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DATA APPENDIX
Al. Hours Worked in National Accounts

In general, there are four common sources used to construct labour input data
in national accounts: the labour force survey (LFS), the population census (PC),
business statistics (BS), and administrative data sources. And there are two main
approaches for estimating the total actual hours worked in national accounts:

e Direct Method: the direct method (DM) annualizes the average actual hours
worked per week from continuous surveys in all weeks of the calendar year.
The LFS is often used as the single source for this method, and the self-
reported data in the LFS is assumed to capture absences and extra hours
worked. Since there is a natural tendency to exaggerate how hard one works,
the direct method overstates hours (see Ward, Zinni and Marianna (2018)).

e Component Method: the component method (CM) starts with estimating
the contractual, paid, or usual hours per week from establishment surveys
and administrative sources. It then adjusts for absences and overtime using
various datasources such as the LFS.

Table A1—: National accounts labour input data sources and methods

Count Method Main Data Source Secondary Data Source
i Employee Self-employed |Employee Self-employed |[Employee Self-employed
UK DM DM LFS LFS - -
Ratio of worked
us .
to paidhours  Ippm BS LFS LFS -
France (o)) CcMm BS AS LFS/AS LFS
Germany (o)) CcMm AS LFS LFS/BS AS

Sources: Table 3.6 and Table 3.7 in Ward, Zinni and Marianna (2018)

Notes: AS—Administrative data sources, LF'S — The labour force survey, BS - Business statistics.

Table A1 summarises the data sources and methods used in the national ac-
counts across countries. Among all four, the UK is the only country that adopts
DM and solely relies on the LFS as its data source. As a result, the working hours
in the UK national accounts are likely to be overstated. Since working hours in
the EUKLEMS data are sourced from national accounts, the EUKLEMS work-
ing hours in the UK are consistently overstated compared to other countries by
around 7% as shown in Figure B2.
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A2. Hours Worked from OECD

The OECD publishes average hours worked per person employed using a har-
monised data construction method (e.g. OECD (2014)). In cases where countries
do not utilize the component method to construct hours data in their national
accounts, the OECD substitutes the hours data in national accounts with esti-
mates derived from a simplified component method. To construct a time series of
the harmonised hours data, the OECD uses the 2016 level of hours constructed
by the component method as a benchmarak, and extrapolates this level forwards
and backwards using official hours series. As a result, the growth rates of hours
worked remain largely unchanged when comparing hours data from the OECD
and EUKLEMS.

The OECD hours data is only available for total economies. To obtain the hours
data for market economies, we utilize the share of hours worked in the market
economy relative to the total economy in EUKLEMS to project the OECD hours
series for the market economy, as shown below:

HygpEMs Mkt

(A1) Horcp,mke = HorcD,Tot X Hriorisr
,Tot

Where Tot and Mkt refer to the total economy and market economy respec-
tively. The total annual hours worked are denoted by H.

Since labour service is the weighted sum of hours worked adjusting for labour
quality, the choice of hours series also affects labour service calculation, and thus
labour composition. In this report, we assume that using either the direct method
or the component method biases the estimates of hours worked across different
types of workers in a broadly consistent way. That is labour composition at the
national level is not affected by the choice of hours series.

AS3. EU KLEMS 2012 and 2023 Releases

To analyse the performance of the UK and its peers (the US, France, and
Germany) over a longer period, we merge the EUKLEMS releases of 2012 and
2023 using the method proposed by Fernald and Inklaar (2022). Specifically,
we use the values in the earliest year available in KLEMS 2023 and extrapolate
them using the 2012 time series. The extrapolation follows the equation provided
below:

2017t

(A2) T2023,t = T2012,¢ X ,
2012,t

Where t represents the earliest year in which data are available in the 2023
EUKLEMS and x denotes the variable of interest. Equation A2 is generally used
for extrapolation purposes, with a few exceptions in the German data. The labour
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service and capital service volume indices in Germany are missing before 1991,
and we rely on the growth rates of labour service and capital service in 2012
EUKLEMS for the extrapolation of the respective time series before 1991.

A4. Labour Composition

EUKLEMS 2023 estimates the share of hours worked and the share of labour
compensation by worker type. In the labour accounts, the labour force is cat-
egorized along three dimensions—age, gender and educational attainment. For
the UK, France and Germany, their labour force is divided into 18 types at the
industry level, as illustrated in Table A2. However, for the US, labour types are
classified differently based on Table A3. To ensure consistency with the labour
accounts in the other three countries, we transform the US labour accounts data
using Table A4. In situations where the age groups in the US labour accounts
span across two standard age groups in Table A2, we assume a uniform distribu-
tion of the share of hours worked and labour compensation within each age group.
Based on this assumption, the shares of hours worked and labour compensation
of these US age groups can be split into sub-age groups for the transformation.
Another caveat is that the US labour accounts data is available only for the total
economy. Due to this data limitation, we assume that the labour composition is
the same for both the market economy and the total economy in the US.

Labour service are defined as below:

(A3) log LabService;; = Z vyt log Hy j ¢
1

where v ;; denotes the nominal cost share of labour type [ in industry j and
year t, and H; ;; are total hours worked by labour type [ in industry j and year
t.

Labour composition is then specified as

log LabComp; = log LabService;j; — log Hj;

(A4) = v ilog Hyjy — log Hjy
l

where Hj; is the total hours worked by all types of labour in the industry j
and year t.
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Table A2—: Standard EUKLEMS & INTANProd database labour types

Worker types

Gender  Age Age Education
Gender  code group  code  Educational Attainment Code
Male Gl 15-29 Al highly skilled El
Female G2 30-49 A2 medium skilled E2
50+ A3 low-skilled E3
Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).

Table A3—: EUKLEMS & INTANProd database labour types for the US

Gender Age Age Education
Gender  code group code Educational Attainment Code
Less than a high school diploma
Male Gl 15-18  All education group Ell
A high school diploma (or GED)
Female G2 19-24 Al2 education group E12
25-34  Al3 Some college education group El13
35-44  Al4 A college degree education group El4
More than a college degree education
45-54  AlS group EIS
55-64 Al6
65 + Al7
Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).

Table A4—: Conversion of worker types in the US labour accounts

Corresponding US labour accounts age
Standard age group Standard age code code
15-29 Al Ay + A1, +0.5 X A3
30-49 A2 0.5 X A3 + A1y + 0.5 X Ay
50+ A3 0.5x 415+ A6+ 447
Standard educational Standard Corresponding US labour accounts
attainment education code education code
highly skilled El Ey3 + E4 + E15
medium skilled E2 Eqy
low-skilled E3 Eiq

Sources:

EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).
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A5, Alternative Labour Composition

Barro and Lee (2013) only provide the average years of schooling for the total
population between 15-64 every five years. However, the average education at-
tainment varies between the total population and the workers. To overcome this
issue, we transform BL’s average years of schooling as below:

e For high skilled labour (yeary,): Years of schooling of highly skilled workers
= Total years of primary education + Total years of secondary education
+ Average years of education in the tertiary education reported by Barro
and Lee (2013)

e For medium skill (year,,): Years of schooling of medium-skilled workers =
Total years of primary education 4+ Average years of schooling for secondary
school by Barro and Lee (2013)

e For low skilled (year;): Years of schooling o flow skilled workers = Average
years of schooling for primary education by Barro and Lee (2013)

And the average education years of all workers are calculated as below:
(Ab) YeATr worker = yeary X sharep + year,, X share,, + year; X share;

Where year; denotes the transformed average years of schooling of workers with
skill level ¢, and share; refers to the share of hours worked by skill level ¢ over all
types of workers from the EUKLEMS data.

Since BL’s data is only available every five years, we take the most recent data
in 2015 and extrapolate up to the year 2019 using the average growth rate of
years of education between 2015 and 2010 from Barro and Lee (2013) as below:

(A6) yearao1g = yearaos * (1 + growthagig/ao1s X 4)

where year; is the average years of education in year t. growthyyg/2015 is the
average growth rate of average years of eduction between 2010 and 2015 from
Barro and Lee (2013) as below:

yearzopls — Yyearapio
( -1)/5

(A7) growthagig /2015 =
yearzo1o
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A6. Industrial Breakdown

In 2021, the ONS implemented double deflation in the calculation of GVA vol-
ume for the first time. Double deflation has a modest impact on aggregate GVA
volume, but a much more significant impact at the sub-sector level. The output
price deflator for telecommunications services, for instance, decreased substan-
tially, which led to much higher productivity and output in the IC sector.

Table A5 compares the sector performance using EUKLEMS data (Panel A)
and ONS data (Panel B). The ONS data shows the UK has a less significant
decline (-0.9%) in the total economy than the EUKLEMS data (-1.44%). This is
due to both slower productivity growth before the crisis and higher productivity
growth after the crisis in the ONS data.

At the sector level, both panels (A and B) have the same top four contributors to
the post-GFC productivity slowdown: manufacturing, information, finance, and
professional services. Using either data source has a relatively small impact on
the performance of the manufacturing, finance, and professional services sectors.
However, the slowdown of the information sector in the ONS data (-3.1%) is about
half of the slowdown in EUKLEMS data (-6.2%). This is mainly due to a much
higher growth rate before 2007 in the ONS data (10.0%) than the EUKLEMS
data (12.5%). This could be related to the introduction of a new price index for
telecommunications by the ONS.
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FURTHER RESULTS
B1. Productivity Level Decomposition

In section IV, we decompose the productivity gap into weighted level differences
in factor inputs and TFP. The share contributed by each factor input to the overall
productivity gap is contingent upon both its cost share (weight) and its absolute
level. In this section, we present the unweighted factor input level differences
and conduct further decomposition of the capital intensity gap based on distinct
capital asset classes. Figure B3 illustrates the unweighted relative levels of factor
inputs. Notably, the UK’s capital intensity gap is the largest when compared
to Germany, while its skill gap is most pronounced when compared to the US.
However, when we take into account broader intangibles in Figure B5, both the
capital and labour composition gaps between the UK and the US stand out as the
largest across all countries. This is mainly due to that the US is more intangible
intensive than the EU countries. Figure B4 offers a detailed decomposition of
the total capital intensity, distinguishing tangible from intangible capital. The
UK marginally outperformed the US in terms of tangible capital intensity, yet
significantly lagged behind the US in terms of intangible capital. Furthermore,
the UK’s performance in both tangible and intangible capital was worse than
the other EU countries. Similar results are observed in Figure B6, which include
broader intangibles.
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Figure B1. : Labour productivity, 1995-2019, SNA market economy
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023); OECD productivity statistics (OECD,
2014); PPP (OECD, 2023c).

Note: Capital intensity and labour composition gaps are the absolute level differences. See Table C5 for
level accounting results. Because of data availability in EUKLEMS, unweighted labour composition is
assumed to be the same for market and non-market sectors in the US. See the data appendix for further
details.
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Figure B2. : Comparison of labour productivity constructed by different working
hours data, SNA market economy
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023); OECD productivity statistics (OECD,
2014).

Notes: Relative labour productivity is averaged from 1997 to 2019. Working hours data in EUKLEMS
are sourced from national accounts. DM working hours are missing in the US. CM hours data in the
UK and US are estimated using the simplified component method by OECD, as they are not available
through NSIs.
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Figure B3. : Unweighted level of factor inputs relative to the UK, SNA market
economy, 2019
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023); OECD productivity statistics (OECD,
2014); PPP (OECD, 2023c¢).

Notes: Capital intensity and labour composition gaps are the absolute level differences. See Table C5
for level accounting results. Because of data availability in EUKLEMS, unweighted labour composition is
assumed to be the same for market and non-market sectors in the US. See the data appendix for further
details.
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Figure B4. : Weighted breakdown of differences in capital intensity level, SNA
market economy, 2019

L
120%
115%

110%

UK=100%

105%

100%

95%

90%

United Kingdom United States France Germany
m Weighted tangible capital intensity difference
= Weighted intangible capital intensity difference

Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023); OECD productivity statistics (OECD,
2014); PPP (OECD, 2023c)

Notes: Tangible and intangible capital intensities are weighted by their shares over total capital assets.
The product of weighted tangible and intangible capital intensity differences is the total capital intensity
difference in Figure B3.
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: Unweighted level of factor inputs relative to the UK, CHS market

economy, 2019
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Sources € notes: See sources and notes in Figure B3. See Table C5 for decomposition estimates
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Growth accounting before and after the GFC, CHS market economy

Figure B7.

3.00%

AN INTERNATIONAL COMPARISON OF UK PRODUCTIVITY

a1eY ymoun

%y
B,
> v,
c /8
© Lz
E "‘7/,
@ “So,
o %"o
R
O,
T, %,
‘o,
")
%o %,
o,
9e.
7
J
g,
g Y 6
5 R
s %./:o
o,
Q"’J,,
0,
N, %
49,
”,
Yo 'ld,,
"o,
9e
7
I
-]
2 & 4’/:,,
2 e S,
s 8 2,
c 8 e,
o wn ey,
s,
S0
Q"’J.,
0,
N, %
e
cA
vy
"o,
9e
7
<o,
. J:od
0.
i —- %
o‘lso
£ <o, 7
T o K 14,
) <o, /sl"’z/
:=> £ o //PJ/U
X (o%'l N
""!J/:
<o, S0
o QIOJJ
aa"o' 41/,, ,70997
U,
Yo %,
8 8 X 8 X 8 R g,
S =) S =) S =) =) 4
n S ) S 0 S 0
o~ o~ - - o o CI)

See Figure 1 for data sources and table notes. See Table C12 for growth accounting results.

Sources € notes:
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Figure B9. : Decomposition of the slowdown in labour productivity growth after
the GFC, CHS market economy
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Sources € notes: See Figure 1 for data sources and table notes.
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B2. Looking Back Further in Time

We have focused on productivity performance since the mid-1990s. Bergeaud
et al. (2016) look at trends across our four countries since 1870 (see Figure B10).
Germany and the US first overtook the UK before WW1, and by the mid-1970s
a clear gap of around 20% emerged. However, in the decade leading up to the
financial crisis, the UK was closing its gap with other European countries and
keeping pace with the US.

As noted in the data section, we can splice earlier versions of EUKLEMS in
order to obtain a consistent series since 1979 as in Fernald and Inklaar (2022).'3
Table B1 shows our growth accounting exercise from Equation 3 over the four
decades between 1979 and 2019, dividing it into the Conservative years (1979-
1997 under Prime Ministers Thatcher and Major) and (as before), pre-GFC years
(1997-2007) and post-GFC years (2007-2019).

During the 1979-97 years, UK productivity growth outstripped that of the US
and Germany, but was lower than France. The Anglo-Saxon countries both had
the fastest rates of productivity growth in the 1997-2007 period, and this was an
acceleration compared to 1979-1997.

Table B1—: Labour productivity growth accounting, 1979-2019

Market Economy

Growth Rates UK us France Germany
2007-2019

Labour Productivity 0.48% 1.21% 0.58% 0.92%

Labour Composition 0.23% 0.29% 0.65% 0.26%

Capital Intensity 0.20% 0.73% 0.27% 0.23%

TFP 0.06% 0.20% -0.33% 0.43%
1997-2007

Labour Productivity 2.72% 2.80% 2.07% 1.95%

Labour Composition 0.41% 0.44% 0.27% -0.05%

Capital Intensity 0.87% 1.09% 0.42% 0.48%

TFP 1.43% 1.27% 1.38% 1.53%
1979-1997

Labour Productivity 2.20% 1.67% 2.87% 1.69%

Labour Composition 0.18% 0.05% 0.75% -0.09%

Capital Intensity 1.39% 1.04% 0.71% 1.26%

TFP 0.64% 0.58% 1.40% 0.52%

Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023); EUKLEMS & INTANProd 2012
(O’Mahony and Timmer, 2009); OECD productivity statistics (OECD, 2014).

Notes: EUKLEMS& INTANProd 2023 is merged with EUKLEMS 2012. See Appendix A for further
details. Growth accounting starts in 1991 for Germany and 1980 for France due to data availability
issues.

13 Additional details regarding the data merging process are provided in Appendix A.
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B3.  Capital Intensity Growth in the UK

As noted above, besides TFP, the slowdown in capital deepening is a key con-
tributor to the UK’s declining productivity growth after the GFC. In Figure B11,
we observe that the tangible capital stock per hour was rising before 2007, and
has become stagnant since then. Intangible capital stock per hour, however, has
been rising steadily throughout both periods. This pattern of capital stock per
hour worked aligns with the investment trend shown in Figure B13. Over time,
the share of GVA invested in tangible capital has declined, but the share invested
in intangibles has remained robust. An interesting feature of the graph is that
the size of investment in intangibles outside national accounts is twice as large as
the investment in intangibles reported in national accounts.

Figure B11. : UK’s real capital intensity level, CHS market economy
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).
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Figure B12. : Investment as a share of UK’s GDP, SNA market economy
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).

Figure B13. : Investment as a share of UK’s GDP, CHS market economy
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B4. UK Labour Productivity Performance by Sector

Figure B14. : Productivity slowdown after the GFC across sectors, SNA market
economy
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(b) Weighted by sector share
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Sources: EUKLEMS & INTANProd 2023 (Bontadini et al., 2023).
Notes: The productivity slowdown is the change in average labour productivity growth rates between
1995-2007 and 2007-2019. Panel (a) is the unweighted productivity slowdown by sector in the market

economy. Panel (b) is the sectoral slowdown in productivity growth weighted by the output share of
each sector.
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Figure B15. : Productivity slowdown across sectors, 1997-2007 vs 2007-2019, SNA
market economy
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Notes: The productivity slowdown is the change in average labour productivity growth rates between
1997-2007 and 2007-2019. Panel (a) is the unweighted productivity slowdown by sector in the market
economy. Panel (b) is the sectoral slowdown in pggductivity growth weighted by the output share of
each sector.
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Figure B16. : Decomposition of slowdown by sector after the GFC, SNA market

economy
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Sources € notes: See Figure 2 for data sources and figure notes.



