The
University
&> U
e Sheffield.

This is a repository copy of The UK productivity puzzle: a survey of the literature and
expert views.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/215092/

Version: Accepted Version

Article:

Williams, S., Glass, A.J. orcid.org/0000-0002-5984-7666, Matos, M. et al. (2 more authors)
(2025) The UK productivity puzzle: a survey of the literature and expert views.
International Journal of the Economics of Business, 32 (1). pp. 31-65. ISSN 1357-1516

https://doi.org/10.1080/13571516.2024.2367818

© 2024 The Authors. Except as otherwise noted, this author-accepted version of a journal
article published in International Journal of the Economics of Business is made available
via the University of Sheffield Research Publications and Copyright Policy under the terms
of the Creative Commons Attribution 4.0 International License (CC-BY 4.0), which permits
unrestricted use, distribution and reproduction in any medium, provided the original work is
properly cited. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose -
university consortium eprinis@whiterose.ac.uk
/,:-‘ Uriversities of Leecs: Shetfiekd & York https://eprints.whiterose.ac.uk/




The UK productivity puzzle: A survey of the literature

and expert views
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Abstract

Since 2008, the UK's productivity has stagnated, leading to the widely debated 'productivity puzzle'.
Understanding this phenomenon and its drivers is crucial for managers and policymakers. This article
summarises theoretical and empirical literature on the determinants of productivity in general terms,
as well as their relevance to the UK's productivity performance. It also discusses to what extent the
findings from a survey of leading UK academic experts on productivity provide support for the existing
theoretical and empirical evidence on this topic, and help identify and validate the most important
factors explaining the UK’s productivity slowdown since 2008. The combination of our literature review
and survey findings suggests that key determinants of the UK’s productivity slowdown include:
insufficient investment; insufficient quality of infrastructure; limitations in human capital stock; and

management quality issues.
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1. Introduction

Since the 2008 financial crisis, UK productivity has flatlined in both levels and growth rates (Haldane,
2018), as can be seen in figure 1. The graph shows a general increase in productivity, with the growth
rate flattening post-2007. There are three dips in the productivity growth rate shown on the graph: a
more gradual decline in growth from 1988 to 1992 (due to the early 1990s recession related to the US
savings and loan crisis, and the UK’s membership of the Exchange Rate Mechanism); and two much
sharper dips between 2007 and 2009 (due to the global financial crisis), and 2019 to 2020 (due to the
Covid-19 pandemic). According to ONS data, from 1970 to 2007 UK average annual multifactor
productivity (MFP) growth was 1.3% (pre-2008), while from 2008 to 2021 (post-2007) it has been just
0.1%.! This slowdown in productivity growth has been well-documented across many countries in the
Western world, but the UK stands out in terms of the persistence of low-to-stagnant productivity
(Aznar et al., 2015; Harris & Moffat, 2017; Haldane, 2018; Riley et al., 2018; Schneider, 2018;
Goodridge et al., 2018; Crafts & Mills, 2020; The UK Productivity Commission, 2022). Several
theoretical and empirical studies have investigated the issue and identify a wide range of possible
factors that may contribute to the observed slowdown. However, there is no consensus on why UK
productivity growth has flatlined post-2007, which has led to it being described as a puzzle.?

Itis likely that a range of reasons contribute to the UK’s productivity puzzle. A broad overview
of the phenomenon can be found in Haldane (2018); Mason et al. (2018); Riley et al. (2018); Zymek &
Jones (2020); Van Ark & Venables (2020); and Goldin et al. (2021). While there is no consensus on the
key reasons contributing to the UK’s productivity puzzle, the productivity slowdown is observed across
most sectors of the UK economy (as well as most regions in the UK) as documented in various studies
(Bughin et al., 2018; Riley et al., 2018; Goldin et al., 2021). This suggests that the causal factors may

primarily be economy-wide, rather than industry-or region-specific.
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Figure 1: Annual UK multifactor productivity index (2019=100), 1980 - 2021.
Notes: ONS MFP dataset ID: MFPO1, 7 April 2022 release

It is challenging to identify from the existing literature and research the factors most likely
contributing to the productivity growth decline in the UK. This is because: (i) it is a vast subject, with a
large number of relevant publications; (ii) theoretical literature, by definition, can only provide the
intuition as to why certain factors may affect productivity, but does not provide direct evidence that
they have; and (iii) while empirical studies may provide better evidence on the relationship between
possible factors and productivity growth, not every study considers the same scope of causal factors,

thus a meta-analysis of the empirical evidence would suffer from selection bias.

Therefore, to make best use of the existing literature and evidence to identify the most likely
factors driving the UK’s productivity slowdown post-2007, in this paper, we present a review of the
literature, alongside a survey of 26 leading UK academic experts on productivity.® We have used this

survey to provide a view on which of the possible factors identified in the literature are likely to be the



most important ones in explaining the UK’s productivity puzzle. This is because: (i) undertaking a
literature review provides us with a comprehensive understanding of, and allows us to identify, the
possible factors driving productivity performance; (ii) undertaking a survey of leading UK academic
experts helps us identify and validate which of the possible factors are most relevant to the UK
productivity slowdown; and (iii) combining the literature review with our survey of leading UK
academic experts provides a more focused perspective on the UK productivity slowdown and the
factors most likely to contribute to it. Whilst existing papers, such as Naoum (2016), have used expert
surveys to determine factors driving productivity growth in specific sectors, our paper adopts a new
approach by surveying: (i) expert views on UK-wide productivity; and (ii) asking experts to estimate

the magnitude of productivity growth.

Our review of the existing literature identifies a range of factors contributing to productivity
growth in general. For example, various studies (Schmookler, 1954; Griliches, 1963, 1964; De Long &
Summers, 1991; Lichtenberg, 1992) identify private investment as a key determinant of productivity
growth, while others (Guellec & van Pottelsberghe De La Potterie, 2002; Coccia, 2010) also find public
investment to be important. Duggal et al. (1999) identify quality of infrastructure as a key factor, and
Abowd et al. (2005) identify human capital as an important factor. Recent evidence from Bloom et al.
(2016, 2019) highlights the importance of firm-level management quality, showing that it accounts for
a substantial proportion of productivity variation both across countries and between (or within) firms.
Other studies (Disney et al., 2003; Barnett et al., 2014a; Dai et al., 2022) consider the role of the
allocation of capital and labour resources in determining productivity growth, while others such as
Melitz (2003) and Syverson (2011) consider the impact of openness to trade. Finally, others consider
the importance of government policy (Rizov et al., 2016; Aghion & Schankerman, 2004; Buccirossi et
al., 2009), while some also investigate the effect of the ownership structure of firms (Dunning, 1977,
1980, 1988; Arnold et al., 2008; Beltran, 2019; Benfratello & Sembenelli, 2006; Takii, 2004; Ullah et al.,

2014).



To help us identify and validate which of the above potential factors are most likely to have
contributed to the UK’s productivity slowdown in practice, we have surveyed leading UK academic
experts in the subject matter. Table 1 shows the number of experts that thought each factor

contributed towards the UK’s aggregate MFP growth slowdown, and their view on its importance.*

We find that most experts agree that the following factors are important.

e Private and publicinvestment. Experts select this factor most frequently, because they believe
it also influences other factors. They think poor investment affects the UK'’s infrastructure
quality; its uptake and utilisation of technological change; and is symptomatic of poor
confidence in the UK economy.

e Quality of infrastructure. While experts note this factor’s relationship to investment, they
think the UK’s deteriorating infrastructure results in resources (particularly labour) being
utilised upon tasks that could have been completed more efficiently, if infrastructure was
better.

e Human capital stock. Experts believe that the skills shortage and changing demographics of
the labour force have contributed to declining MFP growth.

e Firm management quality. Experts agree that the quality of firm management has led to an
ineffective use of labour and capital stocks. They consider that poor management training

leads to an unmotivated and under-utilised workforce.

The innovation of this study is that, by combining the literature review with the survey of
leading UK academic experts, we provide a more focused perspective on the UK’s productivity
performance. This is because it allows us to validate findings on the key determining factors of the
productivity slowdown from the theoretical and empirical literature with the practical experiences
and opinions of experts. This provides a robust foundation for understanding and addressing

productivity issues in the UK.



Table 1: Factors driving lower UK MFP growth post-2007

Ranked Ranked Ranked Ranked Ranked fifth  Total Total
most second third most fourth most  most mentions as mentions as
important most important important important one of the a factor
factor by important factor by factor by factor by five most explaining
expert factor by expert expert expert important UK MFP
expert factors growth
Private investment 11 1 4 0 1 17 17
Quality of infrastructure 1 5 2 6 1 15 17
Public investment 1 6 2 3 2 14 15
Human capital stock 4 2 2 1 2 11 14
Firm management quality 2 4 2 1 2 11 13
Capital allocation across 2 3 1 1 2 9 9
industries
Openness to trade 0 1 1 4 1 7 7
Labour allocation across 3 0 2 1 0 6 8
industries
Regulatory and 0 2 2 0] 0] 4 4
competition policy
Other factors 0 1 2 0 0 3 3
Government fiscal policy 1 0 0 1 0 2 3
Mix of firm ownership 0 0 2 0 0 2 3
structures
Government monetary 0 0 0 0 0 0 0
policy

Source: Economic Insight survey of academic experts, N=26.



The remainder of this paper is structured as follows. For each factor explaining the UK’s
productivity puzzle, we review and set out: (i) the theoretical and empirical evidence from the
literature; (ii) direct links identified in the literature specifically relating to the UK productivity puzzle;
and (iii) insights from our survey of leading academic experts. We do this for each of the following
factors, following the order of importance as determined by our survey results: investment (private
and public), infrastructure, human capital stock, management quality, allocation of resources (capital
and labour), openness to trade, government policy (including both fiscal and monetary policy, and
regulation and competition policy), and ownership structures of firms. This is then followed by the
concluding section. In the attached (online) supplement to this review, we provide details of our survey

methodology, including the survey design and choice of experts.

2. Investment (private and public)

Investment is a factor that has long been associated with productivity growth. Economists have linked
greater R&D investment with improved productivity growth as far back as the 1950s and 1960s
(Schmookler, 1954; Griliches, 1963, 1964; Griliches & Jorgenson, 1966; Jorgenson & Griliches, 1967;
Griffith & Simpson, 1998). More recent literature still considers investment to be an important
determinant of productivity. For example, Syverson (2011) highlights the large body of research
evidencing this. Existing research covers: (i) the effect of private investment on productivity growth at
both the economy-wide, industry- and firm-level; and (ii) the influence of public investment on
aggregate productivity growth. We cover each of these topics in turn below, before discussing the
research on investment in the context of the UK’s productivity puzzle and any insights gained from our

survey of leading academic experts.

2.1 Extent of private investment
There is clear empirical evidence demonstrating that increased private investment can improve
productivity growth at an economy-wide level. For example, De Long & Summers (1991) find a

significant, positive relationship between national rates of machinery and equipment investment, and



productivity growth using cross-country data. They also note that investment in equipment has the
highest explanatory power for national productivity growth out of all investment components.
Lichtenberg (1992) finds similar results for private R&D investment, using cross-country data to show
that greater private investment in R&D can lead to higher productivity growth. This result is consistent
with later research across OECD countries by Guellec & van Pottelsberghe De La Potterie (2002) and
Griffith et al. (2004). Lower IT investment in the EU has also been shown to largely explain the relatively

slow productivity growth of the EU compared to the USA from 1995-2006 (Van Ark et al., 2008).

There is also evidence that investment and R&D are linked with productivity growth at the
industry level. Research shows that certain industry characteristics are associated with higher
investment, and thus productivity growth. One such characteristic is technical opportunities, which is
understood to be the ease of achievement of innovation and technical improvements within an
industry (Nelson & Wolff, 2004). The degree of technical opportunity varies between industries, as it
is an intrinsic characteristic of an industry, where certain industries (such as those related to the fields
of pharmaceuticals and computers) naturally have more scope for technological improvement than
others (Nelson & Wolff, 1997). Industries with a larger scope to utilise technology are shown to
experience higher productivity growth, as they can continually benefit from R&D investment and

improvements in technology over time (Nelson & Wolff, 1997).

There are also several studies demonstrating that increased investment leads to higher
productivity at the firm-level. For example, Lichtenberg & Siegel (1991) show that R&D investment has
positive returns to firm-level productivity using a panel study of over 2,000 US firms. Similarly, Hall &
Mairesse (1995) find that R&D expenditure is important in predicting the productivity growth of firms
in their study of 350 French manufacturing companies. Consistent with this, Aw et al. (2008) show that
Taiwanese electronics firms that select into exporting tend to already be more productive than their
domestic counterparts, but where the export decision is often accompanied by large R&D investments.

These investments further raise exporters’ productivity, in turn reinforcing this circularity between



R&D, trade, and productivity. Further evidence for the link between investment and productivity is
found by Doraszelski & Jaumandreu (2009) who show that the R&D expenditures of Spanish firms
explain significant amounts of productivity growth, and Hallm et al. (2013) who find that R&D and ICT
investment are both strongly associated with innovation and productivity in their study of Italian firms.
They also show that R&D is more important for innovation, and ICT investment is more important for
productivity growth. Data from publicly traded US firms also supports the association between greater

investment and greater productivity growth (imrohoroglu & Tiizel, 2014).

The incentives for firms to invest in R&D and thus improve productivity can be linked back to
appropriability, which is the extent to which the innovating firm itself benefits from the new knowledge
it creates (Ngai & Samaniego, 2011). The link between appropriability and R&D intensity (and thus
productivity) is evidenced by several studies, including Cohen & Levinthal (1990); Klevorick et al.
(1995); and Nelson & Wolff (1997). Cohen & Levinthal (1990) use cross-sectional survey data on
technological opportunity and appropriability conditions in the American manufacturing industry to
test the extent to which a firm’s R&D spending is determined by technological opportunity,
appropriability, and/or demand conditions. Their results support the importance of appropriability in
encouraging R&D spending, and by corollary, increasing productivity. Using data from the Yale Survey
on Industrial Research and Development, Klevorick et al. (1995) find that technological change varies
across industries, and that industries vary in the amounts they invest in R&D. They note that, usually,
firms in industries with rapid productivity growth tend to engage intensively in R&D. In particular, they
explore the effects of appropriability conditions on R&D and find that stronger appropriability
increases the probability to engage in R&D, whereas weaker appropriability does the opposite. Nelson
& Wolff (1997) provide both theoretical and empirical evidence in relation to the relationship between
appropriability and R&D intensity. Theoretically, they point to the longstanding awareness of major
differences in rates of technical progress across industries (Terleckyj, 1960). Empirically, also using data
from the Yale Survey on Industrial Research and Development, they find that both technological

opportunity and appropriability positively affect industry R&D intensity.



2.2 Extent of public investment

Findings from the literature on the relationship between public investment and productivity growth
are more varied, with some authors pointing to a potential crowding out effect on private investment,
where it could harm future productivity growth if undertaken by relatively inefficient public enterprises
in sectors with high rates of effective protection (Lustig, 2000; Ramirez, 1998a). In line with this, an
empirical study by Lichtenberg (1992) finds that the effect of public R&D investment on productivity
was insignificantly different from zero across most models he employed, with one model even showing
a negative effect. Although he does caution that these results may be the consequence of problems

with the data.

There are also several studies that find a positive relationship between public investment and
productivity growth. Barro (1989) identifies that public investment is positively correlated with
productivity growth but suggests this is due to reverse causation (where low productivity growth
causes low public investment, rather than the other way around). However, Aschauer (1989a) offers
evidence against this reverse causation hypothesis. He points out that the public capital stock
measures used by Barro (1989) are, by the author’s own admission, subject to large measurement
errors. Then, using more robust data, Aschauer (1989a) shows that public investment is a key
determinant of productivity growth across the G7 industrial economies. A number of subsequent
empirical studies have found similar evidence that public investment increases productivity growth.
For example, Ramirez (1998a; 1998b) shows that public, as well as private, investment had significant
positive effects on the rate of productivity growth in his studies of Mexico and Chile. Guellec & van
Pottelsberghe De La Potterie (2002) also find that public R&D expenditure generates productivity
growth, and that the effect is larger in countries where the share of public research conducted in
universities (relative to government laboratories) is higher; the share of public R&D funding going to
defence is lower; and the level of business R&D is more intense (i.e. proportion of business R&D to
business GDP is higher). Coccia (2010) similarly determines that both public and private investment in
R&D are important for productivity growth. He highlights that these investments can be

10



complementary but notes that private investment must be higher than public investment to be a

determinant of productivity growth of countries.

2.3 Investment and the UK’s productivity puzzle

Underinvestment is considered a key factor in explaining the slowdown in productivity growth in the
Western world more generally, and not just the UK (e.g., Furman, 2015; Herzog-Stein & Horn, 2018).
Notwithstanding this, it is one of the factors that has been most strongly linked to the UK’s poor
productivity growth post-2007 in the literature (Besley et al., 2013; Goodridge et al., 2013; Pryce, 2015;
Jones, 2016; Chadha, 2017a; Mason et al., 2018; Bughin, et al., 2018; Van Ark & Venables, 2020). This
view is supported by facts such as the UK being in the lowest third of OECD countries for the proportion
of output going to R&D spending (Mason et al., 2018; Van Ark & Venables, 2020), lagging significantly
behind other countries such as the US, France and South Korea (Pryce, 2015).° Indeed, Goldin et al.
(2021) point to the pattern of falling public investment (as a share of GDP) seen across most OECD
countries since the financial crisis as a likely contributor to the problem. As a result, increasing private
and public investment is widely proposed as one of the key steps in solving the productivity puzzle
(Jones, 2016; Herzog-Stein & Horn, 2018, Chadha, 2017a; The UK Productivity Commission, 2022).
However, Chadha (2017a) notes that it must be investment that firms would choose as part of their

production set.

The volume of research highlighting the significance of investment, is reflected in the results
of our survey, which, as set out in the introduction, suggest that investment (particularly private
investment) is the most important factor in explaining the UK’s productivity slowdown. Specifically, 17
(15) experts (out of 26 surveyed) believe private (public) investment is a factor behind the UK’s lower
level of productivity growth, post-2007. Of these experts, 17 (14) consider that private (public)
investment is one of the five most important factors and, notably, 11 believe private investment is the
single most important factor. The consensus between the experts on the importance of investment is

largely because they believe it also influences other factors. In particular, they think poor investment

11



affects the UK’s infrastructure quality; its uptake and utilisation of technological change; and is
symptomatic of poor confidence in the UK economy. Experts note a lack of public investment in the
UK, particularly in infrastructure, which worsened since austerity and adversely affected other drivers
of productivity (private investment, capital, and labour stocks). They also note that it has not been
targeted at the right sectors. Most experts think that the UK suffers from underinvestment, except for
one who notes that the UK has overinvested in the financial industry. One expert notes the following:
“This is an area where the UK is lagging behind peer countries, who have been investing higher
percentages of GDP. Private capital increases would reflect confidence in demand and embody
technological progress.” While another expert believes that the “[/Jack of investment, especially in
SMEs, is a long-standing problem in key sectors in the UK.” Similarly, another expert suggests that
investment is “much too low — [because of a] combination of short term thinking, labour market
policies that encourage low productivity and just terrible inconsistency in policy rendering the U.K.
almost uninvestable.” The experts also believe that investment is a key driver of productivity growth
at the regional and sectoral levels in the UK, with one expert suggesting that “[iln general, the
industries with the biggest negative swings [in productivity growth] are also the ones that require
significant capital and infrastructure investment (e.g. utilities, healthcare) but the investment simply
has not happened at the scale ultimately required, with significant knock on effects for other industries

dependent on these ones as a foundation of their own productivity.”

3. Infrastructure

There is a large body of literature researching the association between infrastructure and productivity
growth. Theoretical models have been developed, which show higher quality infrastructure can lead
to increased productivity growth, such as Findlay & Wilson (1987); and Clarida & Findlay (1992). More
recent theoretical research is consistent with this. For example, Agénor (2010) demonstrates
conceptually that increases in the share of spending on infrastructure can lead to a higher productivity

equilibrium. Empirical research has also been conducted into the link between infrastructure and

12



productivity growth, with contrasting results. One of the first studies on this matter, Aschauer (1989b),
identifies a decline in infrastructure investment as an important factor underlying the 1970s and 1980s
productivity slowdown in the US, and emphasises the importance of infrastructure’s relationship to
productivity. However, the results of this study have been widely debated, due to its modelling
approach and specification (Deng, 2013). The problems raised generally relate to difficulties
encountered when estimating production functions using macro-economic time series methods, such
as spurious correlation and missing variables (Deng, 2013). Subsequent studies designed to rectify
these issues have provided mixed results, with some supporting the original conclusions including
Aschauer (1990); Munnell (1990); Berndt & Hansson (1992); Nadiri & Mamuneas (1994); Morrison &
Schwartz (1996); and Duggal et al. (1999), while others have found contrasting evidence that
infrastructure had a negligible effect, including Holtz-Eakin (1994); Hulten & Schwab (1984, 1991); and

Garcia-Mila & McGuire (1992).

Following these studies, research has been conducted for other countries and time periods,
which generally show that infrastructure has a positive influence on productivity. One such paper,
Yeaple & Golub (2007), studies 18 developed and developing countries and controls for the
endogeneity of infrastructure provision (relating to the idea that more productive countries can afford
higher quality infrastructure) using a three-stage least-squares estimation strategy. It finds that, even
once controlling for the endogeneity of infrastructure provision and unobserved heterogeneity across
countries, infrastructure still has a statistically significant, positive effect on productivity. Other recent
cross-country empirical studies by Sotelsek & Laborda (2019) and Arif et al. (2021) find similar results

that show infrastructure has a positive effect on productivity.

Infrastructure quality has also been highlighted in the context of the UK’s productivity puzzle.
Many papers identify the poor state of the country’s infrastructure as a key factor in explaining the
flatlining of productivity growth post-2007 (Chadha et al., 2021; Van Ark & Venables, 2020; Haldane,

2018; Besley et al., 2013; The UK Productivity Commission, 2022). Proponents of this idea especially
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point to the inadequacy of the country’s transport system for the growing demands placed on it
(Chadha et al., 2021), and the fact that the UK is in the lowest third of OECD countries in terms of the
proportion of output going to hard and soft infrastructure investment (Mason et al., 2018; Van Ark &
Venables, 2020). Arbabi et al. (2020) also show that the English and Welsh urban infrastructure

networks allow less adaquate mobility, relative to their Dutch and German equivalents.

As discussed previously, the experts responding to our survey largely believe the quality of
infrastructure in the UK is one of the key factors explaining the UK'’s slow productivity growth, post-
2007. Specifically, 17 (out of 26) experts believe the quality of infrastructure in the UK is a factor behind
the slowdown, and 15 of these 17 experts also consider that it is one of the top five most important
factors. While experts note this factor’s relationship to investment, they think that the UK’s
deteriorating infrastructure results in resources (particularly labour) being utilised upon tasks that
could have been completed more efficiently, if infrastructure was better. Experts agree that the UK’s
infrastructure is in a poor state. For example, one identifies the following limitations: “[h]ousing
shortage, ageing transport networks, connectivity limitations”; whereas another expert considers that
“[tlhe lack of world class infrastructure is such that many working hours are spent by employees and
managers alike engaged in energy sapping journeys that all-too frequently leave them exhausted, on
a cumulative basis, with a mix of early starts and large chunks of the working week taken out with
significant delays”. Several of the experts also argue that differences in the quality of infrastructure is
a key factor explaining variations in regional productivity performance, with one expert noting that

“non-London regions have poorer infrastructure and inherited (locked-in) spatial disadvantages.”

4, Human capital stock

The OECD defines human capital as “the stock of knowledge, skills and other personal characteristics
embodied in people that helps them to be productive” (OECD, n.d.), which includes both formal
education, as well as informal and on-the-job learning. The importance of education and skills as

drivers of economic growth and productivity date back to Solow’s growth model (1957). Education and
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skills raise productivity through both direct and indirect mechanisms. They directly expand an
individual’s capabilities to accomplish more difficult tasks and address more complex problems, and
they indirectly facilitate technological diffusion and innovation (Aznar et al., 2015). For example, with
regards to the former, direct effects, empirically, a positive relationship between labour productivity
and level of education is expected (Schultz, 1962). This positive relationship arises both by raising total
factor productivity (TFP) and by fostering physical capital accumulation. Thus, with regards to the latter,
indirect effects, Acemoglu (1996) finds that where the workforce’s education and skills levels are
raised, firms are more willing to invest in physical capital. Lucas (1990) argues that capital inflow in
poor countries is restricted due to lower human capital stocks, while Barro (1991) explores whether
upskilling leads to higher rates of investment, both in human and in physical capital, where human

capital has positive spillover effects (as in Lucas, 1988).

There is also a wide body of empirical evidence linking improvements in human capital
(through increased education or experience) to greater productivity, including Abowd et al. (2005);
Abowd & Kramarz (2005); Fox & Smeets (2011); limakunnas et al. (2004); and Syverson (2011). For
example, lImakunnas et al. (2004) use Finnish matched worker-plant data, which shows productivity
increases with both a worker’s education and age. On the other hand, Fox & Smeets (2011) use Danish
matched employee-employer data to understand the impacts of education, gender, experience, and
tenure on productivity. While these factors affecting human capital have significant coefficients, they

find that their contribution to overall productivity is more limited.

Relatedly, McGowan & Andrews (2015) and Zira (2016) find a negative relationship between
underskilling and firm-level productivity. Similar results are obtained for underqualification, using
linked employer-employee panel data (Kampelmann & Rycx, 2012; Grunau, 2016). Using UK data,

Gardiner et al. (2020) find that, as human capital rises, capital stock per worker has less of an impact.

Other studies have shown that human capital is also associated with productivity growth at the

regional level. For example, Zymek & Jones (2020) show that more productive regions in the UK, such

15



as London and the South East, usually have a healthier and better educated workforce. Sunley et al.
(2020) identify skills as an important driver of faster employment growth, in particular highlighting the
relationship between the growth of more skilled occupations and total employment. They consider
that this provides support to the recursive relationship between skilled labour accumulations and city

economic growth (Storper & Scott, 2009).

In the context of the UK’s productivity puzzle, there are mixed views on whether the quality of
human capital is a key factor. Although the UK appears to be close to the OECD average in terms of
childhood education; primary and secondary schooling; and higher education, there are clear and large
disparities between socio-economic groups (Van Ark, 2021). There is also a long tail of poor performing
schools and pupils relative to comparator countries (Besley et al., 2013). Van Ark (2021) notes that
underperformance for a high proportion of the population, even at the level of early childhood and
primary education, can damage the future productivity performance of those individuals and the
businesses they work for later in life. This skills problem also appears to have been compounded by
the UK'’s widely known underperformance in both further education and adult skills (Van Ark, 2021).
Indeed, Aznar et al. (2015) and Van Ark & Venables (2020) also point out that, although the UK labour
market is strong in high-end skills, it is weak in vocational skills and has a comparatively low level of
base skills, such as numeracy and literacy. They believe this is symptomatic of the UK education system
placing greater value on academic attainment compared to vocational skills, relative to comparator
countries like France or Germany. Chadha (2017b) similarly points to labour quality as a factor behind
the UK’s productivity slowdown, identifying that labour quality has shown no improvement since the
middle of 2012. Human capital was also highlighted by multiple respondents in the call for evidence
by The UK Productivity Commission (2022), with many pointing to a lack of basic skills consistent with
the evidence above. However, Goldin et al. (2021) suggest that the supply of skills is not a significant
explanation of the productivity growth slowdown. They find that, empirically, it cannot explain a
significant proportion of the slowdown, and note that their study shows that labour composition
actually improved during the period they reviewed. Similarly, Goodridge et al. (2018) argue that human
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capital cannot explain the puzzle, providing evidence that upskilling has actually gained in pace post-

2007.

In line with most of the literature set out above, our survey of experts suggests that human
capital stock is an important factor in explaining the UK’s lower level of productivity growth, post-2007.
Specifically, 14 (out of 26) experts think that human capital stock has contributed and 11 of these 14
experts consider it to be one of the five most important factors. These experts believe that skills
shortages and changing demographics of the labour force have contributed to declining MFP growth.
For example, one expert suggests that “[w]e have dysfunctional labour markets and huge skill
shortages” and another expert points to an “[aJbsence of a coherent life-long learning and retraining
infrastructure in the UK.” We explore how skills shortages impact productivity growth in more depth
in Section 6. The experts also agree that the scope for human capital gains may explain why some
industries have experienced lower productivity growth than others with one expert stating that “ICT
clearly has most scope for human capital gains, whereas construction, at least in the UK, would seem
to have one of the least.” Other experts also argue that variations in human capital explain differences
in regional productivity growth, for example one expert notes that between regions there are
“[d]ifferences in human and financial capital stock / quality”, while another points to “a bundle of

factors in the lower performing regions e.g. labour force qualification and participation problems.”

5. Management quality

Management quality has been found to affect overall firm-level productivity growth. In the UK, this is
measured by the ONS’ management practice scores, which rank performance between 0 (firms do not
respond to ongoing problems, base promotion decisions on factors other than merit, and do not track
performance) and 1 (firms continuously review processes and performance, train employees, and base
promotion decisions on merit). This measure of management performance was first introduced in
2016, with the increase in this measure from 0.55 to 0.61 between 2020 and 2023 (ONS, 2024) driven

by an improvement in the performance of the worst performing firms. For example, Syverson (2011)
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identifies that managers influence firm productivity by coordinating the application of inputs. This idea
originates from Walker (1887), who put forward that differences in surplus across businesses are
rooted in managerial ability. Thus, though a longstanding theoretical driver of productivity, empirical

evidence of management quality’s effect on productivity has only recently emerged.

Bloom & Van Reenen (2007) show that firms that score higher on measures of managerial
quality experience greater improvements in productivity. This is based on a survey of over 700 plant
managers of medium-sized firms in the US, UK, France, and Germany probing 18 specific management
practices in four broad areas: (i) operations (e.g., documenting process improvements); (ii) monitoring
(e.g., regular appraisals); (iii) targets (e.g., operational, or financial); and (iv) incentives (e.g., promotion
criteria). Subsequently, Bloom & Van Reenen have expanded their management practice survey to
include additional countries, where Bloom & Van Reenen (2010) and Bloom et al. (2010) extended
their survey programme to nearly 6,000 firms in 17 countries, including China, India, and Brazil,

echoing previous results.

Additionally, Bushnell & Wolfram (2009) find that power plant operators can affect the thermal
efficiency of power plants in the US, where the best operators can improve fuel efficiency by over three
percent. This leads to savings of millions of dollars of fuel costs per year for the fuel plants, suggesting
that management quality drives productivity. Similarly, a randomised field experiment by Bloom et al.
(2013) demonstrates that adopting better management practices led to growth in productivity in India.
Bloom et al. (2016) show that management practices explain 30% of the productivity differences both
between countries and across firms (within the same country). While Bloom et al. (2019a)
demonstrate that even within the same firm, management can account for 40% of the productivity

differences across plants.

Management quality is also commonly mentioned as a contributing factor to the UK’s
slowdown in productivity growth post-2007 (Mason et al., 2018; Haldane, 2018; Goldin et al., 2021;

Van Ark, 2021). Indeed, Haldane (2018) identifies that the UK has a much larger degree of dispersion
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in measures of management skills than comparator countries. He notes that the UK has double the
amount of firms with low management scores, when compared to the US and Germany. Haldane
(2018) also points to a study by Bloom & Van Reenen (2007), which shows that the management skills
of UK firms were about half a standard deviation lower than comparator countries, and that these
management skills are statistically signficant determinants of productivity. Linking back to investment
likely determining most factors contributing to the productivity puzzle, Goldin et al. (2021) suggest
that increasing short-termism across top managers may also have resulted in declining investment
rates. They point to evidence that, since the pay of top managers is linked to firm performance on the
stock market, managers spend an increasing amount of resources on stock buybacks instead of long-
term investment which would improve productivity. Mason (2020) argues that top management teams

are critical to helping small firms scale up, due to UK short-termism or costs.

Our survey of experts supports the importance of firm management quality as a key factor in
the UK'’s productivity puzzle. Specifically, half (13 out of 26) of the surveyed experts believe that firm
management quality is a factor contributing to the UK’s slow productivity growth post-2007, and 11 of
these 13 experts consider it to be one of the five most important factors. Experts agree, in line with
findings from the literature, that the quality of firm management has led to an ineffective use of labour
and capital stocks. They consider that poor management training leads to an unmotivated and under-
utilised workforce. Multiple experts agree that managers in the UK have insufficient training or skills.
For example, one expert notes that “[t]he UK has a long running history of poorly trained and selected
leaders and managers, and it is still the case that the vast majority do not undertake high quality
training and development before or during their periods of tenure. Not surprisingly, poor management
and leadership results in an unmotivated and under-utilised workforce” Another expert suggests that
the "evidence points to a deficit in L& M [leadership and management] skills in UK private sector and
where they are enhanced through certain L&M programmes productivity does rise with a lag of about

3-5 years.”
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6. Allocation of resources (capital and labour)

Economic theory suggests that more productive firms have a greater incentive to, and are more able
to, attract inputs, such as capital or labour, relative to firms that are less efficient. Over time, less
productive firms are forced to become more efficient or go out of business, thus bringing about capital

and labour reallocation.

A wide body of literature demonstrates the importance of resource allocation in driving
productivity (Disney et al., 2003; Barnett et al., 2014a; Dai et al., 2022). Moreover, several empirical
studies show that there are large and persistent gaps in productivity across firms, even within
industries, stemming from the misallocation of resources (Hsieh & Klenow, 2009; Syverson, 2011;
Restuccia & Rogerson, 2013). For example, Hsieh & Klenow (2009) suggest that resources in the US
and around the world are not allocated efficiently, as there are large differences in capital and labour
productivity across plants in these economies. Foster et al. (2001, 2008) suggest that up to one half of
productivity gaps in the US manufacturing industry are due to inefficient allocation of resources.
Misallocation of resources has further been identified in the literature as a substantial source of
productivity differences across countries (Restuccia & Rogerson, 2008, 2013, 2017; Hsieh & Klenow,

2009).

In the following subsections we explore how the allocation of capital determines productivity

growth, followed by how the allocation of labour determines it.

6.1 Allocation of resources: capital

There can be various impediments to efficient capital allocation, which in turn affect productivity
growth. Barnett et al. (2014b) suggest that following the financial crisis, financial market frictions and
weak and uncertain demand conditions are the greatest impediments to capital allocation. On one
hand, weak demand can lead to underutilisation of existing resources, leading (even highly productive)
companies to delay expansion plans (Dixit & Pindyck, 1994). On the other, uncertainty can lead to

delays in investment decisions, as capital choices are (partially) irreversible (Caballero & Pindyck,
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1996). However, financial market frictions are frequently cited as affecting the allocation of capital

(Banjeree & Duflo, 2005; Erosa & Hidalgo Cabrillana, 2008; Midrigan & Yi Xu, 2014).

Asker et al. (2014) show how risk and adjustment costs in capital accumulation can explain
dispersion of firm-level revenue productivity. They also argue that private firms’ management is less
prone to short-termism and that those firms thus have substantially higher capital expenditures and

are more responsive to investment opportunities.

Southern European countries provide for an interesting case study on declining productivity
growth and capital misallocation (Blanchard, 2007). For example, Reis (2013) finds large capital inflows
may have been misallocated to inefficient firms in Portugal in the 2000s, whereas Benigno & Fornaro
(2014) suggest that the slowdown in aggregate productivity growth results from a shift in resources

from the traded sector to the non-traded sector.

Capital misallocation has also been linked to productivity growth at the regional level. For
example, Zymek & Jones (2020) highlight that variations in the existence and quality of productivity
assets (i.e. capital stock) between UK regions may explain differences in productivity growth. They
consider capital stock includes factors such as public infrastructure, physical investments in factories,
and investments in intangibles. The authors also note that there is a lack of high-quality data with
regards to stocks of capital per worker across UK regions, hindering a detailed analysis of this factor on
regional productivity growth. Notwithstanding this, a study by Derbyshire et al. (2013) based on
experimental estimates of regional capital stocks per worker shows that London, the South East, and
parts of Scotland had the highest capital stock per worker in the UK, with the West Coast and the North

of England having the lowest.

Capital misallocation is not frequently mentioned in the literature as a key explanatory factor
of the UK’s productivity puzzle. Nonetheless, Pessoa & Van Reenen (2014) put forward suggestive
evidence that the misallocation of capital has increased and contributes to explaining the UK’s

productivity growth slowdown, namely: (i) the rate of bankruptcies and liquidations appears low; (ii)
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the cross-sectional variance of employment, output and prices has increased across sectors; and (iii)
there is an increased variance of productivity across firms within sectors (Field & Franklin, 2013). They
point to the main issue being bank forbearance, where banks are reluctant to call in underperforming
loans to firms and projects that can no longer make their interest payments. Thus, low productivity
projects/firms that would have exited the market in ‘normal’ times continue to contribute to the
market, and in doing so, pull down aggregate productivity. These findings are consistent with
Broadbent (2013) who finds that the substantial changes in sectoral rates of return on capital
investment post-2007 have not led to movements in capital stocks across sectors. He concludes that
this is not consistent with a dynamic and efficient economy where capital should move to the sectors

with higher returns as they are more profitable (Siddiqui, 2020).

Relatedly, several studies point to capital shallowing as a factor in explaining the UK’s
productivity puzzle (Chadha, 2017b; Riley et al., 2018; Van Ark & Venables, 2020; Goldin et al., 2021).
Chadha (2017b) identifies evidence such as the fall in the proportion of new investment spent on
capital, and that the capital to output ratio has likely declined. Goldin et al. (2021) also provide
empirical evidence that a decline in capital deepening has contributed to the slowdown, and argue
that this observed decline is a result of: (i) weak aggregate demand and financial constraints following
the financial crisis; and (ii) structural issues such as a change in the composition of capital towards
riskier intangibles, lower competition, short-termism and the moving of physical investment abroad.
However, these results are contradicted by Goodridge et al. (2018) whose empirical results suggest
that even with aggressive assumptions on depreciation rates, capital shallowing cannot explain the

productivity slowdown in the UK.

In line with the limited and mixed evidence on the contribution of the allocation of capital to
the UK’s productivity puzzle, around a third (9 out of 26) of the surveyed experts believe it to be a
factor in explaining the UK’s slowdown in MFP post-2007 (all 9 of these experts also believe it is one

of the five most important factors). Specifically, in line with what the literature reveals, experts
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mention that investment is not sufficiently targeted or targeted towards industries with lower
productivity growth potential. One of the experts we surveyed states that “investment in fixed capital
in the UK economy is patchy at best. The sectoral mix (and the importance of services) doesn’t help,
nor does the importance of the property sector in generating returns on capital”. Another expert
believes that “there has been underinvestment in capital for industries where potential for productivity
growth is higher, relative to industries with low productivity/lower potential for growth”. Other experts
also argue that the allocation of resources, including capital, is a key factor in explaining differences
between regional productivity growth rates with one expert noting these are “strongly correlated with
capital investment” and another stating the reason for differences in regional growth rates is “resource

allocation and relative prices”.

6.2 Allocation of resources: labour

Hsieh & Klenow (2009) find that misallocation of labour resources substantially lowers aggregate
productivity. Allocation of labour resources contributes to productivity growth mostly through
different levels of mismatch between available skills and those required to undertake the jobs, leading
to a decline in productivity. Vandeplas & Thum-Thysen (2019) consider there are three different levels
of skills mismatch: (i) ‘macro-economic skills mismatch’, which arises when the skills distribution differs
between the available workers and those that get hired; (ii) ‘skills shortages’, which arise when
employers encounter difficulties to fill their vacancies; and (iii) ‘on-the-job skills mismatch’
(overqualification or underqualification), which refers to a discrepancy between the qualification level

of a jobholder and the requirements for that particular job.

In their empirical study Vandeplas & Thum-Thysen (2019) find that theoretical predictions on
the relationship between skills mismatch and productivity depend on the dimension of skills mismatch
considered. For example, they find a negative relationship between macro-economic skills mismatch
and labour productivity and a positive relationship between skills shortages and labour productivity.

From a theoretical perspective, one would expect skills shortages to be negatively related with
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productivity, as they may lead to loss of production due to unfilled jobs for a certain period of time; or
to the recruitment of workers with lower skills or qualifications than what their vacancies would ideally
require, resulting in underskilling and underqualification (Bennett & McGuinness, 2009). Another
argument that is commonly made is that skills shortages inhibit investment and the adoption of new
technologies, reducing productivity growth (Foley & Watts, 1994). This is supported by evidence that
skilled workers are more capable of using new technologies (Katz & Autor, 1999; Acemoglu, 2002; Link
& Siegel, 2003). For example, Acemoglu & Zilibotti (2001) find that in less-developed countries, tasks
that are carried out by skilled workers in developed countries are performed by unskilled workers,
leading to a decline in productivity. There is also an argument that low-wage immigration could
potentially act as a drag on productivity. In terms of the evidence, Kangasniemi et al. (2009) observe a
positive and significant relationship between high levels of immigration and poor labour productivity
in Spain. This relationship is positive but not significant for the UK. The main reason for these different
results is that migration only affects the UK’s quantity of labour, whereas it affects both Spain’s quantity
and quality effect to a greater degree. This suggests that Spanish productivity is affected by
immigration, but in the UK, we cannot determine if this is the case. This difference between the

countries is likely due to differences between the sectoral make-up of the two economies.

By raising labour costs (e.g., because firms need to spend more on training, recruitment, or
wages), skills shortages could distort the optimal allocation of resources. Some scholars have also
argued that they put workers in a better bargaining position, allowing them to demand an easier pace
at work (Haskel & Martin, 1993). However, empirical evidence on the magnitude of these relationships
is mixed. On one hand, Forth & Mason (2004) and McGuinness & Bennett (2006) do not identify a clear
link between productivity and unfilled vacancies, based on their analysis of firm-level data. On the
other, Haskel & Martin (1993) find that skills shortages have reduced productivity growth in the UK by
around 0.7 percentage-points per year over the period 1983-86. Nickell & Nicolatsis (1997) argue that
a 10% increase in the number of firms reporting a skills shortage leads to a (permanent) 10% reduction
in fixed capital investment and a (temporary) 4% reduction in spending on R&D. Tang & Wang (2005)
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find a negative impact on SME’s (small-and medium-sized enterprises) performance, while Bennett &

McGuinness (2009) find that skills shortages have a substantial impact on firm-level productivity.

Regarding on-the-job skills mismatch, Vandeplas & Thum-Thysen’s (2019) data confirm earlier
findings from the economic literature: when comparing a mismatched with a well-matched worker
within the same occupation, overqualification raises productivity, while underqualification reduces it.
When comparing a mismatched with a well-matched worker within the same qualification level,
overqualification (underqualification) reduces (increases) productivity. This is because
overqualification can reduce job satisfaction and motivation and increase turnover, reducing
productivity. McGowan & Andrews (2015) argue that, while firm-level productivity may indeed
increase with overqualification, there may still be a negative association between the aggregate
productivity of an economy and overqualification as a result of a suboptimal allocation of resources.
Their main argument is that if (less productive) firms recruit highly qualified workers for jobs that do
not require such qualifications; while other firms face a shortage of or have difficulties accessing highly
qualified workers for the (more productive) jobs they offer, such misallocation of resources constrains

entry and expansion of more productive firms and as such reduces aggregate productivity.

In relation to the UK'’s productivity puzzle the evidence is mixed. Some consider that a poor
allocation of labour resources is a contributing factor to the slowdown in productivity growth (Dimson
et al., 2016; Mason et al., 2018; Van Ark, 2021; The UK Productivity Commission, 2022), while others
argue it is insignificant (Goodridge et al., 2018). Evidence from Dimson et al. (2016) shows that
compared to comparator OECD countries, the UK has a higher rate of mismatch between existing
worker skills and those required for their job. Similarly, Patterson et al. (2016) show, empirically, that
labour reallocation to low productivity occupations can account for a substantial proportion of the
slowdown. However, this is contradicted by empirical studies by Goodridge et al. (2018) and Goldin et
al. (2021) which find that the reallocation of labour between industries is more likely to deepen than

explain the UK’s productivity puzzle. Although, Goldin et al. (2021) note that this may be due to
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differences in the granularity of the data used between the studies. Goodridge et al. (2018) and Goldin
et al. (2021) look at broad industry groups whereas Patterson et al. (2016) use individual occupations.
Therefore, Patterson et al. (2016) could have been measuring a reallocation between jobs within the

broader industry groups that Goodridge et al. (2018) and Goldin et al. (2021) studied.

Turrell et al. (2021) show that the effects of occupation mismatch on productivity and output
are small using naturally occurring vacancy data, mapped onto official occupational classifications.
Thus, they find that this does not help explain the UK productivity puzzle. Additionally, Blundell et al.
(2014), using individual data on employment and wages, show that the supply of workers in the 2008
recession is higher than in previous ones (e.g., late 1970s / early 1980s and early 1990s). However,
they find strong evidence against the composition or quality-of-labour hypothesis as a potential

explanation for the reduction in wages and hence observed productivity.

A final complication in measuring UK productivity arises due to the high importance of services
in its economy. Djellal and Gallouj (2013) state that it is difficult to measure service productivity
because the products: (i) are intangible, so it is hard to measure their quantity; (ii) are interactive,
resulting in the customer participating in their production and affecting their value; (iii) are time
sensitive, so effects differ over the short and long-term; and (iv) have subjective value, which therefore
differs between users. These features make it difficult to define the value and quantity of services to
formulate an index-based productivity measure. As the importance of the service sector to the UK has

been growing over the last three decades, this has become an increasingly important issue.

Consistent with the above, experts responding to our survey had mixed views on the allocation
of labour as a factor behind the UK’s slowdown in productivity growth, with only around a third (8 out
of 26) of the surveyed experts considering that the allocation of labour across industries is a factor
explaining historical average UK MFP growth (and just 6 of these 8 considering it to be one of the five
most important factors). These experts suggest that there is a mismatch between skills, jobs, and a

disproportionate growth of financial services. For example, one expert states that “there is reasonable
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evidence that the growth of financial services has hollowed out highly qualified workers from other
sectors/firms. The service economy also employs many, many people with mid-high level skills in low
productivity jobs”. Similarly, another expert notes that “[tlhe difficulty in recruiting staff to jobs has
been a major issue in many UK cities. There is a mismatch in the skill sets required with the jobs created

especially with high levels of IT and numerate skills.”

7. Openness to trade

Openness to trade has been linked to improved productivity growth in theoretical studies. These
include Melitz (2003), and Syverson (2011), who note that productivity gains come from the increased
competition induced by trade. Grossman & Helpman (1991) explore the implications for dynamic
performance based on the hypothesis that international trade in tangible commodities facilitates the
exchange of intangible ideas, where they model endogenous technological progress. This link is also

evidenced by empirical studies, such as Pavcnik (2002), and Blundell et al. (1999).

Pavcnik (2002) investigates the effects of liberalised trade on plant productivity in Chile. This
is because, during the late 1970s and early 1980s, Chile underwent trade liberalisation, significantly
exposing its plants to competition from abroad. Thus, using plant-level data on Chilean manufacturers,
the author finds that within plant productivity improvements can be attributed to liberalised trade for
the plants in the import-competing sector. However, aggregate productivity improvements tend to
stem from the reshuffling of resources and output from less to more efficient producers. This is
consistent with findings from Blundell et al. (1999), who study a panel of British manufacturing firms
and find that companies innovate more in industries facing more import competition and lower
domestic concentration ratios. They also find that within each industry, firms with bigger market shares
innovate more. These firms have a stronger incentive to innovate, as it allows them to shield their
profits from additional entry or the expansion of smaller firms. Tsionas & Tzeremes (2022) find similar

results, showing that a firm becoming more international has a significant effect on its productivity.
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Having openness to trade as an explanatory factor for the UK’s productivity puzzle is not self-
evident. This is because, on one hand, external openness is considered an important driver of
productivity (Haldane, 2018), whereas on the other, the UK scores highly on all external openness
metrics in 2014 — thus further adding to the ‘puzzle’. Notwithstanding this, figures from the ONS
(2018b) suggest that in 2016, businesses which declare international trade in goods were around 70%
more productive on average than non-traders. This suggests that these firms were more vulnerable to
the negative impact from the barriers to trade that the UK’s exit from the European Union introduced,
which is consistent with Bloom et al. (2019b) finding that the 2016 Brexit referendum led to a fall in
UK private investment and productivity. Academic respondents expect that the UK’s move away from
the EU and closure of its market to internal competition will be transient and future governments will
be obliged to adopt a more open approach to trade. This expectation of increased future openness to

trade could be contributing to their more optimist long-term UK productivity growth forecasts.

Our surveyed experts had mixed views on whether openness to trade is an important factor
explaining historical average UK MFP growth, with only 7 of the 26 experts sharing this view. All of
those 7 experts consider it to be one of the five most important factors in explaining the productivity

slowdown, and they suggest this is due to the increase in competitiveness of markets.

8. Government policy

Another factor that has been shown to influence productivity growth is government policy. This
includes specific policy choices, such as raising the minimum wage, which Rizov et al. (2016) show
enhances productivity in low-paying sectors. More broadly, multiple different types of government
policy have also been shown to influence productivity. For example, Aghion & Schankerman (2004)
create a theoretical framework demonstrating that competition-enhancing policy can improve
productivity and Buccirossi et al. (2009) provide empirical evidence of this effect. Similarly, Knittel
(2002) and Fabrizio et al. (2007) demonstrate the substantial effects of regulation or deregulation, and

the effects of different regulatory regimes on productivity growth in different industries. Monetary
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policy is also associated with productivity because of its effect on R&D, as Moran & Queralto (2018)
demonstrate with a theoretical model. Colciago & Silvestrini (2022) provide further support of the
influence of monetary policy on productivity, but their model shows this happens through the impact
of monetary policy on competition and firm concentration. Further research finds a link between fiscal
policy and productivity growth, including Cassou et al. (1999) who show that tax policies and public

capital may have contributed to productivity slowdowns in the past.

In the specific context of the UK’s slowdown in productivity growth since 2008, previous
research on the contribution of government policy is limited and is thus an area where further work is
needed (Pabst & Westwood, 2021). Although some papers have discussed this issue, they have not
provided quantitative evidence of the contribution of government policy to the productivity puzzle.
For example, Jones (2016) argues that over-centralisation and short-termism in government policy
have hindered its long-term approach, which is key for innovation. Westwood (2018) also questions
whether the large amount of institutional reinvention in policymaking is related to the UK’s poor
productivity performance, while Van Ark & Venables (2020) point to the poor coordination of
productivity-enhancing policies, including competition policy, labour market policy and industrial
policy. Pabst & Westwood (2021) largely agree with the research outlined above, describing the
country’s poor productivity performance within a dysfunctional wider governance system and pointing
to four stylised facts to support their argument: (i) over-centralisation; (ii) weak, ineffective institutions

and policy churn; (iii) institutional and policy silos; (iv) short-termism and poor policy coordination.

More generally, there is evidence that a country’s overall institutional development impacts
productivity. For example, Beck et al. (2005); D’Souza et al. (2005); and Yasar et al. (2011) find an
empirical link between institutional development and firm performance because of the removal of
financing obstacles and greater perceived property rights protection. Empirical studies by Boubakri et
al. (2013); John et al. (2008); and Xiao (2013) show that institutional development is associated with

greater risk-taking and R&D investment because of greater investor protection. A further related study
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by Chen et al. (2017) also finds that institutional development is associated with a rise in investment

efficiency.

Reflecting the limited existing literature, few of our surveyed experts believe government
policy is important in explaining the UK’s productivity slowdown. No experts select government
monetary policy as a factor behind the UK’s recent productivity performance, while only 4 experts
select regulatory and competition policy, and just 3 experts select fiscal policy. Of the experts that
believe fiscal policy is a factor, 2 rank it within their top five most important factors while all 4 of the
experts that selected regulatory and competition policy believe it to be one of the top five most
important factors, but the experts disagreed on the reasons for this. A couple of the experts believe
this is the result of planning and competition regulations which are too stringent, e.g., one expert
argues that “planning rules makes new infrastructure and capital investment difficult and expensive”,

whereas other experts view regulators as “lack[ing] the power to correct market imperfections”.

9. Ownership structure of firms

The ownership of firms has also been found to be a determinant of aggregate productivity. For
example, Dunning (1977, 1980, 1988) puts forward a framework where multinational enterprises
(MNEs) have valuable intangible assets (such as technological know-how, superior management
practices, coordination with suppliers and customers, and overseas contacts), which lead to them
being more competitive and productive than domestic firms. Consistent with this, empirical studies
show that MNEs are more productive than domestic firms (Arnold et al., 2008; Beltran, 2019;
Benfratello & Sembenelli, 2006; Griffith, 1999; Harris & Robinson, 2002; Le et al., 2019; Takii, 2004;
Ullah et al., 2014). Focusing on the interaction between MNEs and domestic firms, Driffield et al. (2014)
identify how: (i) foreign-owned MNEs operating domestically can create productivity spillovers
benefiting domestic firms; and (ii) domestic-owned MNEs operating abroad can benefit from the
productivity of firms in the home country, by bringing back knowledge and technology. Xu et al. (2022)

also find strong evidence that foreign ownership positively affects firm productivity. They put forward
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that there are two channels through which foreign ownership affects productivity: innovation and
finance (Beck et al., 2006; Ayyagari et al., 2011; Luong et al., 2017). This is because foreign ownership
is linked to firms with higher innovation, while both innovation and access to finance lead to higher
firm performance and productivity (Beck et al., 2005; Eberhart et al., 2004). Similarly, Hill & Snell (1989)
show that a firm’s ownership structure affects its propensity to invest in R&D, which in turn influences

productivity.

Firm ownership structures have been less frequently mentioned as a key explanatory factor
for the UK’s productivity puzzle. Notwithstanding this, some industry reports have noted that UK
manufacturing firms with foreign ownership have higher management scores than UK owned ones.
These articles have identified a relationship between foreign owned firms in the UK and higher
productivity levels (Make UK, 2019). These reports further note that compared to other countries with
a similar proportion of foreign owned manufacturing companies (such as Germany), the productivity
gap between the foreign- and domestic-owned manufacturing companies is diverging in the UK,
whereas it is converging in Germany. Relatedly, the ONS (2019) finds that between 2006 and 2017, on
average, foreign-owned firms were around 18% more productive than equivalent, domestically-owned
firms. Similarly, Haldane (2018) states that the productivity of foreign-owned firms is twice as high
compared to domestically-owned ones, and The UK Productivity Commission (2022) quotes evidence
provided by Nicholas Oulton, stating that US-owned firms operating in the UK are about 20% more

productive than equivalent domestically-owned ones.

In line with less agreement evidenced in the literature above, in the survey of experts, firm
ownership structure featured less frequently as a key explanatory factor of historical average UK MFP
growth post-2007. Only 3 (out of 26) experts select the average mix of firm ownership structures for
the UK as an important factor, with 2 of those 3 listing it as one of the top five factors. Those that select
this factor as being important, mention ownership structures encouraging short-termism, poor

managerial compensation, and firms’ mixed goals. For example, one expert argued that “[tJoo many
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ownership structures encourage short term thinking, and a lack of R&D and investment in both human

and physical capital.”

10.

Conclusion

This literature review, guided by our survey of leading academic experts, has identified several factors

that have an impact on UK productivity growth. Of the factors set out in this review, surveyed experts

consistently find that investment (private and public), infrastructure, human capital stock, and

management quality are the most important ones contributing to aggregate UK productivity growth

(and specifically, to the slowdown in the UK’s productivity performance post-2007). In summary:

Investment (private and public). Economists have linked investment, in particular R&D
investment, with improved productivity since the 1950s (Schmookler, 1954; Griliches, 1963,
1964; Griliches & Jorgenson, 1966; Jorgenson & Griliches, 1967; Griffith & Simpson, 1998;
Syverson, 2011). This is supported by empirical evidence linking private R&D investment and
higher productivity growth (Lichtenberg, 1992; Guellec & van Pottelsberghe De La Potterie,
2002; Griffith et al., 2004). Moreover, underinvestment is one of the factors most frequently
cited as the key reason for the UK’s productivity growth slowdown (Besley et al., 2013;
Goodridge et al., 2013; Pryce, 2015; Jones, 2016; Chadha, 2017a; Mason et al., 2018; Bughin,
et al., 2018; Van Ark & Venables, 2020).

Infrastructure. There is a wide body of research on the link between infrastructure and
productivity growth (Findlay & Wilson, 1987; Clarida & Findlay, 1992). Empirical evidence with
regards to this positive relationship has been mixed, but in general the literature finds that
infrastructure investments and productivity growth are linked (Aschauer, 1989b; Aschauer,
1990; Munnell, 1990; Berndt & Hansson, 1992; Nadiri & Mamuneas, 1994; Morrison &
Schwartz, 1996; Duggal et al., 1999). Additionally, many scholars consider that the UK’s poor

state of infrastructure is a key explanatory factor of low productivity growth since 2008

32



(Chadha et al., 2021; Van Ark & Venables, 2020; Haldane, 2018; Besley et al., 2013; The UK
Productivity Commission, 2022).

Human capital stock. The importance of education and skills in driving productivity
performance has likewise been put forward by economists since the 1950s (Solow, 1957). The
relationship between human capital and productivity growth has also been demonstrated
empirically (Schultz, 1962; Lucas, 1988, 1990; Barro, 1991; Abowd et al. 2005; Abowd &
Kramarz, 2005; Fox & Smeets, 2011; limakunnas et al., 2004; Syverson, 2011). Whether human
capital is a key contributor to the UK’s productivity puzzle attracts mixed views. Van Ark (2021)
notes that the UK’s skills problem appears to have been compounded by the UK’s widely
known underperformance in both further education and adult skills, compared to other
countries such as France or Germany; whereas Goldin et al. (2021) and Goodridge et al. (2018)
suggest that the supply of skills is not a significant explanation of the productivity growth
slowdown.

Management quality. Management quality has been found to affect overall firm productivity
growth (Walker, 1887; Syverson, 2011). In particular, recent empirical evidence suggests that
management quality is linked to productivity growth (Bloom & Van Reenen, 2007, 2010; Bloom
etal., 2013, 2016, 2019a; Bushnell & Wolfram, 2009). Management quality has also frequently
been considered a contributing factor to the UK’s slowdown in productivity growth since 2008

(Mason et al., 2018; Haldane, 2018; Goldin et al., 2021; Van Ark, 2021).

In line with the persistence of low-to-stagnant productivity growth in the UK post-2007, and the

most important factors applying economy-wide, we further asked the surveyed experts about their

expectations for future UK MFP growth, as well as the underlying reasons for their predictions. These

are consistent with the reasons found in the literature and in their prior survey responses regarding

the factors most likely influencing the UK productivity slowdown post-2007. Specifically, we find that

the surveyed experts expect that future UK MFP growth will not improve over the next five years but

may slightly improve over the next ten. Most estimate MFP growth to be between 0.0% and 0.1% over

33



the next year (2024), 0.1% to 0.5% over the next five years (2024-2028), and either between 0.1% to

0.5% or 0.5% to 1.0% over the next ten years (2024-2033), as illustrated in table 2.

Table 2: Prospects for future UK MIFP growth

Next 12 months Next five years Next ten years
(2024) (2024-2028) (2024-2033)

Less than 0.00% 4 1 1

0.00% to 0.10% 13 7 1

0.11% to 0.50% 6 10 9

0.51% to 1.00% 0 5 8

1.01% to 1.50% 0 0 2

More than 1.50% 0 0 0

Not sure 3 3 5

Source: Economic Insight survey of academic experts, N=26.

Key reasons given by the experts for a potential improvement over the longer term include:
increased investment levels (due to greater certainty in the UK economy, after its trading relationships
have been finalised), and potentially a new government with a higher desire for state intervention. In
addition, a possible improvement in human capital stock was highlighted by the experts, as younger
people who have more skills and with more STEM training as part of their education enter the
workforce. These are consistent with the underlying reasons uncovered in this review regarding the
main causes of the UK’s productivity puzzle, both from the literature, as well as the experts’ views on

the prevailing reasons for the low-to-stagnant productivity growth in the UK.

Overall, the findings, both from the reviewed literature and our survey of leading UK academic
experts, suggest that solving the UK’s productivity puzzle relies on investing in high productivity firms,
while also improving the UK'’s infrastructure and addressing the UK’s skills shortages. Whilst we expect

this area will continue to be widely researched and expect future research into the underlying causes
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of the UK’s productivity puzzle to continue to explore a range of factors, this literature review highlights

the most important ones.
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Endnotes

! This is based on analysis of data sourced from the ONS (2022).

2 As is common in the productivity literature, in this paper we focus on MFP, where it follows that our
coverage also relates to its growth from changes in its levels. Further in this paper we elaborate on the
motivation for focusing on MFP (see, for example, endnote 4). There are however, a number of ways
of measuring MFP and its growth. For instance, growth accounting is commonly used to measure MFP
at the national level. If one were to use this framework to explain changes in MFP this would reduce
to technological progress, capital deepening or increases in the number of workers (where there are
increasing returns to scale), as TFP (i.e., the Solow residual) is ‘backed out’ of the production function.

Intuitively, and as is also highlighted theoretically in the survey by Glass et al. (2019) of the issues in
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performance measurement of national economies, growth accounting overlooks drivers of MFP and
its growth. To guard against overlooking drivers in this paper, we consider a wide set of drivers and not
only those that a particular theoretical approach to the measurement of MFP (or its growth) point to.
3 We consider UK academic experts on productivity to be the most suitable sample frame for this study.
Unlike policymakers and business people whose knowledge of productivity may focus on specific
business areas, we surveyed academic experts as they would be expected to have a broader
knowledge of UK productivity.

4 We note that there are different measures of productivity. One such measure is multifactor
productivity (MFP), which is defined as the amount of change in output that cannot be accounted for
by changes in inputs of quality-adjusted labour and capital (ONS, 2018a). Another measure is labour
productivity, which is defined as the “output per unit of labour input” (ONS, 2023). Our preferred
measure is MFP, because it accounts for both labour and capital (and changes in quality of each) and
therefore we consider it the most complete measure of productivity. Our survey therefore focuses on
MFP when referring to UK average productivity growth, or productivity growth by sector. Due to data
limitations, labour productivity growth is used when referring to regional productivity growth. The two
measures are not directly comparable.

> We note that in recent ONS releases since 2020, the UK’s R&D expenditure has been above the EU
and OECD average. Given there is a time lag between investment increasing and it having an effect on
productivity, we would not expect this higher investment to have an immediate effect on productivity

in the short-term — but would expect the UK'’s productivity rate to rise if it is sustained, ceteris paribus.
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