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Abstract

Labour productivity growth in the UK has been historically slow since around the

time of the 2008 global financial crisis. This slowdown has prompted extensive policy

interest and research effort, with still little consensus. This article reviews the literature on

the UK productivity slowdown, and presents new evidence on its timing, magnitude and

drivers. On timing, I argue that underlying productivity growth began slowing before 2008.

Aggregate productivity growth in 2007 was propped up by unusually fast growth in the

finance and insurance industry, and absent this effect would have flatlined from mid-2006.

On magnitude, I suggest the slowdown was a little smaller than typical estimates. Using

a pre-slowdown period covering multiple full business cycles gives a better pre-slowdown

trend growth rate. Excluding particular industries does not materially alter the trends.

On drivers, I suggest that the UK may be more affected by some measurement issues and

macroeconomic trends than other advanced economies. Notably the UK has decarbonised

quicker than most other advanced economies, which may drag on measured productivity

more in the UK than elsewhere. I also update growth accounting analyses using the latest

data, broadly confirming findings in recent studies. I conclude with recommendations for

UK productivity measurement.

There is a large and long literature on
UK productivity, and in particular its per-
ceived weakness. Studies of weak UK

productivity relate to at least three dif-
ferent notions: a low level of UK pro-
ductivity relative to other countries; slow
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growth in UK productivity relative to other
countries; and a slowdown in productivity
growth relative to previous UK experience.
Mason et al. (2018) document research
over many decades on the UK productivity
performance, notably on the lower level of
UK productivity relative to other advanced
economies. Fisher (2024 and 2025) argues
that productivity growth has been slowing
across advanced economies, including the
United Kingdom, for several decades.

This article is concerned with the appar-
ent sharp slowdown in productivity growth
in the United Kingdom in the 2000s and
2010s, which is often interpreted to have
started with the 2008 global financial crisis
and associated economic downturn. This
slowdown has been known as the “produc-
tivity puzzle” and has garnered significant
research and policy attention in the United
Kingdom ever since. The Royal Statistical
Society labelled the 0.3 per cent average
annual increase in UK productivity in the
decade or so since the financial crisis as its
“UK Statistic of the Decade” in 2019.

Despite the considerable attention paid
to this productivity growth slowdown,
there is no consensus on its causes. Perhaps
more surprising, there is also disagreement
on when the slowdown started, and how big
it has been. Data revisions over time have
altered findings and perceptions, and some
views prevail despite new and improved
data that suggest otherwise. There are also
limitations to current UK economic mea-
surement that hamper productivity analy-
sis.

This article provides a review of the lit-
erature on the UK productivity slowdown,
with a focus on empirical studies, presents
evidence on the timing, size, and drivers of

the slowdown, using the latest data, and
suggests fruitful avenues to develop UK
productivity analyses.

The main findings are as follows.
Timing – The slowdown started before

the global financial crisis (GFC), contrary
to common perception. Aggregate pro-
ductivity growth was driven predominantly
by the finance and insurance industry in
2007, and absent this contribution it would
have already clearly begun slowing in 2006.
While it seems likely that the global finan-
cial crisis and associated downturn exacer-
bated the productivity slowdown, underly-
ing productivity growth had already slowed
before then.

Magnitude – As the data have evolved
over time, notably following the introduc-
tion of double deflation in the official UK
data in 2021, estimates of the UK produc-
tivity slowdown have been revised down-
ward. Using a pre-slowdown period cover-
ing multiple full business cycles (e.g. 1976-
2006), rather than a shorter period dic-
tated by data availability, a reasonable pre-
slowdown rate of trend growth in output
per hour worked is 1.9-2.1 per cent for the
whole economy and 2.2-2.4 per cent for the
market sector – a little lower than typical
estimates in the current literature. On this
basis, I find a slowdown of roughly 1.5 per-
centage points per year for the whole econ-
omy and 2.0 percentage points per year for
the market sector.

Drivers – Based on the latest data and
other studies using the post-2021 UK data,
the productivity slowdown looks less ex-
ceptional relative to other advanced coun-
tries. The UK labour productivity slow-
down appears to be: (i) mainly driven by
a slowdown in TFP, (ii) also partly driven
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by a slowdown in capital accumulation, es-
pecially of tangible assets, (iii) widespread
across industries, and (iv) with a partic-
ularly large slowdown in manufacturing.
These features are broadly in common with
other advanced economies. Other macro
trends, notably environmental and indus-
trial, may drag on UK productivity more
than in other economies.

This article does not consider the im-
pact of the coronavirus pandemic or the
period since. At the time of writing, of-
ficial data suggest declines in UK pro-
ductivity in 2023-24, potentially consistent
with a further slowdown in productivity
growth. However, significant uncertain-
ties exist with official labour market data
due to a sharp decline in response rates to
the UK Labour Force Survey, a key data
source. Given that the true trends in pro-
ductivity are unclear, and data uncertain-
ties abound, this period is left to future
studies.

The article proceeds as follows. Section
1 reviews the literature on the UK produc-
tivity slowdown, starting with cyclical and
short-term explanations, before turning to
structural and global explanations. Section
2 considers whether the UK productivity
growth slowdown started before 2007, as of-
ten argued for the United States and other
countries, drawing especially on industry-
level data. Section 3 estimates the magni-
tude of the slowdown, by first establishing
a pre-slowdown rate of trend productivity
growth using a time period determined by
economic arguments rather than data avail-

ability. This section also considers whether
the exclusion of any “unusual” industries
would alter the findings. Section 4 explores
the drivers of the slowdown by first analyz-
ing the latest data, then considering UK-
specific measurement issues, and then con-
sidering macroeconomic drivers. Section 5
concludes with some suggestions for mea-
surement to enhance UK productivity anal-
ysis.

Literature Review

In reviewing the literature on the UK
productivity growth slowdown, it seems
that the focus and understanding evolved
over time. This section is structured
roughly chronologically: first, studies ex-
ploring cyclical and short-term drivers
and narratives; second, studies considering
structural drivers (in the United Kingdom
and internationally); and finally, more re-
cent studies which consider the UK slow-
down in the context of a global slowdown.2

Cyclical and Short-Term Explana-
tions

The productivity growth slowdown be-
came apparent somewhat after the 2008-
2009 economic downturn precipitated by
the global financial crisis. The outcome
for productivity from the 2008-2009 down-
turn could have been: (i) a one-off hit to
the level, with subsequent catch-up growth
and return to trend; (ii) a one-off hit to
the level, with no catch-up but return to

2 For overviews of a range of arguments for the UK productivity slowdown written at different times, see Grice
(2012), Patterson (2012), Disney et al. (2013), Barnett et al. (2014), Bryson and Forth (2015), Haldane
(2017), McCann (2018), Heys (2020), and Chadha and Samiri (2024).
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trend growth; or (iii) a permanent impact
on trend productivity growth. Most ob-
servers at the time expected the first pos-
sibility.

Given rigidities in the labour market
(especially in Europe) and normal labour
hoarding (given costs of hiring and firing
for firms), economic activity typically falls
faster than employment in recessions. As
such, measured labour productivity tends
to fall at the start of recessions in the
United Kingdom (and Europe, though less
so in the United States), before recovering
as activity recovers and employment ad-
justs with a lag. As such, the initial fall
in UK labour productivity in 2008 was not
a puzzle.

However, the hit to real output in 2008
was larger and more persistent than in pre-
vious recessions, while the response of em-
ployment was slower and smaller (Disney
et al., 2013: Chart 3.2), and similarly the
rise in unemployment was less than might
have been expected. Taken together, this
led labour productivity to begin to look
unusually weak from around the start of
2009.3

In the early literature on this produc-
tivity slowdown, cyclical explanations were
predominant, in line with the expectation
of a return to trend productivity growth.
Three common lines of enquiry were: (i)
mismeasurement, notably of output; (ii)
labour hoarding and capacity utilization;

and (iii) reallocation effects across indus-
tries.

Measurement is always a challenge, but
economic turning points may be harder to
measure well, so mismeasurement was a
concern shortly after the 2008-2009 eco-
nomic downturn. Dale (2011) noted that
the Monetary Policy Committee at the
time expected GDP to be revised up over
2008-2011, which would raise measured
productivity and reduce the productivity
growth slowdown somewhat.4

Goodridge et al. (2013) considered an-
other aspect of mismeasurement: the re-
vision to the National Accounts guidelines
to treat research and development (R&D)
expenditure as capital investment.5 They
suggested that if a wider set of intangi-
bles (beyond just R&D) were treated as
investments, cumulative GDP growth be-
tween 2008 and 2012 would be revised up
by 1.6 percentage points (roughly 0.3 per-
centage points per year), since the omitted
intangibles component was less weak than
measured GDP. However, this adjustment
is small in the context of the productivity
slowdown, is based on a much wider set
of intangible assets than are currently in-
cluded in GDP, and measurement of intan-
gibles remains challenging.

Data revisions over time have increased
post-GFC labour productivity growth
somewhat, and decreased pre-GFC labour
productivity growth a little, both con-

3 The Bank of England’s August 2009 Inflation Report was the first to note that productivity was unusually
weak relative to previous recessions.

4 Grice (2012) and Patterson (2012) provide reviews of the data underpinning productivity statistics at the time,
including comparisons of nominal GDP growth with tax revenues.

5 The UK annual national accounts update in 2014 (Blue Book 2014) was the first to be consistent with the
European System of Accounts (ESA) 2010, which capitalized R&D.
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tributing to reducing the magnitude of the
estimated productivity growth slowdown.
Table 1 shows successive data vintages of
average annual growth in UK output per
hour worked, before and after the 2008-09
downturn and the slowdown as the differ-
ence between them (an equivalent table us-
ing output per worker is in the Appendix6).
By Blue Book 2015 the data had settled
down to a picture similar to what we have
today, in part due to data revisions (mostly
to GDP) and in part due to a longer post-
GFC period. But even with improved mea-
surement, the productivity growth slow-
down clearly remains (UK measurement is
discussed further in Section 4).

On labour hoarding and capacity utiliza-
tion, Blundell et al. (2014) and Pessoa
and van Reenen (2014) argue for the role
of real wage flexibility in the productivity
slowdown. If real wages are flexible, then
firms can adjust to the decline in demand
by reducing real wages rather than reduc-
ing hours or headcount. Thus, more real
wage flexibility could have enabled firms to
retain their workforce to a greater extent
without excessively damaging their prof-
itability, but with the result of lower labour
productivity. This could explain relatively
strong employment, weak productivity, and
weak wage growth. In turn, cheaper labour
relative to capital might reduce business
investment and lead to capital shallowing,
further reducing labour productivity.

Composition and reallocation effects act
on aggregate productivity growth at all

times, but may be particularly impor-
tant during and after economic downturns.
Broadbent (2012) notes that resources (no-
tably capital, but also labour) are slow
to reallocate across industries, leaving the
economy temporarily mismatched, result-
ing in lower output per unit of input, and
higher price pressures in some industries. A
related narrative of “zombie firms” emerges
here: historically low interest rates and
bank forbearance allow unproductive firms
to remain in business for longer than they
otherwise would (or should), which ham-
pers the productivity-enhancing effects of
firm exit and reallocation of resources to
more productive firms.

All these arguments likely played some
role in the early years of the slowdown. But
the longer that weak productivity growth
continued, the clearer it became that trend
growth had slowed, rather than just a one-
off impact.7 Business surveys on capac-
ity utilization returned to normal around
2013-14, suggesting firms no longer had too
much labour, and business investment was
back towards trend in 2015. In light of this,
it seems the early literature searching for
cyclical drivers was overtaken, and so at-
tention turned to structural drivers of the
persistent weak growth rates.

Structural Explanations

From around 2014, the failure of produc-
tivity growth to recover motivated a tran-
sition from cyclical to structural explana-

6 Online Appendix for this article can be found at csls.ca/ipm/48/UK_productivity_slowdown_appendix.pdf

7 Resources will eventually be reallocated to their most profitable uses; Broadbent (2012) notes that could even
lead to a period of above-trend productivity growth, something which has not occurred.
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Table 1: UK Output per Hour Worked Growth Estimates, by Data Vintages

Vintage Release
Last Year
of Post-GFC
Period

Pre-GFC
(1997–2007)

Post-GFC
(2010–latest/2019)

Slowdown
(Post-GFC minus
Pre-GFC)

Memo: Latest
Estimate of
Post-GFC Period

BB12 Jul-12 2011 2.5 1.1 1.4 0.9
BB13 Jul-13 2012 2.4 -0.5 2.9 0.3
BB14 Oct-14 2013 2.2 -0.1 2.3 0.1
BB15 Oct-15 2014 2.2 0.3 2.0 0.2
BB16 Jul-16 2015 2.2 0.2 2.0 0.2
BB17 Oct-17 2016 2.1 0.3 1.8 0.3
BB18 Jul-18 2017 2.2 0.4 1.8 0.5
BB19 Oct-19 2018 2.3 0.5 1.9 0.5
BB20 Oct-20 2019 2.2 0.4 1.9 0.5
BB21 Oct-21 2019 2.0 0.6 1.4 0.5
BB22 Oct-22 2019 2.0 0.5 1.5 0.5
BB23 Oct-23 2019 2.2 0.5 1.7 0.5
BB24 Oct-24 2019 2.2 0.5 1.7 0.5

Source: ONS (various vintages), author’s calculations.
Notes: Update and modification of Table 1 from Martin and Mackenzie (2021), which went up to BB21. In this
version the post-GFC period is adjusted to be growth from 2010 (i.e. first year of growth is 2011) to the latest
year available or 2019. “Latest estimate of post-GFC period” uses ONS data from May 2025. An equivalent table
for output per worker is Table A1 in the Appendix. Growth rates are compound annual averages.

tions. Barnett et al. (2014) provide a
comprehensive assessment of a range of ex-
planations up to that point, distinguishing
between cyclical and more persistent fac-
tors. This experience was common across
developed countries, so the literature on
structural explanations for the productiv-
ity slowdown is less UK-specific (see Goldin
et al. 2024, for an international review).
Williams et al. (2025) present results of a
survey of UK productivity experts on the
explanations for the slowdown in question.

Another motivation for the change in
course was the availability, from around
this time, of data allowing more compre-
hensive assessment of productivity growth
in the post-GFC period in the United King-
dom: growth accounting, and firm-level mi-
crodata.

Growth accounting decomposes growth
in output (usually GVA) into growth of
appropriately weighted inputs of labour
and capital, and total factor productiv-

ity (TFP) as the residual. Labour in-
puts are usually measured as composition-
ally adjusted measures of hours worked (ac-
counting for the changing mix of work-
ers across education, age, and sex groups),
and capital inputs are usually measured as
capital services (accounting for the chang-
ing mix of the capital stock across assets
and industries). This framework can be
re-arranged to decompose growth in out-
put per hour worked into the contributions
of labour composition, capital services per
hour worked (capital deepening, or capi-
tal shallowing), and TFP. In theory, TFP
aims to measure efficiency and technology,
though in practice it can also capture any-
thing else that goes unmeasured, and mis-
measurement.

As early as 2014, the prevailing view has
been that the slowdown in UK labour pro-
ductivity growth was caused by a slowdown
in TFP growth. Goodridge et al. (2014)
found that the shortfall in labour produc-

8 This paper is appropriately titled “The UK productivity puzzle is a TFP puzzle”, which has become a stylised
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tivity between 2007 and 2011, relative to
the 2000-2007 trend, could be fully ‘ex-
plained’ by a slowdown in TFP growth.8

More accurately, since TFP is a residual
rather than an explanation, they found
that labour composition and capital shal-
lowing did not explain the labour produc-
tivity growth slowdown. Almost all growth
accounting analyses of the United King-
dom since then have made a similar find-
ing. Goldin et al. (2024:Table 14) provide a
useful summary of the sign and magnitude
of contributions to the labour productivity
slowdown of ICT and non-ICT capital in-
puts, labour composition, and TFP across
a range of studies. They report a large
contribution of TFP in all the UK studies
they consider, typically a small contribu-
tion from capital (more so non-ICT capi-
tal), and no clear contribution from labour
composition.

Table A4 in the Appendix summarizes a
range of estimates of TFP growth resulting
from growth accounting studies of the UK
productivity slowdown. Average growth
rates of TFP in the pre-slowdown period
(variously defined) are typically around
1–1.2 per cent per year for the whole econ-
omy, or 1.2–1.5 per cent per year for the
market sector. In the slowdown period,
TFP growth is typically found to be around
zero, or slightly negative, for both the mar-
ket sector and whole economy. Thus, a con-
siderable slowdown in TFP growth is a con-
sistent finding.

Labour composition (LC) is usually
found to continue to grow at much the same

pace in the slowdown and pre-slowdown
periods, consequently contributing noth-
ing to the slowdown in labour productivity
growth. Indeed, some measures find an im-
provement in LC after 2007, which ‘wors-
ens’ the productivity puzzle (an improve-
ment in LC should, other factors equal, in-
crease labour productivity growth). That
said, there are many labour-relevant factors
that LC measures do not account for, such
as on-the-job training. Rincon-Aznar et al.
(2015) find a very small role for a slowdown
in training in explaining the labour produc-
tivity slowdown.9

By contrast, the role of capital is more
debated. First, ONS measures of capi-
tal stocks and capital services were signifi-
cantly revised in 2019 following a substan-
tial review of the methods and assumptions
and an improved statistical processing sys-
tem (ONS, 2019). These revisions made
capital services for the market sector ap-
pear weaker around 2009-2013 than in pre-
vious estimates, adding to the estimated
role of capital shallowing in explaining the
productivity slowdown. Several more re-
cent studies have found that a slowdown in
capital deepening (or in the extreme capital
shallowing) capital shallowing can explain
around a third of the labour productivity
growth slowdown (Martin and Mackenzie,
2021; Goodridge and Haskel, 2023).

Second, the scope of capital varies across
studies, notably by whether a broader set
of intangible assets (beyond those included
as assets in the National Accounts) are in-
cluded. Studies that include these addi-

fact.

9 It is also worth noting inconsistencies in LC measures across datasets and vintages of datasets.
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tional intangibles as capital assets (such as
Goodridge et al. 2014, 2018; and stud-
ies using data from EUKLEMS) can be
seen to be moving some sources of TFP
growth into the contribution of capital and
therefore out of TFP. Studies in Table A4
that adjust for additional intangibles tend
to find slightly lower pre-slowdown growth
in TFP (and slightly larger contributions
from capital deepening accordingly), but
a negligible effect in the slowdown period.
Where studies split capital into different
types (e.g. Van Reenen and Yang, 2024;
Bontadini et al. 2024); van Ark et al.,
2024), they tend to find a larger role for
capital shallowing of tangible assets than
intangible assets.

Finally, the interpretation of capital
deepening as an independent driver of
labour productivity growth has been chal-
lenged by Fernald and Inklaar (2022).
They argue that the capital stock is en-
dogenous to TFP, and so the slowdown in
TFP growth endogenously slows capital ac-
cumulation. They re-arrange the growth
accounting framework such that capital
is expressed not relative to labour (hours
worked), but relative to output, such that
it is changes in the capital-output ratio
that determine the contribution of capital
to labour productivity growth. In this for-
mulation, capital contributes little (inde-
pendently of TFP) to labour productivity
growth or the productivity slowdown in the
United Kingdom.

To shed more light on the slowdown
in TFP growth, some articles turned to
growth accounting by industry. Riley
et al. (2018) is a thorough example of
this approach (see also Tenreyro, 2018,
and Kierzenkowski et al., 2018). Based

on growth accounting analysis across 15-
and 59-industry breakdowns in the mar-
ket sector, Riley et al. (2018) confirmed
that the labour productivity slowdown was
widespread and driven by TFP across
most industries, suggesting macroeconomic
drivers. Of the more detailed industries,
they identified the financial services and
telecommunications services industries as
the two largest contributors to the slow-
down, followed by retail, mining and quar-
rying, electricity supply, and manufactur-
ing of pharmaceuticals. In all of these
(and indeed most other detailed indus-
tries), they found TFP to be the main
driver. They note that several of the in-
dustries contributing most to the aggregate
slowdown are subject to particular mea-
surement challenges.

Industry data also permits the decom-
position of aggregate productivity growth
into contributions from within-industry
growth and changes in industry compo-
sition (known as reallocation effects, or
between-effects). There are several de-
composition methods, and the results de-
pend also on the level of industry aggre-
gation used; for instance, growth within
manufacturing includes the contribution of
reallocation between detailed manufactur-
ing industries. However, across a range
of studies using different aggregation lev-
els and decomposition methods, realloca-
tion effects across industries have consis-
tently been found to play a minor role in
the UK productivity slowdown (Riley et al.
2018; Goodridge et al. 2018; Goodridge
and Haskel, 2023; Coyle and Mei, 2023).

The second key data source was firm-
level microdata, which became available
covering the post-GFC period around 2014,
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leading to a range of firm-level analyses
of the productivity slowdown. An im-
portant data source for this sort of anal-
ysis in the UK is the Annual Business
Survey (ABS).10 The cross-sectional ABS
data were combined together into a panel
dataset known as the Annual Respondents
Database (ARD) which has been exten-
sively used for UK firm-level productivity
analysis. A major benefit of firm-level anal-
ysis is the ability to explore the role of firm
entry and firm exit, and re-allocation ef-
fects across incumbent firms.

As with industry-level analysis, there are
several different decompositions and ap-
proaches possible in firm-level data. Riley
et al., (2015) implement several decompo-
sition methods, with varying results. Their
preferred approach finds that the slow-
down in productivity growth across 2007-
2013 (both the 2008-09 fall and subsequent
partial recovery) relative to earlier years
is driven primarily by a within-firm slow-
down, while the contribution of external ef-
fects (net entry, and re-allocation between
incumbents) was somewhat smaller than
pre-GFC. Given that economic downturns
might be expected to lead to an increase in
creative destruction and reallocation of re-
sources, the lack of increase in the external
effects is tentative evidence for impairment
in the re-allocation process.

Black et al. (forthcoming) updates and
extends Riley et al., (2015) with ABS data
up to 2022, and improved historical data.
The longer post-GFC period enables analy-
sis of productivity change over longer win-

dows (e.g. five-year changes in productiv-
ity) which can improve the results given
that firm-level data can be noisy. Find-
ings in this study suggest a larger role
for reduced between-firm re-allocation ef-
fects in explaining the post-GFC produc-
tivity growth slowdown, with within-firm
and between-firm effects each explaining
roughly half of the slowdown, and net en-
try effects explaining relatively little. That
said, they also find considerable variation
cross decomposition methods, consistent
with Riley et al., (2015), which makes these
findings uncertain. Black (2022: Figure
3) suggests that much of the strong pre-
GFC growth in manufacturing labour pro-
ductivity was through a reduction in the
number of workers in relatively low pro-
ductivity firms as manufacturing declined
in the UK up to 2008, a pattern that could
not be repeated. The Bank of England
(2023) notes that manufacturing produc-
tivity growth between 1997 and 2007 was
unusually strong relative to the period be-
fore or after.

Other studies explored which parts of the
firm-level productivity distribution saw the
largest slowdowns. Here the evidence is
mixed. Haldane (2017, 2018) emphasized
the “long tail” of low productivity firms
in the UK, linked to management prac-
tices, technology adoption, and interna-
tional exposure. While potentially signif-
icant for the level of UK productivity, it is
not clear that these low productivity firms
contributed materially to the slowdown in
aggregate productivity growth. While nu-

10 The ABS is conducted with a year’s lag, and becomes available to researchers a year after that (e.g. data for
2010 was collected in 2011 and available in 2012).
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merous, low productivity firms tend to be
small, and thus account for a relatively
small share of the UK economy, and so
likely contributed little to aggregate pro-
ductivity growth either before or after the
GFC. By contrast, Dacic and Melolinna
(2022) show that productivity growth of
the 100 largest firms in the UK is significant
for aggregate UK productivity outcomes.

Schneider (2018) argued that it was a
slowdown among UK frontier firms that
contributed most to the aggregate produc-
tivity slowdown, using a novel decompo-
sition method and data up to 2014. The
findings in Schneider (2018) should be in-
terpreted cautiously for two main reasons.
First, firms in the extremes of the pro-
ductivity distribution (both top and bot-
tom) are more likely the subject of mea-
surement error – firms with extremely high
or low measured productivity may have er-
roneously high or low values for turnover or
employment. Especially at the top of the
distribution, and when working with sam-
ple survey data, these firms can have out-
sized effects on results. Second, Schneider
appears to use a version of the ARD that is
missing a large part of the services sector,
namely the retail and accommodation and
food services industries. This omission is
likely the result of errors in the construc-
tion of early iterations of the ARD, and
may influence the results.

The latest analysis of firm-level produc-
tivity using the ABS (as in Black, 2022;
ONS, 2024) suggest that it is the ‘middle’
of the productivity distribution that drove
the productivity slowdown (van Ark and
O’Mahony, 2023). Contributions to aggre-
gate labour productivity growth from firms
in the top 10 per cent of the employment-

weighted firm productivity distribution was
0.7 percentage points per year on average
between 1998 and 2007, and 0.8 percentage
points per year on average between 2011
and 2019. The bottom 50 per cent of the
productivity distribution contributed just
0.1 percentage points per year on average in
both periods. Firms between the 50th and
90th percentiles contributed 0.6 percent-
age points per year on average pre-GFC,
falling to 0.3 percentage points per year af-
terwards. However, even at this level of
aggregation the year-to-year patterns are
noisy (Figure A1 in the Appendix), and the
implied productivity growth slowdown in
the ABS is much less than that in National
Accounts data. Wales (2019) documents a
range of other findings on UK productivity
from firm-level data.

The UK in a Global Slowdown

Literature in more recent years has
sought to put the UK productivity slow-
down in a global perspective, motivated
by data developments and international
events.

Until 2021, official UK GVA and GDP
estimates were based on “single deflation”
methods, making them inconsistent with
international best practice and measures
in other countries, and so hampering in-
ternational productivity comparisons. The
ONS implemented “double deflation” for
the first time in 2021, leading to major re-
visions to UK National Accounts and in-
dustry GVA data, and improving consis-
tency with other countries. Another ma-
jor change at the same time was the in-
troduction of a new deflator for telecom-
munications services (Abdirahman et al.
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2022). Martin (2021) documents the im-
pact of both changes on UK productiv-
ity trends and finds notable changes, with
revisions varying substantially by indus-
try. The telecommunications industry saw
substantial upward revisions to productiv-
ity growth, reducing the degree of slow-
down considerably. Many manufacturing
industries saw productivity growth revised
up in years before the financial crisis, but
much less in years after, leading to a larger
productivity growth slowdown. Findings
in studies using earlier UK industry data
therefore may no longer hold.

More recent articles using the latest UK
industry data (e.g. Martin and Macken-
zie, 2021; Coyle and Mei, 2023; Goodridge
and Haskel, 2023) tend to find the largest
contributions to the productivity slowdown
from manufacturing, ICT, and finance in-
dustries. Goodridge and Haskel (2023)
suggest that the TFP slowdown is mostly
explained by intangible-intensive indus-
tries, including the aforementioned selec-
tion. These industry patterns are mirrored
for the United Kingdom in international
datasets.

A range of recent studies compare pro-
ductivity trends across countries, facili-
tated by advances in cross-country data,
including the EUKLEMS-INTANProd
database (see Bontadini et al. 2024 for de-
tails). Van Reenen and Yang (2024) com-
pare the United Kingdom with the United
States, Germany, and France using the

2023-vintage of EUKLEMS-INTANProd.
They find a 1.2 percentage point slowdown
in annual TFP growth for the UK mar-
ket sector in 2007–2019 compared with
1995–2007, broadly similar to that for the
comparator countries; but a larger slow-
down in capital deepening and labour com-
position than others. Bontadini et al.
(2024) use the same data, including also
an adjustment for the capitalization of ad-
ditional intangible assets, and find the UK
productivity slowdown driven by TFP and
capital deepening.11 Goldin et al. (2024)
use the 2019-vintage of EUKLEMS and
define the slowdown as 2006–2017 rela-
tive to 1996–2005. They similarly find a
large (albeit common) slowdown in TFP
growth and capital deepening, but an un-
usual slowdown in labour composition in
the United Kingdom. It is noteworthy that
studies using EUKLEMS datasets have
markedly different findings from studies us-
ing ONS data (e.g. Goodridge and Haskel,
2024) on the role of labour composition;
any differences in labour composition have
equivalent differences of the opposite sign
for TFP.

These studies tend to find the labour
productivity growth slowdown (variously
defined) to be larger in the United King-
dom than comparator countries, which is
also a common theme in commentary on
productivity in UK policy circles. By con-
trast, Fernald and Inklaar (2022) suggest
that the UK productivity slowdown was

11 However, they also offer an alternative interpretation: using an adjusted (lower) pre-slowdown baseline for
TFP growth, a more recent comparison period of 2014-2019, and adjusting for “mismeasurement of prices for
consumer digital services”, they find that the TFP slowdown is much milder at just 0.15 percentage points
per year for the UK, and near zero for the United States. The relevance of the mismeasurement adjustment
for the UK is unclear, given that these UK data already include the substantially revised telecommunications
deflator described in Abdirahman et al. (2022).
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very similar to that in the United States
and northern European countries and that
the United Kingdom does not appear un-
usual in this regard. They argue that
the slowdown, common across countries,
should be viewed through the lens of con-
ditional convergence, and since the frontier
(taken to be the United States) slowed, so
too would countries near the frontier (such
as the United Kingdom).12 They argue
that any (small) additional slowing in the
United Kingdom relative to the slowing at
the frontier can be explained by industry-
specific issues (e.g. mining) and a small dif-
ference in industry structure across coun-
tries. Fisher (2024: Figure 5) similarly
notes the parallel trends of whole economy
labour productivity in the United Kingdom
and United States between 2009 and 2019.

Timing of the Slowdown

Many studies assume that the UK pro-
ductivity slowdown in question started
with the Global Financial Crisis (GFC) and
the associated economic downturn. The
United Kingdom entered recession in 2008
Q2 and saw annual falls in measured labour
productivity in 2008 and 2009. It is intu-
itive and common, therefore, to interpret
2008 as the start of the slowdown and thus
the period up to 2007 as the period before
the slowdown.

Table A3 provides a summary of growth
accounting studies that analyze the UK
productivity slowdown. The vast major-
ity use a pre-slowdown period that ends in

2007, in line with the view that the slow-
down happened after 2007. The choice of
“before” period and “after” period matters
for the estimated size of the slowdown, but
for now we focus on the timing.

There is a broad consensus that the slow-
down in the United States started around
2005 (e.g. Cette et al., 2016; Fernald
et al., 2025), and so slowdowns are of-
ten defined between pre-2005 and post-
2005. This is the case, for instance, in
Gordon and Sayed (2019) and Goldin et al.
(2024). A key motivation here seems to
be the end of the ICT-related productivity
boom in the United States which ran from
the mid-1990s to the mid-2000s (roughly
1995–2005). Gordon and Sayed (2019) note
that Europe did not see such a productiv-
ity boom pre-2005. Cette et al. (2016) ar-
gue that productivity slowdown in question
happened before the “Great Recession” of
2008–09 both in the United States and Eu-
rope, but observe a “sharp break with the
[Global Financial] Crisis” for the United
Kingdom.

Given the view that US productivity
slowed before the GFC, it is worth consid-
ering if that might also hold for the United
Kingdom. Chart 1 explores the industry
contributions to annual growth in aggre-
gate UK output per hour worked in each
year between 1998 and 2007. Some re-
markable patterns emerge. First, the con-
tribution from the finance and insurance
industry (dark brown) alone can almost
explain aggregate productivity growth in
2007. From the underlying industry de-

12 Philippon (2022) argues that TFP actually evolves linearly rather than exponentially. In this view, there has
been no slowdown in the true additive TFP process, but rather TFP in most advanced economies is now so
high that new innovations make only a small additive contribution.
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tail, it is the insurance industry which
drives this, bouncing back from a partic-
ularly weak year in 2006 (note the neg-
ative contribution of finance and insur-
ance in 2006); though the other two fi-
nance industries also contribute positively
in 2007. Second, manufacturing (light
green), which had been the engine of pro-
ductivity growth up to 2006, contributes
very little in 2007. At a more detailed level
within manufacturing, the drop in contri-
butions is widespread, but due especially
to manufacturing of other transport equip-
ment (division 30), e.g. aircraft; manu-
facturing of computer, electronic, and op-
tical products (26); and manufacturing of
food products (10). Third, the remaining
“other” industries (dark green) collectively
contribute negatively in 2007.

Chart 1 suggests that apparently strong
productivity growth in 2007 is something of
a mirage, driven by unusually fast growth
in the finance and insurance industries, and
not matched elsewhere. Table A2 in the
Appendix presents some descriptive statis-
tics that attempt to capture the breadth
of productivity growth across the economy.
Across most metrics, 2007 appears a year of
relatively narrow productivity growth—for
instance, the unweighted median annual
growth in output per hour worked across
78 industries was just 0.1 per cent in 2007,
having been near 2 per cent in previous
years.

The unusually fast productivity growth
in the finance and insurance industries in
2007 may have been driven by mismea-
surement, which is notoriously difficult,
and perhaps especially so in the run-up
to the GFC. Alternatively, measurement
may have been appropriate but capturing

“bad outputs” associated with unsustain-
able risk-taking and socially damaging ac-
tivities that led to the GFC. Better or al-
ternative measures of finance and insurance
output and productivity might therefore
give an alternative perspective of aggregate
productivity growth in the years before the
GFC (note the large contribution of the fi-
nance and insurance industries in 2005 in
Chart 1 as well).

Chart 2 shows output per hour worked
for the whole economy including and ex-
cluding the finance and insurance industry,
indexed to 100 in 1997, to explore the po-
tential impact of alternative measurement
of this industry. Consistent with Chart 1,
measured productivity peaks in 2006 and
falls in 2007 for the series excluding finance
and insurance, and goes on to fall in 2008
and 2009, before recovering. By about 2013
the series had more or less re-converged.
Using quarterly data (not shown), output
per hour worked peaks in 2006 Q2–Q3 for
the series excluding the finance and insur-
ance industry, essentially flatlines through
to 2008 Q2, before falling. Section 2 consid-
ers measures that exclude other industries
for various reasons.

Taking the evidence from this section to-
gether, the productivity slowdown in the
United Kingdom probably started before
the GFC, with productivity already hav-
ing slowed in 2007 (before the recession in
2008). However, measurement challenges
mean that we should perhaps be cautious
not to over-interpret any individual year of
data.

Size of the Slowdown

A slowdown in productivity growth is,
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Chart 1: Industry Contributions to Annual Growth in Whole Economy Output Per
Hour Worked, 1998–2007

Source: ONS (2025), author’s calculations.
Notes: Contributions use the Tang and Wang (2004) decomposition, with each industry weighted by its share
of nominal GVA in the previous year; the reallocation effect is the residual after subtracting all the
within-industry contributions from whole economy growth. Whole economy and real estate industry exclude
imputed rental from GVA. Contributions are calculated across 78 industries using ONS data and aggregated.
Non-manufacturing production is agriculture, mining and quarrying, energy, and water and waste. Telecoms is
industry division 61.

by definition, the difference between some
slower rate of growth in a later period rel-
ative to some faster rate of growth in an
earlier period. We would prefer those “be-
fore” and “after” growth rates to be repre-
sentative of the trend rate of growth, rather
than distorted by volatility or idiosyncratic
events. Which periods are most suitable for
such a calculation?

The Pre-Slowdown Trend – The “Be-
fore” Period

The choice of period for the trend rate
of productivity growth “before” the slow-

down should be informed by economic ar-
guments, but has often been dictated in-
stead by data availability and convenience.

Many studies use a “before” period that
ends in 2007, aligned with the perceived
pre-GFC peak in UK labour productiv-
ity. It was mentioned in the previous sec-
tion that the slowdown likely started just
before the 2008 financial crisis and eco-
nomic downturn, and so the “before” pe-
riod would be better ended in 2006 than
2007. But the impact on the trend pre-
slowdown rate of productivity growth from
such a choice will be slight.

Of more significance to the trend rate
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Chart 2: Output Per Hour Worked, Whole Economy With and Without the Finance and
Insurance Industry, Index 1997=100

Source: ONS (2025), author’s calculations.
Notes: “Whole economy excluding finance and insurance” is whole economy GVA minus the GVA of the
finance and insurance industry (section K), correctly chain-linked, divided by hours worked with a similar
adjustment.

of pre-slowdown productivity growth is the
choice of where to start the period. The
start of the “before” period is often taken
as 1997 (first growth rate in 1998), likely
because various official UK data published
by the ONS start in 1997, which makes
this an easy choice.13 Tables A3 and A4
in the Appendix show a range of studies
on the UK productivity slowdown, many of
which use a “before” period that starts in
1997. Other convenient years to start the
“before” period include 1995 (the start of

UK data in some international datasets)14,
1990 (the start of some ONS industry GVA
data, and a decennial year), and 1970 (the
start of the current ONS growth accounting
estimates).

However, it would be preferable to
choose a period that best establishes the
trend rate of productivity growth based
on economic principles. Given the known
pro-cyclicality of labour productivity esti-
mates (Basu and Fernald, 2001), the trend
is likely best measured over a period that

13 For instance, ONS industry productivity estimates start in 1997, which follows because the annual supply and
use tables are currently published for years since 1997, and this has been true since 2011 when the ONS moved
the National Accounts to the Standard Industrial Classification (SIC) 2007 for the first time. GDP and GVA
estimates for years prior to 1997 are given less scrutiny, and so are likely to be less consistent with post-1997
data.

14 For transmission to Eurostat (while the United Kingdom was still a member of the EU), data since 1995 was
required for some variables under EU regulations. For the United Kingdom, these were typically compiled as
an ‘extension’ to more comprehensive estimates that started in 1997. As such, many international datasets
contain UK data since 1995, though the quality of the 1995 and 1996 data is likely lower than the data from
1997 onwards.

15 An alternative approach would be to use a series that is already adjusted for variations in capacity utiliza-
tion, such as Fernald (2014) for the United States. There is not such a series for the United Kingdom given
challenges measuring capital utilization (see Martin and Jones, 2022, for a discussion).
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Table 2: Average Annual Growth of Output per Hour Worked, Various
Ranges Prior to Slowdown

Range Whole Economy Market Sector
Compound Annual
Average Growth

Median
Annual Growth

Compound Annual
Average Growth

Median
Annual Growth

Preferred ranges
1976-2006 2.3 2.3 2.2 2.4
1985-2006 2.1 2.1 2.2 2.2
1994-2006 2.1 2.0 2.4 2.2
2002-2006 1.9 1.8 2.4 2.2
Preferred start dates with ending in 2007
1976-2007 2.2 2.3 2.2 2.2
1985-2007 2.1 2.0 2.2 2.2
1994-2007 2.1 1.9 2.4 2.1
2002-2007 1.8 1.7 2.3 2.1
Typical ranges
1995-2005 2.2 2.2 2.7 2.4
1995-2007 2.2 2.0 2.5 2.2
1997-2007 2.2 1.8 2.7 2.4
2000-2007 1.8 1.7 2.3 2.1

Source: ONS (May 2025), author’s calculations.
Notes: Year ranges are from the level of productivity in the first year, e.g. 1976–2006 is the
growth from 1976 to 2006, with the first growth rate being between 1976 and 1977 (the growth
between 1975 and 1976 is not included). Whole economy data from latest labour productivity
statistics at time of writing, published May 2025, consistent with Blue Book 2024; market
sector data from latest ONS growth accounting estimates at time of writing, published May
2025, consistent with Blue Book 2024.

spans one or more whole business cycles.15

This could be done peak-to-peak or trough-
to-trough, though deviations at peaks and
troughs are not always comparable, and
may be subject to increased measurement
error. Therefore, a period starting and end-
ing at a point where the economy is near
balance (i.e. the output gap is near zero
and capacity utilization is near normal) is
preferable. Additionally, longer periods are
likely preferable since the effects of any
short-term volatility or measurement error
are diluted with longer time periods.

To identify periods when the economy
was near balance and so judge a reason-
able period to establish trend productivity
growth, estimates of the historical output
gap and capacity utilization from a range
of sources are used, summarized in Pybus
(2011). Periods at which the output gap
seems near closed include roughly 1976–77,
1985–86, 1994–95, 2002–2003, and 2006.

Table 2 shows average annual growth of

output per hour worked between each of
these earlier periods and 2006 (taken to
be the end period and start of the slow-
down, as discussed earlier), for both the
whole economy and market sector. For the
whole economy, the preferred ranges give
similar averages to the typical ranges; but
for the market sector, the average growth
rates over the preferred ranges are lower
than the typical pre-slowdown growth rates
used in studies of the UK slowdown, as de-
tailed in Table A3 (some of which are also
shown in Table 2). The difference between
ending in 2006 and 2007 is slight, but start-
ing in 1995 or 1997 seems to give a trend
rate that is too high for the market sector.
There are three years of fast labour pro-
ductivity growth in the late 1990s, which
likely cause the pre-slowdown period to be
overstated if a short window is used.

An alternative approach, also shown in
Table 2, is to take the median annual
growth rate across the period. This reduces
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the influence of unusually fast (or slow)
years of productivity growth and gives a
better sense of the central tendency of an-
nual growth over the period. These medi-
ans accord better with the means over the
periods proposed in this article. Taken to-
gether, a reasonable pre-slowdown rate of
trend growth in output per hour worked
is 2.2–2.4 per cent for the market sector
and 1.9–2.1 per cent for the whole econ-
omy. This is similar to, though slightly
lower than, the estimate from Crafts and
Mills (2020), who find a trend rate of whole
economy output per hour worked growth of
2.3 per cent immediately pre-GFC (and a
range from 0.9 per cent to 3.3 per cent per
year over the preceding 150 years).

The Slowdown Trend – The “After”
Period

For the “after” period, we again wish to
choose a period that best represents the
trend rate of growth in this slowdown pe-
riod, rather than being distorted by where
we choose to measure it. For this sec-
ond period in the before–after comparison,
it is the start date that is most signifi-
cant. Some studies start this second pe-
riod immediately after the end of the “be-
fore” period—for instance, 1997–2007 and
then 2007–2019. However, given the pro-
cyclicality of labour productivity measures,
this suffers the same issues as described
above. Labour productivity fell in 2008
and fell further in 2009 before recovering
strongly in 2010. Taking those three years
together gives a reasonable average of 0.3
per cent annual growth, but taking only
one or two of those years (e.g. starting in
2008 or 2009) risks biasing the results.

Even starting in 2006, however, causes
problems. The GFC caused a large reces-
sion by recent historical standards, so even
including the whole GFC and downturn pe-
riod (2008–2010) is arguably not a good re-
flection of the trend rate of growth in this
slowdown period. This is particularly true
for TFP, given challenges measuring cap-
ital during downturns (see Section 5). It
might be preferable, therefore, to start in
2010 (i.e. growth in 2011) and miss the
GFC period entirely.

After the 2008–09 downturn there were
a series of other shocks that complicate
the assessment of trends, especially across
countries. The Eurozone debt crisis of
2012–13 likely had some impact on the
United Kingdom, but causes particular is-
sues for European country comparisons,
leading some authors to split the post-GFC
period in two parts (e.g. Bontadini et al.,
2024, use 2010–2014 and 2015–2019). The
United Kingdom’s vote to leave the Euro-
pean Union in 2016 is a UK-specific shock.
Impacts on the UK economy likely began
immediately given the sharp depreciation
of Sterling and stagnation of business in-
vestment (Haskel and Martin, 2023). The
impacts of Brexit likely built over time, es-
pecially so when border controls came into
effect in 2020, though the assessment of this
is hampered by the concurrent coronavirus
pandemic. The pandemic and associated
recession in 2020, followed by the Russian
invasion of Ukraine in 2022 and surge in in-
flation in 2022–23, complicate this period
further. Data issues also increased during
and after the pandemic.

The post-GFC period in the United
Kingdom has been marked by substantial
growth in employment and hours worked,
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Table 3: Average Annual Growth of Output per Hour Worked, Various
Ranges for the Slowdown

Range Whole Economy Market Sector
Compound Annual
Average Growth

Median
Annual Growth

Compound Annual
Average Growth

Median
Annual Growth

Preferred ranges
2006-2019 0.41 0.44 0.37 0.12
2010-2019 0.47 0.44 0.24 0.12
Other ranges
2007-2019 0.31 0.43 0.25 0.09
2008-2019 0.39 0.44 0.31 0.12
2009-2019 0.60 0.46 0.47 0.15
2010-2016 0.31 0.43 0.13 0.09
2010-2017 0.50 0.44 0.28 0.12

Source: ONS (May 2025), author’s calculations.
Notes: Year ranges are from the level of productivity in the first year, e.g. 2006–2019 is the
growth from 2006 to 2019, with the first growth rate being between 2006 and 2007 (the growth
between 2005 and 2006 is not included). Whole economy data from latest labour productivity
statistics at time of writing, published May 2025, consistent with Blue Book 2024; market
sector data from latest ONS growth accounting estimates at time of writing, published May
2025, consistent with Blue Book 2024.

driven in part by inward migration. Hours
worked in the market sector grew at an av-
erage annual rate of 1.8 per cent between
2010 and 2019, faster than any individual
year since 1997 and more than twice as
fast as the average over any of the pre-
slowdown year ranges discussed. Some of
this strength in market sector labour in-
put is offset by declining employment in the
public sector between 2010 and 2019, such
that whole economy labour input growth is
somewhat less strong.

Table 3 reports a range of average an-
nual growth rates for the “after” period,
in a similar style to Table 2. The unusu-
ally strong growth rates in 2010 (recovery
from the GFC) and 2017 (footnote 16) drag
up the means when included, while periods
that start with the low levels of produc-
tivity during the financial crisis appear too
low (for the whole economy at least). The

medians give a better sense of the typical
year over this period, which for the market
sector is a paltry 0.1 per cent.16

Taking the estimates in Table 3 together,
a reasonable rate of trend growth in out-
put per hour worked since the slowdown is
0.2–0.3 per cent for the market sector and
0.4–0.5 per cent for the whole economy. It
is noteworthy that the market sector has
seen slower growth than the economy as a
whole, implying yet faster growth for the
non-market sector.

Measuring the Trend – Which Indus-
tries to Include

There are several industries (sectors)
which might be considered peculiar and
so omitted from measures of trend pro-
ductivity growth. Some of these overlap
with industries identified by Coyle (2024)

16 The pattern of annual growth in output and hours gives rise to the peculiar result that output per hour worked
in 2017 grows by 1.2 per cent in the market sector and 1.7 per cent for the whole economy, while other years
in the post-GFC decade do not come close to this. Similarly, MFP is estimated to grow by 1.1 per cent in
2017, while estimated MFP growth in the adjacent four years is negative (in the latest ONS data). This leads
the mean to be much higher than the median. However, measurement is never so accurate as to over-interpret
a single year, and timing inconsistencies in labour, capital and output data could play a role.
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as “hard to measure” in the modern econ-
omy, though my choices are dictated not
only by measurement. This section dis-
cusses the arguments for such exclusions
and presents estimates that omit various
combinations of these industries.

Government. The most obvious can-
didate industries for exclusion are per-
haps those industries in which the public
sector (government) dominates—both be-
cause these industries are much less the
subject of market forces and because their
measurement is challenging. In the Na-
tional Accounts, non-market output is usu-
ally measured by its inputs, which prohibits
any measured productivity growth. The
ONS is a world leader in measuring govern-
ment output, using output measures based
on activities rather than inputs to a large
extent, which allows for change in mea-
sured productivity. But measures in the
National Accounts do not account for qual-
ity change, in the United Kingdom or in-
ternationally, making these measures lim-
ited (see Heys, 2025, in this issue for dis-
cussion of UK public service productivity
measures).

In the United Kingdom context, the rel-
evant industries are public administration
and defense (section O), education (sec-
tion P), and health and social care (sec-
tion Q).17 Some studies and datasets, for
convenience, equate the activities of in-
dustries O, P, and Q (henceforth “OPQ”)
to government activities, and refer to a
measure that excludes OPQ as the mar-
ket sector. This is a reasonable approxima-

tion but an imprecise one. An alternative
(used primarily in this paper) is measures
of the market sector, based on National Ac-
counts data by institutional sector—non-
market sectors, namely government and
the non-profit institutions serving house-
holds (NPISH) sector, are omitted, leaving
the “market sectors” comprising the non-
financial and financial corporations and
households sectors. One drawback of the
market sector measures (when defined by
institutional sector) is that it includes im-
puted rental since it is output of the house-
holds sector.

Real Estate. Output of the real es-
tate industry includes imputed rent—the
imputed income that households who own
their own homes pay to themselves in-
stead of paying a landlord for a rental
property. This is rightly included in esti-
mates of GDP for the purposes of cross-
country comparability. However, for pro-
ductivity analysis, imputed rent is unhelp-
ful—it is income (and thus output and
GVA) without corresponding labour input,
since there is no equivalent imputation of
owner-occupier hours worked. As such,
many studies prefer to exclude imputed
rent or, indeed, for convenience exclude the
real estate industry entirely. ONS pub-
lishes series of labour productivity for the
whole economy excluding imputed rent.

Imputed rent causes further challenges
in industry-level analysis, including of re-
allocation effects. Given the additional
imputed GVA without associated labour,
labour productivity in the real estate indus-

17 The UK public sector also operates in other industries, including waste disposal (part of section E), libraries
and other cultural activities (part of section R), and financial services (section K) given the operation of the
central bank and the effective nationalization of some financial institutions after the GFC.
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try appears to be very high. As such, it has
an outsized effect on within-between de-
compositions of productivity growth across
industries. The real estate industry has
relatively little employment, and as a re-
sult, the estimates of hours worked can be
noisy, since they rely on small samples of
workers. Small (often erratic) moves in
hours worked of the real estate industry can
dominate reallocation effects. Using mea-
sures for the real estate industry excluding
imputed rent is preferable (this is the ap-
proach used in Chart 1). Even this residual
part of the real estate industry can cause is-
sues—much of the income of the real estate
industry is generated by capital (dwellings
and other buildings), so the industry has
a very low labour share and a high level
of labour productivity. It can therefore be
preferable to calculate within-between de-
compositions excluding the real estate in-
dustry entirely.

Agriculture. Another often-excluded
industry is agriculture—notably in the
United States, where “non-farm” measures
are standard. The reason for the exclusion
in the United States relates to the season-
ality of agricultural labour and the poten-
tial for weather-induced volatility in out-
put measures, which could cause challenges
in interpreting the data (though in other
countries, the seasonality may be different).
Most data on the UK agriculture indus-
try comes from the relevant central gov-
ernment department rather than ONS-run
business surveys, but the data are thought
to be robust. Agriculture is a small part of
the UK economy in recent decades, so its
exclusion will have little effect on aggregate
productivity estimates.

Mining and Quarrying. In the UK

context, the mining and quarrying industry
(notably oil and gas extraction) might also
be excluded. United Kingdom North Sea
oil production peaked in the mid-1980s and
again in the late-1990s-to-early-2000s and
has been in fairly continuous decline ever
since. Measured labour productivity in the
mining and quarrying industry was in near
continuous decline between 1997 and 2013,
before recovering somewhat up to 2016 and
then leveling off. This pattern is in con-
trast to the United States, which has seen
sharp increases in mining productivity due
to fracking (Gordon and Sayed, 2019), and
also in contrast to major European coun-
tries, which mostly have little mining ac-
tivity. The secular decline of UK mining
and quarrying since around the turn of the
century is a good argument to exclude it
from aggregate measures.

Utilities. The utilities industries of en-
ergy generation and distribution and wa-
ter supply are an interesting case. Similar
to the mining industry, though to a lesser
extent, these industries have also seen a
decline in (measured) labour productivity
since the early 2000s. The output of both
industries is in large part measured directly
by the volume of energy and water, respec-
tively, transmitted to households. Over
recent decades, there has been consider-
able effort in many countries to reduce con-
sumption of energy and water for environ-
mental reasons, leading to weak growth in
(measured) output and a decline in (mea-
sured) productivity. We might therefore
prefer to exclude these industries too.

Finance and Insurance. As discussed
earlier, measured productivity of the fi-
nance and insurance industry may have
been growing at unsustainable rates pre-
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GFC and so might not be appropriate to
include in the pre-slowdown “trend” rate.
This is a similar argument as for the ex-
clusion of the mining industry, but in re-
verse—while the mining industry is in sec-
ular decline, which is not representative of
the economy as a whole, the finance in-
dustry was in a temporary boom, which is
also not representative. There are also well-
known challenges with the measurement of
financial services output.

If one were to exclude, for one reason
or another, all of the industries discussed
in this section, what would that leave?
Roughly 55 per cent of the economy by
nominal GVA and roughly 70 per cent by
hours worked, consisting of manufacturing,
construction, retail and wholesale, trans-
portation, accommodation and food ser-
vices, ICT services, professional services,
admin and support services, arts and recre-
ation, and other services. We might call
this remainder the “core market sector.”
(One could easily make an argument to ex-
clude any of these remaining industries as
well, but in order to retain a reasonably-
sized aggregate, we will proceed with this
group.)

Table 4 summarizes average annual
growth of output per hour worked for a se-
lection of aggregates that exclude one or
more of the industries discussed in this sec-
tion, with more alternatives in Table A5 in
the Appendix. The slowdown is not much
altered by excluding agriculture, mining,
utilities, or finance. Excluding real estate
makes the slowdown larger, since it no-
tably increases average annual growth be-
fore 2006. Excluding government services
makes the slowdown even larger. The full
set of exclusions discussed here inflates pre-

slowdown average annual growth to 3.6 per
cent per year, and while it increases post-
slowdown growth to 0.8 per cent per year,
that still constitutes a very significant slow-
down (2.8 percentage points).

What then to conclude on the size of the
slowdown in the United Kingdom? The
preferred “before” and “after” periods sug-
gest slowdowns of around 1.5–1.6 percent-
age points for the whole economy and
around 2.0 percentage points (1.9–2.3 per-
centage points) for the market sector. The
range of industry groupings explored in Ta-
ble 4 do not materially affect the results,
though note these do not use the preferred
pre-slowdown period. While any of these
estimates clearly represent a very signifi-
cant slowdown, that for the market sec-
tor are modestly smaller than the reported
slowdowns in most of the articles in Table
A3.

Drivers of the Slowdown

As described in Section 1, the litera-
ture on the UK productivity slowdown sug-
gests that there are structural rather than
cyclical drivers. Despite a wide range of
suggested explanations and extensive re-
search, none have been found to fully ex-
plain the slowdown. The recent literature,
using the latest official data, typically finds
the productivity slowdown in the United
Kingdom slightly larger than in other de-
veloped economies, though with similar at-
tributes: largely a slowdown in TFP, with
some slowdown also in capital accumula-
tion, and fairly widespread across indus-
tries with a particularly large role for a
slowdown in manufacturing.

This section briefly reviews the drivers of
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Table 4: Average Annual Growth in Output per Hour Worked,
Different Industry Groupings and Restrictions, Before
and After Slowdown and Difference

Industry Group 1997–2006 2010–2019 Difference
Whole economy 2.2 0.5 -1.7
x Agriculture (A) 2.1 0.4 -1.7
x Mining and quarrying (B) 2.3 0.6 -1.8
x Utilities (DE) 2.2 0.5 -1.7
x Finance and insurance (K) 2.1 0.7 -1.5
x Real estate (L) 2.5 0.4 -2.1
x Imputed rental (part of L) 2.4 0.5 -1.9
x Government services (OPQ) 2.9 0.4 -2.4
“Core market sector” 3.6 0.8 -2.8
Market sector (by institutional sector) 2.6 0.3 -2.2

Source: ONS, author’s calculations.
Notes: The pre-slowdown period uses data for 1997–2006 since data on hours
worked for detailed industries are not available prior to 1997. Industry sections
from SIC 2007 given in brackets. “Core market sector” excludes all other listed
industries, as defined in text. Period averages calculated as simple averages of
annual natural log changes.

the UK productivity slowdown, both in an
empirical and economic sense. First, up-
dated growth accounting decompositions
for the United Kingdom using the lat-
est ONS and international data are pre-
sented. Second, UK-specific measurement
issues that might "explain" (or give caution
to) the UK productivity slowdown are con-
sidered. Third, some economic arguments
to explain the UK slowdown are discussed.

Growth Accounting Decompositions

Chart 3 shows two decompositions of
growth in output per hour worked in the
UK market sector, in various time periods
over the past half century, using the latest
ONS growth accounting estimates. The left
panel contains the typical growth account-
ing decomposition, with the contribution of
capital expressed relative to hours worked.
On this basis, the slowdown in labour pro-
ductivity growth in 2010–2019 relative to
1995–2006 is driven roughly two-thirds by
TFP and one-third by capital deepening.

The right panel contains the decompo-
sition proposed by Fernald and Inklaar

(2022), which shows capital relative to out-
put, with the contributions of TFP and
labour composition rescaled (see Section
2). On this basis, the slowdown is due
almost entirely to a TFP slowdown. The
change in the capital-output ratio drags
on labour productivity somewhat, but by
much the same degree as before the slow-
down.

Chart 4 shows the typical capital-
labour decomposition of labour productiv-
ity growth for the non-agriculture mar-
ket sector across 12 countries (those for
which complete data are available), for
two time periods, from the 2025-vintage of
EUKLEMS-INTANProd. The bars in both
the pre-slowdown (1995–2006) and slow-
down (2010–2019) periods are sorted by the
level of average annual labour productivity
growth in the second period. In the second
period, the United Kingdom has the low-
est average growth rate of labour produc-
tivity growth and the largest estimated de-
cline in TFP. In the pre-slowdown period,
the United Kingdom has among the high-
est labour productivity and TFP growth.
These data therefore suggest an unusually
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Chart 3: Decompositions of Growth in Output Per Hour Worked, UK Market Sector

Source: ONS (2025), author’s calculations.
Notes: Left panel uses "traditional" growth accounting decomposition, with capital per hour worked (K/L)
weighted by the capital share of income (α), and labour composition (LC) weighted by the labour share of
income (1–α). Right panel uses decomposition proposed by Fernald and Inklaar (2022), using the
capital-output ratio (K/Y) weighted by α/(1–α), TFP weighted by 1/(1–α), and labour composition (LC).
Scales differ. Both decompositions derived from ONS growth accounting estimates published May 2025. Year
ranges are from the level of productivity in the first year, e.g., 1977–1986 is the growth from 1977 to 1986, with
the first growth rate being between 1977 and 1978 (the growth between 1976 and 1977 is not included). Periods
based on discussion in Section 3.

large slowdown in productivity growth in
the United Kingdom.

However, these data for the United
Kingdom should be interpreted cautiously.
First, the estimates of labour composi-
tion (LC) growth for the United King-
dom are consistently larger than estimates
produced by ONS. Higher LC growth im-
plies lower TFP growth in the EUKLEMS
dataset. The ONS LC estimates make
use of more detailed and comprehensive
UK-specific data sources, while the EU-
KLEMS estimates rely on cross-European
data sources, so the ONS estimates (which
show slower growth) are to be preferred.
Second, the capital estimates are also dif-
ferent from ONS estimates, especially in
the "extended" module which includes ad-
ditional intangibles and alters the deflator

for ICT equipment, and results in substan-
tially faster capital growth. With stronger
labour composition and capital services
growth in EUKLEMS than in ONS esti-
mates, the TFP residual is mechanically
much weaker. Third, the market sector
definition is by the exclusion of industries,
rather than by institutional sector, making
it inconsistent with ONS growth account-
ing estimates in Chart 3.

That said, the pattern of the slowdown
is similar in the United Kingdom as in
other countries. In most of the countries in
Chart 4 experiencing a slowdown in labour
productivity growth, the slowdown is ex-
plained roughly three-quarters by TFP and
one-quarter by capital shallowing. This
confirms findings in the recent literature.
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Chart 4: Decomposition of Growth in Output Per Hour Worked Across Countries,
Non-Agriculture Market Sector

Source: EUKLEMS-INTANProd (2025-vintage), author’s calculations.
Notes: Dots show average annual growth rates of output per hour worked, and bars show average annual
contributions to OpH growth in percentage points. Bars in both time periods sorted low-high by OpH growth
in the second period. See Appendix for country codes.

UK Measurement Issues

Much has been written on the potential
impact of measurement issues on produc-
tivity statistics (Syverson, 2017; Goldin et
al., 2024; see also Martin and Riley, 2025,
on advances in productivity measurement).
In this section, some UK-specific measure-
ment issues are considered. More perva-
sive measurement issues, including free dig-
ital goods and services, the challenges of
quality-adjusting deflators, measuring pub-
lic sector output (especially in healthcare),

and the role of intangible assets, are largely
not discussed here, except where they re-
late specifically to UK measurement prac-
tice.

Research and Development. In the
2025 annual national accounts update, the
ONS will substantially increase estimates
of investment in research and develop-
ment (ONS, 2025), which will likely in-
crease the level of GDP. This follows ma-
jor changes to the business R&D survey
in recent years (ONS, 2023), after it was
identified that the previous sample design
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substantially underestimated the number
of firms (especially small firms) conduct-
ing R&D, and thus the total value of R&D
expenditure. These revisions will increase
the level of R&D Gross fixed capital for-
mation (GFCF) across the entire time se-
ries, though the precise revisions are un-
known at the time of writing. This will
make the R&D share of GDP in the United
Kingdom more in line with other advanced
economies and increase the level of UK
GDP (and investment) relative to other
countries slightly. This change is unlikely
to materially alter the growth of GDP;
rather this is likely to be a fairly uniform in-
crease in the level of GDP over time. How-
ever, a concurrent change to the deflator for
R&D investment (ONS, 2025) may have ef-
fects on real GDP growth.

Profit Shifting. Multi-national enter-
prises are increasingly able to shift the re-
porting of their profits across subsidiaries
in different countries, which may be for
tax or accounting purposes. Many MNEs
have a presence in the United Kingdom,
meaning that UK GDP could be under-
or over-stated due to profit shifting rela-
tive to the value associated with production
activities in the United Kingdom. Mion
and Tong (2022) find that in 2017 more
profit is recorded in the United Kingdom
than would have been expected relative to a
counterfactual activity-based measure. In
2007, less profit had been recorded in the
United Kingdom than the counterfactual.

This suggests that "true" GDP should be
higher than measured in 2007 and lower
than measured in 2017, which would accen-
tuate the productivity slowdown slightly
relative to current measurement.

Output Deflators. The deflation of
services output is challenging, and is es-
pecially important in a services-dominated
economy such as the United Kingdom.
The preferred services output deflators in
the United Kingdom are Services Producer
Price Indices (SPPIs). O’Mahony and
Samek (2021) found that UK SPPIs were
not materially different to those for other
countries; however, some UK SPPIs were
only created around 2010 (especially those
for professional services industries), with
deflators for earlier years based on an al-
ternative series which may not be consis-
tent. In cases where no SPPI exists, ONS
often use a wage-based deflator which likely
does not account for quality change and
may therefore overstate price growth and
understate real output growth.

In addition, ONS use a "productivity ad-
justment" in the calculation of real GVA
estimates for approximately 8.7 per cent
of nominal GVA across a range of ser-
vices industries.18 This is usually the case
when the industry output volume measure
is based on the number of workers (rather
than deflated turnover), or where the de-
flator is wage-based. It is unclear what
measure of productivity ONS uses for these
productivity adjustments. If it is based on

18 Author’s calculation based on ONS methods information, see Appendix for details. The use of productivity
adjustments is not recommended by Eurostat in their Price and Volume Handbook, because any adjustment
in the absence of appropriate evidence is arbitrary. Of course, making no adjustment is also an assumption of
no productivity growth, which is just as arbitrary. The preferred solution then must be to identify or construct
suitable independent price indices that can be used as deflators, or direct volume estimates that are not based
on production inputs (e.g. labour).
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a measure of productivity that has seen a
slowdown (and most have), then this ad-
justment may be reinforcing this slowdown
by spreading it into other industries. For
instance, if ONS is using whole economy
output per hour worked as the produc-
tivity adjustment measure, then the slow-
down in manufacturing productivity will be
"spread" to other industries.

Hours Worked. Official UK produc-
tivity statistics published by the ONS use
estimates of hours worked from the Labour
Force Survey (LFS), using the so-called "di-
rect method." That is, hours worked for
the whole economy are based solely on
the aggregation of reported hours actually
worked by individuals on the LFS. Many
other countries use a so-called "component
method" to estimate hours worked, which
instead uses a series of components de-
rived from different sources.19 Ward et
al. (2018) found that estimates of hours
worked in OECD countries that used a
direct method were systematically higher
than those using a component method, sug-
gesting that the direct method was biased
upward. Ward et al. (2018) construct a
"simplified component method" for coun-
tries that use the direct method in their
productivity statistics, which in the case of
the United Kingdom is around 10 per cent
lower.

A lower estimate of hours worked would,
other things equal, increase estimates of
output per hour worked by an equivalent
amount. It is likely that the primary ef-
fect of this measurement issue is to al-

ter the level of UK labour productivity,
and particularly the level relative to other
countries (the United States and major
European economies use the component
method in their official productivity statis-
tics). Indeed, the OECD simplified com-
ponent method estimate is a roughly con-
stant 8 per cent below the ONS direct es-
timate. However, it is plausible that the
bias from the LFS has been changing over
time. Response rates to the UK LFS de-
clined almost continuously from around 70
per cent in the late 1990s, to around 50 per
cent in 2019, falling as low as 14 per cent in
mid-2023. Declining response rates reduce
the achieved sample, but also increase the
scope for non-response bias. Any bias onto
the growth of hours worked is unclear. Im-
pacts by industry are also unclear and may
not be uniform.

Capital Stocks. Measuring capital
stocks consistently across countries is well-
known to be challenging, but some issues
may impact UK estimates more than other
countries. First, major changes to ONS
capital stocks methods in 2019 (ONS, 2019)
included reducing assumed asset service
lives and so increasing depreciation rates.
Thus, ONS estimates of capital stocks are
considerably lower than previously, which
naturally means that the capital-to-output
ratio is lower than previously. However,
ONS did not adjust historical service life
assumptions uniformly through time, in-
stead maintaining previous assumptions
from the 1960s and transitioning to the new
assumptions between 1970 and 1997. As

19 Typically, one would start with an estimate of paid, usual or contractual hours worked from a high-quality
source, perhaps administrative data, and then adjust it for deviations such as sickness, holiday, overtime,
strikes, and so forth.
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such, for a given volume of investment, es-
timated capital stocks will be larger histor-
ically than over recent decades. This has
contributed to a falling measured capital-
to-output ratio in the United Kingdom,
which challenges the assumptions in some
growth accounting decompositions. To
the extent that these practices vary across
countries, it could lead UK capital stocks
to appear to be growing slower than other
countries. The EUKLEMS-INTANProd
database provides "harmonized" estimates
of capital stocks and capital services which
use the same depreciation assumptions
across countries. While there are good
reasons to think that economic deprecia-
tion rates do vary across countries (due to
compositional, behavioral, or environmen-
tal reasons), harmonized assumptions may
improve comparability.

Second, alongside normal depreciation,
some capital assets are scrapped/retired
before the end of their useful service life.
This might be especially common during
economic downturns. If this is not ade-
quately adjusted in capital stock measures,
it could lead countries with larger down-
turns to have their capital stock relatively
over-stated, which would lead TFP to
be relatively understated, following down-
turns in those economies. The United
Kingdom experienced a relatively large eco-
nomic downturn in 2008–09, so may be rel-
atively more affected by this mismeasure-
ment since then.

Intangibles. Following international
guidance, only some intangibles are treated
as produced assets in the UK National Ac-
counts. The broader set of intangibles de-
scribed in Corrado et al. (2005) and Bon-
tadini et al. (2024), among others, may

be more important in the United Kingdom
than in some other countries given the im-
portance of services to the UK economy.
Indeed, Corrado et al. (2018) find that
the United Kingdom and United States
invest relatively more in these uncapital-
ized intangibles than many major Euro-
pean economies, so their exclusion from
GDP may be more consequential to the
United Kingdom than to many other coun-
tries. Similarly, data will be treated as
a produced asset under SNA 2025, which
will increase the level of GDP by roughly
the value of the newly capitalized invest-
ment. Corrado et al. (2022) find that the
United Kingdom invests relatively more in
data assets than some other advanced Eu-
ropean economies, so the revision to United
Kingdom GDP and capital input may be
larger in the United Kingdom than else-
where. This suggests the importance of
considering measures that account for ad-
ditional intangibles to ensure fairer com-
parisons between the United Kingdom and
other countries.

The United Kingdom In A Global
Slowdown

It is beyond the scope of this UK-focused
article to review explanations for the global
productivity slowdown, which are well re-
viewed elsewhere. Instead, the United
Kingdom is considered in the context of two
of those proposed global drivers.

Environmental Factors. Many coun-
tries have attempted to reduce environmen-
tal damage over recent decades by reduc-
ing emissions of greenhouse gases, transi-
tioning toward renewable energy sources,
reducing use of materials, increasing recy-
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cling, and so forth. The United Kingdom
has been making more progress than most
countries: greenhouse gas emissions have
fallen faster in the United Kingdom than
in the United States and most major Eu-
ropean economies, especially since about
2005. A similar pattern exists for water
use.20

There are at least two potential im-
pacts on aggregate productivity. First,
growth of “traditional” (measured) out-
put and productivity will be constrained
in some industries, most notably the en-
ergy and water industries, but potentially
also the transportation, mining, manufac-
turing, and construction industries. For en-
ergy and water industries, where output is
measured (and defined, in a National Ac-
counts sense) by the volume of energy and
water transmitted, efforts to reduce usage
directly constrain industry output and so
productivity. Using data from the 2025-
vintage of EUKLEMS-INTANProd (see
Table A7 in the Appendix for details), the
United Kingdom has the fourth slowest
labour productivity growth of 19 countries
in the period 1995–2019 for the energy in-
dustry (section D), and third slowest for
the water (section E) industry. Thus, these
industries appear to be dragging on aggre-
gate UK productivity more than in other
countries.

The second potential mechanism is a
slowing in innovation more broadly. A
country likely has a relatively fixed and lim-
ited supply of scientists, innovators, and re-

searchers, and a limited supply of funding
to support those people. A country that
prioritizes environmental goals may have to
do so at the expense of innovations in other
fields. Similarly, businesses might have ca-
pacity to invest either to increase the ef-
ficiency of their operations (e.g. through
business process improvements) or to re-
duce their environmental impact (and meet
associated regulation). The latter may be
socially desirable, but goes unmeasured in
traditional economic statistics. Activity to
reduce environmental damage can also be
seen as an intertemporal trade-off—it may
reduce productivity or profitability in the
present but may be profit-maximizing in
the long run.

Agarwala and Martin (2023) propose
to add “unmeasured environmental protec-
tion output” to GDP, with an estimate that
it could account for around 5 per cent of
United Kingdom GDP—that may be larger
than in other countries. De Ridder and
Rachel (2025) construct emissions-adjusted
TFP measures for a range of countries and
find a significant increase in the adjusted
measure of TFP (TFPE) growth for the
United Kingdom. Indeed, they suggest
that the United Kingdom did not experi-
ence a TFP slowdown once the decline in
carbon dioxide emissions is accounted for.21

To the extent that the United Kingdom
is a world leader in reducing its environ-
mental footprint, this could have impli-
cations for the level and growth of mea-
sured productivity. If the United Kingdom

20 Based on data as presented by Our World in Data and AQUASTAT. See Appendix for details.

21 Agarwala and Martin (2022) make a similar adjustment for UK industries, but account for a wider range of
emissions and pollutants than just carbon dioxide. They find substantially higher labour productivity growth
with this adjustment, but still a slowdown from around 2007 onwards.
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has a lower level of environmental damage
per unit of “traditional” output than other
countries, then its level of “true” (environ-
mentally adjusted) productivity would be
most mismeasured. Thus, accounting for
environmental damage would raise the level
of UK productivity relative to other coun-
tries. Similarly, if the United Kingdom
has reduced its emissions and environmen-
tal damage faster than other countries, the
bias on measured productivity would also
be greatest. Indeed, Cárdenas Rodríguez
et al. (2023) find that the United King-
dom has the second largest positive adjust-
ment to TFP growth when accounting for
pollution abatement (behind Belgium), at
nearly 0.4 percentage points per year, com-
pared to less than 0.2 percentage points per
year for the United States and OECD av-
erage.

Services and Intangibles. Another
global trend, at least among advanced
economies, is a shift from manufacturing
to services. It is argued that this will in-
evitably lead to a slowing in productivity
growth, since the potential for productiv-
ity gains in labour-intensive services indus-
tries is lower than in capital-intensive pro-
duction industries (Baumol’s cost disease).
If so, that might apply to the United King-
dom more so than in many other advanced
economies. The manufacturing share of to-
tal value added in the United Kingdom is
around 10 per cent—well below the aver-
age of other advanced economies. By con-
trast, the share of predominantly public
services industries (public administration,
education, health and social care) is around
20 per cent of total value added in the
United Kingdom—a little above the aver-
age of other advanced economies. Given

the aging and demographic change that
has already been experienced and is ex-
pected to continue over coming decades,
this trend is only likely to continue, both
in the United Kingdom and other advanced
economies. This has consequences both for
measurement of productivity, since mea-
suring the output and productivity of ser-
vices is clearly challenging, but also for ac-
tual productivity growth.

As well as a services-oriented economy,
the United Kingdom is also an economy
for which intangible assets are especially
important. The intangible share of invest-
ment is higher in the United Kingdom than
in most other advanced economies, based
on estimates that include a broader def-
inition of intangible investment (Corrado
et al., 2022). Again, there is a measure-
ment effect and a real effect. Measur-
ing intangible assets remains difficult de-
spite considerable efforts by the research
community. National Accounts measures
which include only a subset of intangi-
bles as produced assets may understate UK
GDP and labour productivity to a greater
extent than in many other economies. In-
ternational databases which account for
additional intangible assets, such as the
EUKLEMS-INTANProd, may therefore be
especially important for the United King-
dom.

There are also important implications of
an intangible-intensive economy for “true”
productivity. Haskel and Westlake (2022)
argue that the properties of intangible as-
sets are not necessarily positive for ag-
gregate productivity, at least not without
the right institutions. Through their syn-
ergies and sunk costs, intangibles favour
winner-takes-all dynamics which can hin-
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der competition and the spread of ideas.
Intangible-intensive firms may also strug-
gle to obtain debt capital to expand, since
intangibles can rarely be used as collateral.
Studies have observed a decline in business
dynamism and an increase in productivity
dispersion, which are found to be associ-
ated with intangible-intensive firms and in-
dustries.

These issues may be more pervasive in
the United Kingdom, as an intangible-
intensive economy, than in many others.
The obvious counterargument to this line
of thinking is the United States, which is
clearly also an intangible-intensive econ-
omy but has seen a better productivity per-
formance than the United Kingdom over
recent decades, despite a slowdown in pro-
ductivity growth of broadly similar shape.
However, the United States is a unique
case in many respects (market size, domi-
nant currency, venture capital, Silicon Val-
ley), and so may not be a good compara-
tor here. Alternatively, the United States
may have more appropriate institutions (as
per Haskel and Westlake) to enable an
intangible-intensive economy to succeed.

Conclusion: Evidence Gaps For
UK Productivity

I conclude by suggesting three avenues
for measurement to enhance our under-
standing of UK productivity and its growth
slowdown.

First, measures of labour input in
the United Kingdom should be improved.
labour is arguably the most important in-
put in the production process and should
be the easiest to measure. But UK mea-
sures of hours worked are well behind the

international methodological frontier. As
described in Section 4, official UK pro-
ductivity statistics use a “direct method”
to estimate hours worked, rather than
the international best-practice “component
method.” The implications for the level
of UK productivity, especially relative to
other countries, are clearly set out in Ward
et al. (2018). Declining response rates for
the UK Labour Force Survey, to as low
as 14 per cent in 2023, have increased the
scope for non-response bias—if the large
non-responding cohort has different em-
ployment rates or hours worked than the
responding cohort, this could be biasing
the estimates. If that bias is changing over
time, this could matter for the growth of
hours worked, as well as the level. The size
of any effect is unclear, but it has the po-
tential to materially affect the recent his-
tory of measured UK productivity.

Labour composition estimates, which
typically account for changes in the age and
education composition of the workforce,
may not capture other important worker
characteristics. For instance, the role of
on-the-job training, work experience (gen-
eral, industry-specific, and firm-specific),
and age mixes within firms are all under-
studied in the United Kingdom due to lack
of suitable data.

Second, more research is needed on
the role of worker-firm interactions. The
United Kingdom lacks a linked employee-
employer dataset (LEED), which is a pow-
erful dataset of workers and firms, en-
abling rich analysis of the drivers of
firm-level productivity. Development has
been hampered by restrictions on accessing
individual-level income tax data, though
progress is (at the time of writing) be-
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ginning. Among many other things, this
would allow research into the importance
for productivity of movements of workers
across firms (spreading ideas, improving
matches) and within firms (building firm-
specific human capital).

Third, the United Kingdom does not
have current estimates of TFP constructed
in a KLEMS framework.22 Unlike GVA-
based growth accounting, KLEMS-type ac-
counting decomposes total output into the
contributions of labour, capital, and in-
termediate inputs. This is only possible
with separate estimates of the volumes of
output and intermediate inputs, which is
now available following the introduction of
double deflation in official data in 2021.
KLEMS measures relax some of the as-
sumptions imposed by GVA-based produc-
tivity measures and better attribute pro-
ductivity gains along supply chains. In
an era of changing trade relationships and
supply chain disruption (e.g. Brexit, de-
globalization), a blurring of the boundary
between capital and intermediate inputs
(e.g. cloud computing), and digital ad-
vances enabling rapid changes in produc-
tion functions (e.g. homeworking, food de-
liveries), KLEMS is the ideal framework.
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