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This study estimates comparable series of capital stocks for 121 NUTS2
regions in nine European countries for the period 1995-2007 using the
Perpetual Inventory Method (PIM). The capital stock data for each region
is disaggregated into six major sectors: agriculture and fisheries, industry,
construction, productive market services, real estate, financial and other
services and non market services. The estimation is mainly based on the
regional Gross Fixed Capital Formation (GFCF) data series from EURO-
STAT and the level and time span of depreciation rates are assumed to be
different across sectors, but the same for all the regions and countries in
each sector or industry. We also discuss the robustness of the estimates
and analyse their sensitivity to pre-established assumptions. In order to do
so, the BD.MORES database is used as a reference, together with infor-
mation from the AMECO, National Statistical Offices and EU-KLEMS
databases for countries.
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T
here has been growing demand for regional and sectoral statistical informa-
tion on behalf of both the European authorities and National Governments.
Instruments are required to monitor, assess and control the regional and
sectoral effects of regional cohesion and development policies. For this rea-
son, it is becoming increasingly necessary to improve the availability of re-

gional statistical information in Europe. The basic source of information for Euro-
pean regions is EUROSTAT. While this database has information on regional

(*) The capital stock data are included in the BD.EURS database. The BD.EURS database [Es-
cribá and Murgui (2013)] is a European regional database with information disaggregated into 6
branches of activity. This database is compiled by the Dirección General de Presupuestos del Min-
isterio de Economía y Hacienda (Budget General Directorate of the Spanish Ministry of Economic
and Financial Affairs in English).
The authors gratefully acknowledge the financial support of the ERDF.



value added and employment by sector, it lacks regional investment data for nu-
merous regions, sectors and years and neither is there data on capital stock. In
2009, the European Commission charged Cambridge Econometrics with the task
of establishing the feasibility of estimating capital stock series. As a result, this in-
stitution, which uses five types of assets, provides (upon receipt of payment) esti-
mates disaggregated into three sectors for the regions in 27 European countries.

The objective of this research is to create capital stock series for European
regions with an identical level of disaggregation to that used by EUROSTAT
(NACE Rev.1) for the majority of variables, including investment, in six sectors.
In order to do so, we will use official statistics, units of measurement and sectoral
and regional definitions and classifications as much as possible, such as those in-
cluded in the BD.MORES database1.

The official starting point for Gross Fixed Capital Formation (GFCF) series
for European regions is the REGIO, GFCF, NUTS-Branch Accounts-ESA 95 EU-
ROSTAT database. However, only data on total activities in each country disag-
gregated into six sectors is available, as shown in Table 1. It is also particularly in-
teresting to estimate capital stock in the private sector. Obviously, non-market
services should be excluded from this analysis. The disaggregation is shown in
bold type in Table 1, that is: Agriculture (A+B), Industry (C+D+E), Construction
(F) and Market Services (G to K).

The regions and the sample period covered will depend on the availability of
reliable data. On the one hand, the sample period we aim to cover runs from 1995
to 20072. The reliability, quality and availability of data on the European regions
have all improved markedly since the mid-1990s (ESA-95), particularly where
GFCF is concerned. On the other hand, in reference to the regions the study cov-
ers, EUROSTAT alone provides data for the main variables in all these years for
121 regions in nine European countries: Belgium, Germany, France, Italy, the
Netherlands, Austria, Portugal, Sweden and Spain.

This proposal is less ambitious in terms of coverage than the estimation un-
dertaken and submitted by Cambridge Econometrics (referred to hereafter as C.E.)
for all the regions of the 27 countries3. This institution currently offers regio nal
capital stock series disaggregated into three sectors: Agriculture and Fisheries
(A+B), Industry (C to F) and Services (G to P). We consider this level of disag-
gregation to be insufficient to construct capital stock data for the private sector.
Furthermore, we do not agree with the criteria whereby the investment-output
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(1) The BD.MORES database [Dabán et al. (2002) and De Bustos et al. (2008)] is a Spanish re-
gional database with information disaggregated into 20 branches of activity. This database is com-
piled by the Dirección General de Presupuestos del Ministerio de Economía y Hacienda (Budget
General Directorate of the Spanish Ministry of Economic and Financial Affairs in English) and is
compatible with the REMS database (A Rational Expectations Model for Simulation and Policy
Evaluation of the Spanish Economy, Boscá et al. 2007, 2010 and 2011).
(2) The later EUROSTAT data is based on NACE Rev2 which contains major methodological dif-
ferences compared to NACE Rev1.
(3) See Cambridge Econometrics (2010) and Derbyshire, Gardiner and Waights (2011 and 2013)
for an explanation of the methodology employed.



(I/Y) ratio is used to fill the gaps in regional time series of the sectoral GFCF of a
country, nor do we agree with the capital-output (K/Y) ratio of “similar countries”
used to calculate initial capital stocks. These issues will be discussed later in the
paper. In this study, we have decided to remove the regions, and therefore the
countries, for which EUROSTAT does not provide full investment data and infor-
mation on other variables such as GVA.
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Table 1: SECTORAL DISAGGREGATION OF EUROSTAT
AND COMPARISON TO ESA-95

Sector ESA-95 code Description

Agriculture A+B Agriculture, hunting and forestry (A),
Fishing (B)

Industry C+D+E Mining and quarrying (C); Manufacturing
(D); Electricity, gas and water supply (E)

Construction F Construction

Productive market services G+H+I Wholesale and retail trade; repair of
motor vehicles…(G); Hotels and
restaurants (H); Transport, storage
and communications (I)

Real Estate; Financial and J+K Financial intermediation (J); Real estate,
Business services business services renting and business

activities (K)

Non market services L to P Public administration and defense;
compulsory social security (L);
Education (M); Health and social work
(N); Other community, social and
personal service activities (O); Private
households with employed persons (P)

Source: EUROSTAT, own elaboration.

With regard to the sample of sectors and regions in countries, the first problem
with EUROSTAT’s GFCF data that restricts this research is that the series are ex-
pressed in current prices: in millions of current ECUs up to 31 December 1998 and
in millions of current Euros from January 1999 onwards. In order to estimate capi tal
stocks, time series of investment data at constant prices are required. This situation
led us to take the national total in real terms from the series provided by AMECO
(base year 2000), which is the annual macroeconomic database of the European
Commission, Directorate General of Economic and Financial Affairs (DG. ECFIN).
In the case of the national information disaggregated by sector and for those coun-



tries for which data is available, we use the EU-KLEMS database as a reference
(using percentages, as the information is provided at 1995 prices) as the national data
in nominal terms provided by AMECO, EU-KLEMS and EUROSTAT coincides.

With regards to GFCF, a downward system is used in which the principle fol-
lowed is for regional aggregates to be coherent with the national accounts. Only
national and regional capital stocks are constructed by aggregating branches of
activity. Therefore, the estimates generally start with the most aggregated data and
move downwards to the most disaggregated data. Hence, the first step always
consists of obtaining homogenous estimates to construct the national aggregates,
the second of obtaining the branches of activity in each country and the third in-
volves the regional disaggregation of each branch of activity within a particular
country. Finally, we reconstruct the national total and the private sector of the re-
gion by aggregating its private sectors.

The next section introduces the Perpetual Inventory Method (PIM). In the
three following sections, the relative advantages of our PIM implementation are
discussed, in relation to that offered by C.E.: in Section 2 on Gross Fixed Capital
Formation; in Section 3 on Depreciation rates; in Section 4 different procedures
used in the literature to estimate initial capital are considered, and their best ad-
justment to existing national and regional evidence is discussed. Finally, in Sec-
tion 5, the main conclusions are summarised and further lines of work and the im-
provement of the data base are discussed.

1. METHODOLOGY: PERPETUAL INVENTORY METHOD

The ESA95 recommends the Perpetual Inventory Method (PIM) for the cal-
culation of the stocks of fixed assets whenever direct information is missing. The
majority of countries that provide official estimates of capital stock take the PIM
approach, and these estimates have been used as a guide to the methodology pro-
posed by Ward (1976) and subsequently by the successive proposals of the Organi-
sation for Economic Cooperation and Development (OECD, 2000, 2001 and 2009).
This paper uses a version of the scheme of PIM similar to Ward (1976), Hulten
(1991) and OECD (2001) to highlight the statistical requirements which are need-
ed to create capital stock series4.

In essence, the PIM argues that capital stock is the accumulation of the
stream of past gross investment and destruction of capital. Using the PIM, net
capital stock in period t, Kt, is calculated as:

Kt = Kt–1 + GFCFT – Dt [1]

where GFCFt is gross investment during period t and Dt is consumption of fixed
capital during period t, and can be written as:

Dt = δt Kt–1 [2]
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(4) See recent papers such as Kamps (2006) or Berlemann and Wesselhöft (2012). They use simi-
lar introductions to PIM as is usual in this literature.



where is the depreciation rate during period t and, if it is substituted in to equation
[1], we obtain:

Kt = GFCFTt + (1 – δt) Kt–1 [3]

The capital stock in period t is a weighted sum of gross fixed capital forma-
tion in the previous period and, if the depreciation is assumed to be at a constant
rate, we obtain the following equation:
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In order to calculate the capital stock series, an infinite number of past in-
vestments is required5. In practice, however, the available time series of invest-
ments is limited but we can calculate the current capital stock if the initial capital
stock is known (K0)6:

Capital stock series estimates should go back as far as possible to ensure that
the likely errors in initial levels of capital stocks have time to be corrected through
the process of accumulating and retiring capital.

Therefore, the basic requirements to apply the PIM to estimate the Net capi-
tal stock are:

• An initial benchmark estimate of the capital stock.
• Statistics on gross fixed capital formation at constant prices extending back

to the benchmark.
• Information is also required about the average expected service life of cap-

ital goods and there must be a distribution for the discarding of capital
goods in order to obtain a capital depreciation rule.

2. GROSS FIXED CAPITAL FORMATION

With regards to measuring investment flows, the series used must be consis-
tent, both in terms of level and evolution, with the main macroeconomic variables
in the National Accounts in current and constant prices. For this reason, we use
the EUROSTAT, AMECO and EU-KLEMS databases. As far as the total series of
national GFCF in nominal terms is concerned, no significant discrepancies are
observed between the various databases mentioned. Nevertheless, AMECO also
provides information on the national aggregate at 2000 prices (EU-KLEMS at
1995 prices), while EUROSTAT only contains data in current prices. As a result,

(5) Logically, it is not necessary for the series of investment to be infinitely long. The investment
series used in the PIM must therefore span the years for which the efficiency weights are positive
or, at least, span the time period in which the weights are large enough to significantly affect the
capital stock [Hulten (1991)].
(6) This method is called Indirect Estimates of Net capital stock by Ward (1976).



we use the AMECO data in real terms to construct the aggregate national series of
GFCF. In the case of Spain, the BD.MORES can also be used directly. In 2000
euros, the only differences observed between the C.E. series (7% lower than the
rest) are in the Portuguese national total.

National GFCF Information disaggregated into branches of activity is also
available in the EU-KLEMS database for seven of the nine countries. In the case of
these seven countries (Austria, Spain, Germany, Italy, the Netherlands, Portugal7
and Sweden), EU-KLEMS provides both nominal and real GFCF series by sector
or industry. Investment deflators are obtained for this group of countries (changing
to base year 2000) to deflate the GFCF EUROSTAT series by industry. As regards
the other two countries (France and Belgium), the same deflator will be used,
namely the national aggregate of all branches of activity. Thus, we obtain percent-
ages by industry to disaggregate GFCF series at constant prices of AMECO.

The requirement of the European Commission to retain asset disaggregation
led to C.E. directly discarding sectoral GFCF deflators such as those in EU-
KLEMS, and to use a procedure with dubious results, such as the RAS Scaling
Procedure, that is applied to both constant and current price data8.

The sectoral GFCF series of the various databases register appreciable differ-
ences, particularly where growth rates are concerned. The Investment/Output ratio
used by C.E. to complete data series has led to big deviations in GFCF, particularly in
agriculture: apart from Belgium, all countries have been markedly overestimated since
2001 (Germany, the Netherlands and Sweden), 2003 (France, Italy and Austria), or
2005 (Spain and Portugal). As regards total services, the series in real terms from the
various databases coincide in most countries, with the exception of Portugal, where
the services sector accounts for the entire 7% difference observed in the total series.
Excluding this case, the differences in the series for industry and construction show
the opposite trend to that observed in agriculture, albeit less noticeable due to account-
ing for a lower percentage of deviation with regards to the total for the sector.

The next step is the regionalisation of the sectoral investment series. We use
nominal percentages of the EUROSTAT GFCF NUTS.2 to regionalise the GFCF
of each of the six sectors in each country. A different deflator is used for each sec-
tor (except in France and Belgium) and each country and the same sectoral defla-
tor for all the regions in a country.

As far as the GFCF series is concerned, our main differences with C.E. series
are on the fact that we are mainly interested in obtaining the basic EUROSTAT
desegregation of GFCF series at current and constant prices.

3. DEPRECIATION RATES

Apart from GFCF, one of the main determinants of the level and evolution of
net capital stock estimated by PIM is the service life of equipment and the as-
sumption made regarding the method of depreciation. In this database we use a
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(7) The EU-KLEMS database only provided disaggregated data for this country in the 2008 ver-
sion, which is prior to the current database which only dates back to 2005.
(8) See Appendix B of the Pilot Study, Cambridge Econometrics (2010).



harmonised approach to capital measurement and one set of asset depreciation
rates for all countries and regions.

Our rates of depreciation are obtained on the basis of assuming similar de-
preciation rates in all countries and regions (NUTS 2) for each of the six branches
of activity. More specifically, the depreciation rates for the various branches of ac-
tivity in all the regions and countries are the average sector depreciation rates in
the six countries for which the latest version of EU-KLEMS has data.

The depreciation method is that used by the majority of member states based
on the usage of service lives of different assets. The EU KLEMS database folows
the recommendations of the Organisation for Economic Cooperation and Devel-
opment [OECD (2001 and 2009)] and the Declining Balance Rates of the US Bu-
reau of Economic Analysis (BEA) are based on the industry by asset type depreci-
ation rates for 11 assets. C.E. distinguishes five asset classes with a different
average service life. These depreciation rates differ by asset type and industry, but
neither for country nor over time. The changes over time in depreciation rates are
a reflection of both differing amounts of asset use and industry mix.

The criteria used to prioritise regional comparability consist of using the
same rates by industry for all the countries and regions in the sample. Indeed, this
research assumes that the time course of the depreciation rates in the different
branches of activity is the same for all regions and countries. As a result, in this
study, we employ the assumption of Kamps (2006), the priority being to establish
regional comparisons. As this author indicates, the same approach was ta ken by
Maddison (1995) and O’Mahony (1996).

As can be observed in Figure 1, the total national depreciation rates from
AMECO are relatively high, particularly in the first few years of the sample, except
in the case of Sweden. This is also the case with EU-KLEMS and BD.MORES.
AMECO uses national accounts data on the consumption of fixed capital. The de-
preciation rates implicit in the Cambridge Econometrics series are extremely low
in comparison to any other database (AMECO, BD.MORES, OECD), including
EU-KLEMS. In the graphs (Figure 1), the thickest line indicates the rate and its
trend over time, which has been used in this research and which we will refer to
hereafter as E-M.

With reference to the depreciation rates, according to C.E. they increase in
agriculture and start at a much lower level (0.0275 in 1995) than our estimates,
which yield similar values in 2007. We use depreciation rates averages of the
countries for which information is available in EU-KLEMS, which remains quite
constant at approximately 0.055. In the case of industry and construction, the
rates used for each country in C.E. are much lower than the averages in EU-
KLEMS. In this paper, the average depreciation rate rises from 0.07 in 1995 to
0.085 in 2007 whereas, in C.E., it increases from 0.032 to 0.072. The depreciation
rate in total services also rises in both databases, but from 0.02 to 0.043 in C.E.
and from 0.03 to 0.047 in this research.

Consequently, the capital series will differ from those in any other database,
as will the depreciation rates. The resulting depreciation rate for each country or
for the partial grouping of six branches of activity will be implicit in the corre-
sponding groups of capital stock.
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Figure 1: DEPRECIATION RATES IN EUROPEAN COUNTRIES

COMPARISON USING DIFFERENT DATABASES

Source: Own elaboration.
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Figure 1: DEPRECIATION RATES IN EUROPEAN COUNTRIES

COMPARISON USING DIFFERENT DATABASES (continuation)

Source: Own elaboration.

4. INITIAL CAPITAL STOCKS

The total national capital stock at AMECO at constant prices (base 2000) is
used as a starting point, except in the case of Spain and Sweden9. AMECO Capi-
tal stock in 1995 for Sweden is too high as a result of recording extraordinarily
low depreciation rates since 1970 that cannot be compared to those in any other
country. For this reason, total initial capital stock was taken from the EU-KLEMS
database, albeit with a base year of 2000.

The C.E. database states that the Initial National Capital series of reference
used are, when they exist, based on EU-KLEMS. Some of the discrepancies be-
tween EU-KLEMS and AMECO are large where initial capital stock in 1995 is
concerned, as can be observed in Figure 2. As regards C.E., initial capital stock
does not fully coincide with EU-KLEMS: in the case of Spain10, it is clearly over-
estimated by C.E. while, in the case of Italy, it is underestimated.

When determining initial capital stocks for each branch of activity, we once
again have to distinguish on the basis of the information that EU-KLEMS offers
for each country. In the case of Austria, Germany, Italy, the Netherlands, Portugal
and Sweden, the percentage that the capital of each branch of activity represents in
regard to total activities in EU-KLEMS in 1995 is multiplied by the capital of total
AMECO activities, except in the case of Sweden. The BD.MORES in 1995 is used
directly in Spain for all branches of activity except agriculture, which is so differ-
ent to EU-KLEMS that we decided to take the percentage from the latter database
with a base year of 1995 in order to ensure Spain could be compared to other
countries. In the case of France and Belgium, EU-KLEMS provides no informa-

(9) In both countries the total capital stock is the sum of the sectors. In Spain, the BD.MORES is
used and, in Sweden, the EU-KLEMS.
(10) As we will show later in the paper, there must be a mistake in the capital stock of industry in
Spain. The figure provided by C.E. is double the estimate in this paper and that of EU-KLEMS,
while the opposite occurs in the case of France.



tion whatsoever on sectoral capital stocks. Nevertheless, in the case of Belgium we
have sector-disaggregated series on capital stock from the National Bank of Bel-
gium and for France from the OECD International Sectoral Data Base.

Once again, the percentage that the capital of each branch of activity repre-
sents with regard to total activities in those databases in 1995 is multiplied by the
capital stock of total activities from AMECO to obtain initial capital stocks by
branch of activity.

When no source of information is available, we do not believe it is suitable to
use the sectoral share of total GVA (the capital/output ratio) to disaggregate capi-
tal stock by branch of activity. The reason is that this implies assuming an identi-
cal K/Y ratio for sectors that are technologically very different. As we will see
later in this research, if there is no other more or less official information existed,
capital stock could be estimated using other methods.

Moving on, initial capital stocks should only differ when AMECO (and E-M)
or EU-KLEMS (C.E.) are used as aggregates because the information used to dis-
aggregate them came from EU-KLEMS. Notwithstanding, Figures 3a to 3c pre-
sent the initial capital stocks and large differences can be observed in some coun-
tries, particularly in industry and construction and, above all, according to C.E.
when compared to the other two databases11.
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Figure 2: COMPARISON OF INITIAL CAPITAL STOCKS,
YEAR 2000 PRICES. TOTAL ECONOMY

Source: Own elaboration.

(11) It must be taken into account that there is an additional series in the case of the Spanish econ-
omy for industry, construction and services – E-M Spain – as information from BD.MORES is
used for these branches of activity, as mentioned previously.
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Figure 3a: COMPARISON OF INITIAL CAPITAL STOCKS,
YEAR 2000 PRICES – AGRICULTURE

Source: Own elaboration.

Figure 3b: COMPARISON OF INITIAL CAPITAL STOCKS,
YEAR 2000 PRICES – INDUSTRY AND CONSTRUCTION

Source: Own elaboration.



Furthermore, if EU-KLEMS is the original source for all databases when it
comes to sectoral disaggregation, the percentage shares of the total should be
identical. Surprisingly, this is not the case with C.E., as can be observed in Fig-
ures 4a-4c.
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Figure 3c: COMPARISON OF INITIAL CAPITAL STOCKS,
YEAR 2000 PRICES – SERVICES

Source: Own elaboration.

Figure 4a: COMPARISON OF SECTORAL DISAGGREGATION

PERCENTAGES – AGRICULTURE

Source: Own elaboration.



Once the initial capital stocks for each sector in each country are obtained,
the next step is the regionalisation to NUTS-2. The main problem involved in re-
gionalising sectoral capital stock is that there is no direct information on sector-
by-sector initial capital stocks for each region. The non availability of initial capi-
tal stock is frequent where PIM is implemented at country level (Berlemann and
Wesselhöft, 2012). Three methods have been frequently used to construct initial
stock data by country. We use them here to distribute the initial national capital
stock of a sector among the regions in a country:
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Figure 4c: COMPARISON OF SECTORAL DISAGGREGATION PERCENTAGES – SERVICES

Source: Own elaboration.

Figure 4b: COMPARISON OF SECTORAL DISAGGREGATION

PERCENTAGES – INDUSTRY AND CONSTRUCTION

Source: Own elaboration.



A) Flows Investment Accumulation. Initial stock is calculated using the aver-
age percentage that the investment of region i in sector j represents with regard to
nation N during the period 1995-2007. This percentage is used to assign a region
its share of initial capital in 1995, as expressed below:
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B) Accumulation Equation. The method is based on Harberger (1978). It em-
ploys neoclassical growth theory under the assumption that steady-state growth
capital stock could be estimated using information on capital growth rates, using
the following expression:

gt being the growth rate in capital stock. If this growth rate were also unknown,
investment growth rate (μt) is a fair proxy of the growth rate in capital stock (gt).

In order to obtain the initial regional capital stock of each branch of activity,
we assume that the growth rate in investment (μt) is an accurate proxy for growth
in capital stock (gt). As the economy may be outside the steady state12 and in view
of the fact that investment flows are highly volatile, the investment series have
been filtered using the Hodrick and Prescott (1997) filter with a smoothing para-
meter of λ = 6,25, in line with Ravn and Uhlig (2002). Bearing in mind the prob-
lems this filter has with the beginning and end of the sample, we have used the
year 2000 to calculate capital stocks.
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In this expression Iij, 2001 is the trend value of investment of sector j in region
i in 2001 obtained using the Hodrick and Prescott (1997) filter and μij, 1995-2007
is the trend growth rate in the filtered investment series throughout the entire peri-
od. Using the year 2000 as a basis, we estimate initial capital stocks in 1995 using
the PIM.

Notwithstanding this, the initial capital stocks estimated are only used to obtain
percentages to distribute the national total for each branch of activity in 1995
amongst NUTS2 regions13. It is worth noting that the intention is to distribute capital

(12) The version proposed by Griliches (1980), Doménech and Taguas (1999) and De la Fuente
and Doménech (2000) is used.
(13) The choice of the year 2000 and the values of λ, δ and μ were the result of applying this
metho dology to the countries that could be compared by means of direct estimates. The validity of
this method has been tested by comparing the series that were obtained from applying the method
to those provided directly by AMECO for each country in the aggregate and, in some countries, for
the six branches of activity depending on the proportions of EU-KLEMS.



stock, and directly using the average growth rates in investment for the region alone
could lead to negative values in some cases, thereby either overestimating their initial
capital or even making it negative. For this reason, and for each region, a growth rate
in investment is obtained from averaging the mean for the region and the nation dur-
ing the period. Once we have obtained the initial capital stock of a sector for each re-
gion in a country, it is divided by the sum of the regional capitals to obtain a coeffi-
cient of participation that is applied to the initial national capital stock.

C) Value Added. This consists of regional distribution in proportion to the re-
gional participation in national sectoral value added. This procedure can be useful
for regional distribution within a branch of activity but not between sectors14.
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the BD.MORES database for the case of Spanish regions. We have used three proce-
dures to regionally disaggregate each national sector. Figures 5a-5f present the re-
gionalisation of the initial capital stocks of the six sectors in Spanish regions using all
three methods –accumulation equation, flows investment accumulation and value
added– together with the average of the first two and the reference of BD.MORES.

The best results are achieved using the average between the accumulation
equation and flows investment accumulation15 for all sectors, with the exception
of construction, where the best fits were provided by the value added method16.

The procedure used by C.E. to regionalise the initial stocks of each industry is
different to the most common in the literature, the scaling method based on GVA.

The method employed was “the ratio of capital stock in each industry to GVA
in that industry was calculated for each asset type at the national level and then
applied to GVA by industry at the NUTS2 level”. This series obtained are com-
pared with the IVIE-FBBVA estimates for the Spanish regions and considerable
differences are observed, despite the fact that the C.E. Spanish national total is
taken from that source. In effect, the deviations between the C.E. and FBBVA re-
gional totals are strangely large in 1995.

We have also compared the percentage shares of the initial capital stock of re-
gions in each national branch of activity with the BD.MORES database for Span-
ish regions. Initial capital stock in industry is hugely overestimated in the C.E.
database in the case of all Spanish regions, whereas the regional distribution of the
services sector favours Madrid, Catalonia and Valencia and works against the rest.

(14) Noticeable differences exist between the sectors in a country in terms of the capital/output
ratio, which makes this method unsuitable for disaggregating by sector and for determining levels
of capital in “similar countries”.
(15) We only opted for the flows investment accumulation method in the case of certain invest-
ment series that displayed negative average growth rates.
(16) The nature of the construction industry entails peculiarities that affect regionalisation criteria.
Companies do not have premises equipped with machinery and fixed equipment; instead, they are
characterised by their mobility.



The initial capital stocks of the German and French regions provided by C.E.
and the database in this research are also compared. Strikingly, the industry is
greatly underestimated in all French regions in the C.E. database.

Revista de Economía Aplicada

128

Figure 5a: COMPARISON OF REGIONAL

DISAGGREGATION METHODS. AGRICULTURE

Source: Own elaboration.

Figure 5b: COMPARISON OF REGIONAL

DISAGGREGATION METHODS. INDUSTRY

Source: Own elaboration.

Figure 5c: COMPARISON OF REGIONAL

DISAGGREGATION METHODS. CONSTRUCTION

Source: Own elaboration.

Figure 5d: COMPARISON OF REGIONAL

DISAGGREGATION METHODS.
PRODUCTIVE MARKET SERVICES

Source: Own elaboration.



After determining the initial capital stocks of each branch of activity and re-
gion, the deflated gross fixed capital formation of the sector in each region and the
depreciation rate of the sector enable us to construct a time series of capital stock
using the perpetual inventory method. Once the capital stocks for the six branches
of economic activity in each NUTS2 region have been obtained, different aggre-
gates can then be constructed: national and/or regional totals, as well as approxi-
mations to private productive capital or regional business capital.

The series of national capital stocks in this research differ from those in EU-
KLEMS, AMECO, Cambridge Econometrics and BD.MORES for the following
reasons:

• The use of the AMECO total at constant prices as initial capital stock in
1995.

• A sectoral structure of initial capital stock from other sources (mainly EU-
KLEMS).

• Common sectoral depreciation rates for all countries, although they are dif-
ferent for each branch of activity and therefore different to those implicit in
AMECO, C.E., EU-KLEMS and BD.MORES.

• Sectoral GFCF series from EUROSTAT with specific sectoral deflators.
• Construction of the capital stock series for each branch of activity in the

country and aggregation of sectoral capital stocks to obtain national capital
stock series.

Having obtained the capital stocks for the six branches of economic activity,
it is also possible to construct different aggregates.

The series of regional capital stocks in this research differ from those in Cam-
bridge Econometrics and BD.MORES (in case of Spain) for the following reasons:
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Figure 5e: COMPARISON OF REGIONAL

DISAGGREGATION METHODS.
REAL ESTATE AND FINANCIAL SECTOR

Source: Own elaboration.

Figure 5f: COMPARISON OF REGIONAL

DISAGGREGATION METHODS.
NON MARKET SERVICES

Source: Own elaboration.



• The use of the initial capital stock regional distribution method in 1995 for
each national sector used frequently for international estimates.

• A more disaggregate sectoral structure in keeping with EUROSTAT.
• Common sectoral depreciation rates for all regions, though they differ for

each branch of activity. The implicit resulting rates in the aggregates are
more in keeping with the existing data bases.

• Sectoral GFCF series from EUROSTAT with specific sectoral deflators
common to the regions but different for each country.

• Construction of the capital stock series for each branch of activity in the
region and aggregation of sectoral capital stocks to obtain regional capital
stock series.

In Appendix A, a comparison between our estimates and those in C.E. for the
121 regions is given. The three columns reflect the ratio between the estimates in
1995, 2000 and 2007. If the ratio is higher (lower) than unity, this indicates that
our estimate is higher (lower) than C.E.’s estimate. Our estimates of initial capital
stock in 55 European regions are lower than C.E. (45 percent). However, in 2007,
almost all European regions (97 of 121) have higher levels of capital in C.E.’s es-
timate. In order to better appreciate the results yielded by the two databases, we
present Figure A.1 which includes the average growth rates of the K/Y ratio in this
database and C.E over the period 1995-2007. In order to establish comparisons,
we use C.E. data as the output variable, but different capital data: from C.E. and
the calculated in this paper. The fact that the dots that represent the 121 regions
and 9 countries are located on the bisecting line should indicate that both esti-
mates coincide. However, as can be observed, there are marked differences. Fig-
ure A.1 clearly shows that the average growth rate of the K/Y ratio is much higher
in the case of C.E. data. In the C.E. database, only two regions (Stockholm and
Utrecht) recorded decreases in the K/Y ratio for the regional economy. The exist-
ing evidence for countries17 (including European nations) does not show such a
general upturn in the K/Y ratio as the C.E. data does.

5. CONCLUSIONS

This study estimates capital stock series disaggregated into six branches of
activity for 121 regions in nine European countries for the period 1995-2007. The
main objective is to make them comparable to other similar series and they are
calculated using the Perpetual Inventory Method (PIM). Regional series of GFCF
taken from EUROSTAT are the basic input of the estimation, while the criteria
followed to prioritise regional comparability consists, on the one hand, of using
the same sectoral depreciation rates for all the countries and regions in the sample
and, on the other, of constructing sectoral regional capital stocks under identical
criteria for all the regions in the different countries. We address the robustness of
the estimates by analysing their sensitivity to the hypotheses, using both the
BD.MORES database and the information available for countries, particularly
that provided by the AMECO and EU-KLEMS databases.
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(17) See Pérez (2011).



This paper constitutes a small first step for the regions in Europe that have
higher quality and more information, even if it is national and sectoral. We pre-
ferred to test the methodology followed in the regions of these countries in order to
be able to increase the number of countries and regions included in the database in
the future. Therefore, this proposal is currently not as large as the only other one
that exists at present, developed by Cambridge Economics. However, there are rel-
evant differences between our database and Cambridge’s, as we have detailed
throughout this presentation. The differences are mainly due to the way initial cap-
ital stocks are obtained and, above all, to the implicit depreciation rates used. There
are obviously specific regional factors that may influence the service life of assets,
but few countries and even fewer regions have carried out rigorous research into
this issue. For this reason, in this study, we follow the assumption of Kamps (2006),
with the primary intention of establishing regional comparisons.

The database we present provides a more detailed disaggregation of capital by
sector than C.E. and is similar to that used by EUROSTAT (NACE Rev.1) for region-
al GFCF. This makes it possible to better estimate the private sector, by separating
the capital of public services, unlike C.E., where all services are considered jointly.

Currently, the majority of the European countries are immersed in a process
of adapting their national and regional accounts to the NACE Rev.2 norms, to har-
monise them with other EU members. At the level of national accounts, since the
end of 2011, a new accounting system has been available that adapts to the new
features of productive activities and which involves significant changes with re-
spect to the year 2000 base (NACE Rev.1) which is what is used in this work and
in the BD.EURS database.

There is no direct correspondence with the previous classification of activi-
ties but the signs appear to be identical: branches classified as industrial (e.g. edi-
tion) now become information services, others go from services to construction
(real estate development or services related to the sale of housing) or industry
(sanitation and water treatment), there are more detailed service branches and dif-
ferentiation between market and non market service activities has ceased. There-
fore, there are serious difficulties when it comes to linking the results of the cur-
rent estimates with new data.

Indeed, as regards the regional and sectoral accounting, the availability of the
new NACE Rev.2 is developing at different rates in different countries, with con-
siderable delays. Besides the inherent difficulties in being able to directly link the
national and sectoral magnitudes of Rev.1 with Rev.2, the necessary and sufficient
base information is not currently available to establish satisfactory link of the ac-
counts to a sufficiently disaggregated NUTS2 level. However this has to be the
immediate objective.

It is essential to analyze, in detail, the compatibility of the classifications
used in NACE Rev.1 and NACE Rev.2 at NUTS2 level, with the aim of providing
the basic evolution indicators. At its highest level of disaggregation is required
retrospective series that match a few years in both Rev.1 and Rev.2 methodologies
to address the development of sufficiently long homogeneous series.
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RESUMEN
En este trabajo se estiman series comparables de stock de capital de 121
regiones de 9 países europeos para el periodo 1995-2007 calculadas
usando el método del inventario permanente. Los datos del stock de ca-
pital de cada región se presentan desagregados en seis grandes sectores:
agricultura y pesca, industria, construcción, servicios productivos de
mercado, inmobiliarios, financieros y otros servicios y servicios de no
mercado. El ingrediente básico de la estimación son las series regionales
de FBCF de EUROSTAT y se supone que el nivel y el perfil temporal de
las tasas de depreciación son diferentes por sectores pero las mismas
para todas las regiones y países en cada sector. Se discute la robustez de
las estimaciones analizando su sensibilidad a los supuestos utilizando
como referencia tanto la base de datos BD.MORES para las regiones es-
pañolas como la información existente para países especialmente en las
bases AMECO y EU-KLEMS.

Palabras clave: stock de capital, NUTS2, estimación.

Clasificación JEL: C82, E22, R12.
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