Investment and productivity

Jonathan Haskel

@haskelecon

Imperial College Business School and MPC, Bank of England
7th World KLEMS, Manchester, October 2022 .

Views are my own.



A productivity slowdown

Output per hour
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Source: OECD
Note: Dashed lines is level of productivity consistent with pre financial crisis trend (1999-2007).



..rising estimated mark-ups...

Average global mark-up (20 country average, company data)
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https://www.imf.org/en/Publications/WP/Issues/2019/04/26/Global-Declining-Competition-46721

..with more concentration and productivity

leader/laggard gaps.

Country average 8-firm industry concentration, unweighted
and sales-weighted
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. Note: The figure shows changes in the unweighted and weighted mean concentration across country-industry
pairs. The weighted mean reweights concentration across industries within each country based on time-varying
weights given by the share of each industry in the total country-level sales. Countries included are BEL, DEU,
DNK, ESP, FIN, FRA, GBR, GRE, FRA, JPN, PRT, SWE and USA. Included 2-digit industries cover manufacturing,
construction and non-financial market services.

. Bajgar, M., C. Criscuolo and J. Timmis (2021),"Intangibles and industry concentration; Supersize
me", OECD Science, Technology and Industry Working Papers, No. 2021712, 0ECD Publishing,
Paris, https://doi.org/10.1787/ce813aa5-en.

Labour productivity leader/laggard gaps

Lumuiative change in productinty
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Note: The graph plots the evolution of productivity disEersion over time within manufacturing and market services. Unweighted
averages across two-digit industries are shown for both groups, normalized to 0 in the starting year. The time period is 2000-15.
Productivity dispersion is measured as the 90-10 difference in multifactor productivity a la Woolridge, i.e. the difference in productivit
between firms at the 90th ?ercentile of the productivity distribution in a country-industry and firms at the 10th percentile. The vertica
axes represent Io%point differences from the starting year: for instance, productivity dispersion in market services has increased by
about 0.11 in the final year, which corresponds to approximately 11% higher productivity dispersion in 2015 compared to 2000.
Eﬁl\(‘)untrie; ingléjzdoe)d are AUT, BEL, DEU, DNK, FIN, FRA, IRL, ITA, NLD, PRT. Source: Authors’ estimation based on MultiProd database
ovember

Corrado, C.,etal. (2021),"New evidence on intangibles, diffusion and productivity", OECD Science, Technology and Indus try
Working Papers, No. 2021/10,0ECD Publishing, Paris, https://doi.org/10.1787/de0378f3-en.
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..and some UK-specific issues...
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Growth in productivity gaps and concentration are
in the intangible-intensive industries...

Country average productivity dispersion, by
intangible-intensity
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* (Corrado,C.,et al. %2021), "New evidence on intangibles, diffusion and

roductivity", OECD Science, Technology and Industry Working Papers, No.
021/10,0ECD Publishing, Paris, https://doi.org/10.1787/de03781{3-en.

Country average 8-firm industry concentration, by
intangible-intensity
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No.2021/12,0ECD Publishing, Paris, https://doi.org/10.1787/ce813aa5-en.
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..rates of return are flat if you include
intangibles

Business rate of return
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Source: author’s calculations from www.euklems-intanprod-llee.luiss.it.
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'S
Some results for the UK

 Accounting for the slowdown in UK innovation and productivity with Peter
Goodridge, TPl working paper and data set

* UK non-farm market sector industry-year data (1999-2020)

* Based on ONS intangible investment and BB21 national accounts; double-deflated GVA & new
price indices
* 40 (non-farm) market sector industries

» Excluding: Agriculture (A), Real Estate (L), Public Admin & Defence, Education, Health (0-Q) and
Employment Agencies (N78)

* Growth-accounting with:
* Intangible-adjusted value-added
* Tangible capital
* National accounts intangible capital
* Additional CHS (Corrado, Hulten and Sichel, 2005) intangibles
* Labour composition


Presenter Notes
Presentation Notes
I won’t spend much time going through the model except to say that we use a standard growth-accounting framework but with intangible-adjusted value-added and with the decomposition including contributions from tangible capital, national accounts intangibles, other intangibles and labour composition. We therefore adjust value-added, GFCF and capital compensation to capitalise all intangibles in the Corrado, Hulten and Sichel framework. On the data, construction of the dataset has only been possible thanks to recent developments at ONS, who now produce estimates of intangible investment at very detailed industry level, with improved methods and new price indices. We combine these data with the latest national accounts which includes double-deflated value-added which is better for productivity analysis. All our estimates are constructed bottom-up from data for 40 market sector industries. 



https://www.productivity.ac.uk/research/accounting-for-the-slowdown-in-uk-innovation-and-productivity/

Data: intangible investment (Corrado, Hulten & Sichel,
2005)

Category _ Included in national accounts
Computerised information Software and databases

Innovative property R&D (incl. non-scientific R&D)

N

Artistic originals
Mineral Exploration

Design

X X NS

Financial product innovation

Economic competencies Firm-specific training

X X

Branding (advertising and market
research)

Organisational capital X


Presenter Notes
Presentation Notes
On assets, this table sets out the intangible assets we include, which are the full range of intangibles in the Corrado Hulten and Sichel framework, including national accounts intangibles at the top of the table, which includes software, R&D etc. as well as other uncapitalised intangibles such as design, training and organisational capital. 


Mean knowledge intenisty: knowledge capital income as a share §f out
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Presenter Notes
Presentation Notes
This chart shows how widespread intangible capital is in the UK economy. We have data for 40 industries so we need some way of grouping them. One way is to look at manufacturing and services but another way is to use some measure of intangible-intensity. Our preferred measure of intangible-intensity is the income share for intangible capital income in value-added. This chart presents mean values for that share. The red line is the median value and Knowledge-intensive industries are those above the red line. They include industries we might expect including knowledge services such as R&D, publishing, software, telecoms, finance, and architecture and engineering as well as industries in hi-tech manufacturing such as transport equipment which includes aerospace, pharma and ICT. I’ll show later that this group of industries are important in understanding the UK productivity slowdown. 


TFP is the major driver of the UK labour
productivity slowdown, some capital shallowing

1 2 3 4
Implied gap % of gap
Before (00-07)  After (07-19) (pp) explained
Aln(Q/H)ii 2.32% 0.10% 26.59 100% ‘

1 Labour reallocation -0.24% -0.04% -2.41 -9%

2 Contribution: Labour Composition 0.17% 0.24% -0.86 -3%

3 Contribution: Capital deepening 0.94% 0.17% 9.23 35% ‘
Tangibles 0.62% 0.07% 6.59 25%
Intangibles 0.33% 0.11% 2.63 10%

4 TFP 1.44% -0.28% 20.64 78% ‘

(9.23/26.59=) 35% due to slowdown in K deepening
(20.64/26.59=) 78% due to slowdown in TFP 11



TFP slowdown driven by intangible-intensive

sectors
1 2 3
sector 2000-07 2007-19 Implied gap
1 Non-farm market sector (40 inds) 1.44% -0.28% 20.64
2 Intangible-intensive (20 inds, above MS median) 1.83% 0.30% 18.37
3 Other (20 inds, below MS median) -0.38% -0.57% 2.27
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Presenter Notes
Presentation Notes
Row 1: market sector slowdown
Row 2: slowdown in intangible-intensive inds (intang share>median) entirely explains market sector slowdown
Row 3: Other inds: –ve TFP in both periods, gets worse after 2007
Row 2, column 1: same inds drove pre-crisis growth: (1.83/1.44)>100% of pre-crisis TFP



Slowdown in TFPG and LPG greaterfor more

intangible-intensive sectors

15—

Labour productivity growth speedup

-.05-

.05-

TFP growth speedup

. 2 3
mean intangible intensity 2001-07

.05-

o
|

-.05-

Cf
°C8

£ o

. 2 3
mean intangible intensity 2001-07

Left: A(ALPG)
Right: A(AINTFP)

Negative correlation for
each
— Slowdown greater in
intangible-intensive
inds

Paper confirms with
regressions and
decompositions for
numerous definitions of
knowledge-intensity



TFP growth 2007-18 minus 2000-07

02 -
e N:Adm
G_
o R:Art L¢P
o H: Tpt
-.02—
e |:HRe e M:Sci
.B:NHTPE: GEW
-04 -
e K:Fin
-.06—
I I I I
0 .05 1 15

Value addéd weight, 2000-07
Note: Dots are UK, crosses are US

Slowdown in TFP appears more
and deeper in the UK than the US

® G:Ret

oroad-based

Y-axis: A(AInTFP) (post crisis — pre
crisis)

e e X-axis: ind share in value-added
* Below red line = slowdown
e 1) Ind structure similar
e 2) UK industry slowdowns deeper
o C-Mfr and more broad-based
|
2

Source: Author’s calculations from www.euklems-intanprod-llee.luiss;it.



http://www.euklems-intanprod-llee.luiss.it/

-PG slowdown in intangible-intensive

N

dustries across countries
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R&D politically charged

i GOV.UK

Home »* Business and industry * Science and innovation * Research and development

Press release

Government announces plans for
largest ever R&D budget

The £39.8 billion R&D budget for 2022-2025 will help deliver
the government's Innovation Strategy and drive forward
ambitions as a sclence superpower.

s allocations will deliver on the government's Innovation Strategy.
including the ambition to increase total R&D investment to 2.4% of
GDP by 2027

Gross domestic R&D spend/GDP
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Presenter Notes
Presentation Notes
https://www.gov.uk/government/news/government-announces-plans-for-largest-ever-rd-budget

https://data.oecd.org/chart/6QdH

ONS have revised up business R&D estimates
to correct for under-coverage of small firms

Reference Proportion of business
Survey .
year conducting R&D
Investment in Intangible Assets 2008 8.0%
survey
Investment in Intangible Assets 2010 5.9%
survey (wave two)
UK Innovation Survey 2021 2018-2020 Internal R&D -16.0%
Total business population Acquisition of external R&D -
(2 .?IT‘I) 5.3%
UK Innovation Survey 2019 2016-2018 Internal R&D -14.5%
Acquisition of external R&D -
- 4.5%
BERD population
(40k) — 1 5 % UK Innovation Survey 2017 2014-2016 Internal R&D -17.7%
' Acquisition of external R&D -
BERD 4
5.8%
sample
(4k) Notes: All surveys listed cover only firms with 10 or more employees.

17



R&D tax credits feature of UK

Business R&D share of GDP, UK, new and previous estimates

Previous New ====- Backcast
2013
2.5% 2002 R&D Expenditure Credit

Large company (RDEC)scheme introduced

2000 -

Py R&D tax credit  [replaceslarge company scheme]
2.0% SME R'g_‘D introduced

tax credit \ &

1.5% introduced
. 7]

)
- -
—

1.0%
0.5%

0.0%
1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020

Source: ONS, author's calculations. Notes: "Previous” shows the share of BERD in GDP on a Blue Book 2021 basis (i.e. currently published).
"New" are revised BERD estimates published by ONS on 29 Sept 2022, divided by GDP on BB22 basis, with adjustment to GDP for the higher
level of R&D "Backcast" assumes data up to 1999 are correct, and deviation starts in 2000 to coincide with introduction of SME R&D tax
credits. Growth rates from the original series are preserved, but uplifted to hit new estimates in 2014.

Source: Josh Martin, (2022) Wonkhe blog: “We just met the government’s R&D spending target... or did we?”
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https://wonkhe.com/blogs/we-just-met-the-governments-rd-spending-target-or-did-we/?utm_content=buffer4a830&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer

What are the effects on UK productivity

growth?

* PIM => AK/K=(I/K)- 6
* So more | than we thought raises AK/K

e But: there might have been more K
 TFP

* More lraises Y

* More | changes rate of return, so might
change contribution

* Exercise: reprofile UK R&D and work
through EUKLEMS & INTANProd
database (https://euklems-intanprod-
llee.luiss.it/)

Share of business sector R&D in GVA
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Source: Author’s calculations from www.euklems—intanprod—llee.luisslifg.



https://euklems-intanprod-llee.luiss.it/
http://www.euklems-intanprod-llee.luiss.it/

But there is an additional complication...

* International R&D deflators

20



UK Rate of return rises slightly

Rate of return, business sector
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UK R&D capital growth, contribution, TFP

EU9S
UK
UK (revised invest)

UK (revised invest, deflator)

2.52%
0.47%
0.52%

4.35%

Growth in K (R&D) Contribution of gk(R&D) TFP growth
0.08% 0.26%
0.01% 0.76%
0.02% 0.77%
0.09% 0.62%

Source: Author’s calculations from www.euklems-intanprod-llee.luiss;i.
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The pandemic

Ranking Year Growth (%)

1st 1706 -15
2nd 1709 -13
3rd 1921 -10
4th 2020 -10
5th 1710 -9

1. The Hiftory of the Great Froft in the laft Win- [
ter 1708 and 1705, By the Reverend Mr..
W. Derham, Keétor of Upminiter, £ R, S.

Philosophical
Transactions of
the Royal
Society, 1709

Real GDP(a), log scale

near aur, Uy stais

1918 Flu Pandemic:
1920s, return to
Gold Standard

Financial
Crisis

1900 1904 1908 1912 1916 1920 1924 1928 1932 1936 1940 1944

1948 1952 1956 1960 1964

7

COvID19

1968 1972 1976 1980 1984

1988 1992 1996 2000 2004 2008 2012 2016 2020

15

14.5

14

135

13

12.5

12

Sources: “A millennium of macroeconomic data for the
UK”, Bank of England and update. Author calculations.



Presenter Notes
Presentation Notes
https://royalsocietypublishing.org/doi/10.1098/rstl.1708.0073

Frost fairs in the 1680s.

https://www.bankofengland.co.uk/-/media/boe/files/statistics/research-datasets/a-millennium-of-macroeconomic-data-for-the-uk.xlsx?la=en&hash=73ABBFB603A709FEEB1FD349B1C61F11527F1DE4

Productivity growth rise and fall over
pandemic was restructuring

* Lab prod back to pre-pandemic levels, GVA has recovered, hours
are down: V/H, 2019=100, V/H, 2022Q2=101.8

Percentage change from the 2019 average, output per hour worked,

Figure 2: Output per hour worked increased by 0.3% on the : - e o :
between-industry reallocation, within-industry productivity growth,

guarter, reflecting low gross value added (GVA) growth and a Quarter 1 (Jan to Mar) 2019 to Quarter 2 (Apr to Jun) 2022

decrease in the number of hours worked

Gross value added, hours worked, output per hour worked, UK, index 2019

=100, Quarter 1 {(Jan to Mar) 2012 to Quarter 2 (Apr to Jun) 2022

Source: Office for National Statistics (ONS), released 7 October 2022, ONS website, itftistical
bulletin, Productivity overview, UK: April to June 2022



https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/labourproductivity/articles/ukproductivityintroduction/2022-10-07

What is happening to software investment
since the pandemic?
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Software investment, constant prices, index Q1 2018 =100

Q1-2018 Q1-2019 Q1-2020 Q1-2021 Q1-2022

Source: OECD, Martin (forthcoming).
Notes: Australia and the US are the only countries that report quarterly software investment on OECD website.

Pandemic led to large
changes in business
practices

» Likely spurred
investment in software

US shows acceleration in
software investment, but UK
shows stagnation

UK estimates use an annual
data source, updated with a

lag
» Miss rapid growth?

25



New quarterly estimates of own-account software
investment suggest more rapid growth during
nandemic

Own-account software investment, current prices, £ million, quarterly, not seasonally
adjusted, ONS official estimates [ASHE-based] and Martin (forthcoming) [LFS-based]
14000

12000
10000
8000
6000
4000
2000

0
2002 Q1 2005 Q1 2008 Q1 2011 Q1 2014 Q1 2017 Q1 2020 Q1

—This paper (LFS, SOC2000)—This paper (LFS, SOC2010)
—This paper (LFS, SOC2020)—ONS (ASHE)
Source: Martin (forthcoming). 26



Intangibles recovered, but tangible
investment still low...

Market sector investment, intangibles and tangibles, constant prices, index 2018 = 100

130
National Accounts
120 intangibles (adjusted)
110
Non-Nat Accs intangibles
100 . National Accounts intangibles
"""""""""""" (published BB21)
90 :
Tangibles (BB21)
80
70
60

2018 2019 Q2 2019 Q4 2020 Q2 2020 Q4 2021 Q2 2021 Q4

Source: Martin (forthcoming) — ONS estimates for 2018 extended using quarterly indicators, by industry, aggregated.
Notes: “National accounts intangibles” adjust own-account software and R&D. All estimates for the “market sector”.



New quarterly estimates of intangible investment
for the UK

Market sector intangible investment, constant prices, index 2018 = 100

140
Computerised
130 information
National Accounts
120 intangibles (adjusted)
110 ol intangibles/ Non-Nat Accs intangibles
~ Economic competencies
100 i
Innovative property
90
80

2018 2019 Q2 2019 Q4 2020 Q2 2020 Q4 2021 Q2 2021 Q4

Source: Martin (forthcoming) — ONS estimates for 2018 extended using quarterly indicators, by industry, aggregated.
Notes: “National accounts intangibles” adjust own-account software and R&D. All estimates for the “market sector”.



The next challenge... inactivity

Chart 2: The UK has seen a large rise in economic inactivity since 2019

Change in inactivity rate (15-64 years) between 2019 and 2022 Q1, selected countries,
percentage points

OECD median

France

EU

Germany

Source: OECD, author's calculations

MNotes: UK inactivity rates published by ONS typically use the age band 16-64, but 15-64 are used here for international
consistency. “OECD median” is the median change in inactivity across 38 OECD countries.
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This raises a puzzle...

* Why hasn’t working from home
enabled more activity?

P
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Remote working has been life-changing for
disabled people, don't take it away now

Frances Ryan

In the rush to go ‘back to normal’, must we sacrifice all the gains
that have been made on disability inclusion?
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More intangible-intensive sectors in the UK
work more from home...

80 -
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https://www.nber.org/system/files/working_papers/w29431/w29431.pdf

...but these are not the sectors that the long-term

S I C k WO rk I n Ratio of long-term sick to non-sick employment share, by SIC2007 industry, UK, 2019
Households as employers (T) —
Admin services (N) mh—

Health and social care (Q)

ICT services (J)

|
I
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|
|
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Source: Haskel and Martin (forthcoming)



Summary

* UK ongoing poor productivity record
* Investment fell after Brexit
* TFPG falls highest in

* intangible-intensive industries and
* manufacturing

* Ongoing measurement issues around software and R&D

* Inactivity: change to working from home mostly in the intangible-
intensive industries
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