School

e for Business Prosperity

ee
S ans

RRER
22"
\ =“

Supported by




UK Productivity and Skills

By Mustapha Douch?,
Jun Dul*,
Tomasz Mickiewicz!

David Morris?,

August 2019

1 Economics, Finance and Entrepreneurship Department, Aston Business School, Aston
University;
2 Nottingham University Business School, Nottingham University.

*Contacting author: Professor Jun Du, Email: .du@aston.ac.uk, Telephone: 01212043340.

Disclaimer: The views expressed in this white paper are those of the authors and do not
necessarily reflect those of the Lloyds Banking Group.

Aston Business School abs_lloyds@aston.ac.

Birmingham www.lbpresearch.agk


mailto:j.du@aston.ac.uk

Context of the White Paper

This is the second White Paper in the series on skill challenges, productivity and
prosperity in the UK, forming part of a series of research outputs of the LIoyds Banking
Group Centre for Business Prosperity (LBGCBP). These will be presented under two
broad themes, each headed by a white paper and with associated research papers;

each white paper will be also accompanied by a briefing paper:

1 Theme 171 Making the UK a more effective trader
o0 White Paper 1: UK Trade in the New Globalised World
o0 Research Paper 1: On the Determination of Sectoral UK Exports
0 Research Paper 3: Defying Gravity? Policy Uncertainty and Trade
Diversion
o0 Research Paper 4: An Export Strategy for High Growth

(More to follow)

1 Theme 271 Skill challenges, productivity and prosperity in the UK
o0 White Paper 2: UK Productivity and Skills
o0 Research Paper 2: Individual Ownership, Age of Firm and Productivity
o Research Paper 5: Path-breaking to Innovate: The Internet of Things
(IoT) technologies

(More to follow)

The purpose of this white paper is to take stock of the existing literature, and as a
result to identify the knowledge gaps we currently face around the issues of UK skills
and productivity growth. Filling these important gaps will shape the research agenda
for the LBGCBP.



Executive Summary

The productivityslowdown across thdeveloped economidseg both an explanation and
policy solutions since the financial crisis in 20@8d continue to stimulate lively debates
today. In the UK where the jblem seems particularly acutejeoof the key areas of the
productivity debates rdates toskills problemsThis White Papeoffers a perspective ahis

long term problem, anchore generallyakes stock of the existing understandings of the UK
productivty challenges and the evidence on the links between skills and productivity, at

national, regional and firm levels.

The global and national economic fore@sce2008 compounded théongterm factors that

restricted productivity growth in the previouscdees The overview of tle key factors of

production (labour and capital) and other factors affecting productivity (such as innovation)

help us to understanthe rationales give e hi nd t he UKO&s Whaelagk pr od
become cleais that nosinglefa t or has caused t he IWtkedskoHpr oduc
run, the acute decline of global demand and the slow recovery have been partly responsible,

but thisaccompanied bgther concerngjot all global crisis relateduch as curbed business

dynamisns across regionand industries

More concerninglythe long-term productivity growttslowdown isrealand we argue in this
reviewthat to explain it we need turn to technology and skills focuSonceptually, kills are

part ofhuman capitalanddetemine productivity and longun growth.On the positive side,

in recent years, tHdK has improved at each skill level and is expected to continue to improve.
However, the crosscountry comparative statistics show that the UK is lagging behind on
vocationaleducation and training. The job prospects of many adults are restricted by their poor
literacy and numeracy skills, while the chance of further learning and education is limited.
Overall, the UK performs comparatively well on high skills, while fagichdlenges on

intermediate skills and low skillspmpared to international peers.

Technology is fundamental to productivity growttits adoption and diffusion requires skills.
Not only the right level of skillsput alsothe rightcharacteristicef skills, placed wherand
whenthey are needennpact on if and how evolvingechnologydrives growth. Hencethe
problems ofmismatchof skill demand and supplyamelyskill shortages and gaps, maiter

Regardless of skill levels, the evidence consistenthatesa story of skill shortages, skill gaps
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and skill mismatches in UK workplaceills gaps and skill mismatches are hardly surprising
phenomena for an economy experiencing technological advancereekaling with skills
problems requires forwa#idoking policies and instruments to reshaguieication and training

to meet the new demands.

There isconsensus that the creation of new technolodieat (is innovation) and their
subsequent adoptiothét isdiffusion) require different types of skill is argued that the

impact of technology leads to rising relative demhath forhighestpaid skilled jobs, which

require norroutine cognitive skills; andor low-paid leastskilled jobs, which require nen

routine manual skilldNevertheless, demand withfl |  f or 6 mi ddl i ngdé | obs,
routine manual and cognitive skillBhis trend implies that for the UK, where competitiveness

hinges on innovation, high levels of education and skills are needed to sustain growth.

In practice there are empmal difficulties in assessing skill gaps. Skill levels are often proxied

by educational attainment, which is an imperfect measure, as formal education ends for most
individuals in their early twenties, and yet thegy (or may notacquire skills subsequtiy

While the formal education measures used for skill levels raise measurement prsbléms,

the selfreported measures of skill gaps, often with reporting bias by employers. Another
challenge is to ensure that the link found between skills and prathucs causal, i.e. that

skills do have an impact on productivity, rather than that productivity drives skill acquisition.

At nationallevel, arlier work that considered skill gaps found a strong link between skill
shortages and productivity growth. In9 93 it was esti mated that I
grew by the European Communities average, UK productivity growth in the period would have

been 5.1% per annum, 0.4% better than that which occurred. This study also found that skill
shortages are merinfluential in reducing productivity in industries where there is a greater
concentration of skilled labour. The evidence also suggests that reported skill shortages lead to

decreased shetérm R&D expenditure and decreased ldegn fixed capital invement.

Furthermore, e regional perspective acknowledges the presence of knowledge exchange
between workers within an area. Tagiractical knowledge is found to be particularly
transferable through human i nt erngabsarppves and
capacity.Following this logic, igh skill levels may play a role in creating even higher skill

levels in the area. Or vice versa, skill gaps may reduce the exchange of knowledge within a

region and create less opportunity for learning effesibwing productivity furtheiHowever,
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little evidence is available to directly test the concept of skill misnaatdithese virtuous and
viscous circle effects. Moreovex study of high growth firms showed that in an indusggion
where there were ane fastgrowth incidents in terms of employment, the average employment
growth of the rest of the cluster seemed to dwindle,h e UKO&6s peri pher al
This suggesthatthere was potential competition for skills and taleatsd thatmn the regions
with a weak skill basis isolated casesfagtgrowing firms may actually make things worse

not better.

Related to this, there i®search showvg that more of the variation in labour productivity
between regionsame from unproductive sets in certain regions thaimom allocation of
sectors to regions or to specialization in the regidmsturn, hese sectoral productivity
differences between regions partly resulted from the skills and occupations composition of the

employees in the regn.

On the still lower level, mpirical work linkingfirm level skill problems and productivity is
scant. Routine data are not associated with skills information, and skill surveys do not have
measures of productivity. One plant level analysis estimatedefationship between total
factor productivity, including the percentage of skill gaps within the firm, showing that plants
experiencing skill shortages were less productive than those which did not have skill gaps.

The majority of skill shortages arepected to be found in relation to experienced professionals.
This signals that expandiriggher education will not provide the necessary skills to improve
performance, and training may be more appropriate. Similarly, a move away from education
levels asthe key variable, and towards skillsomposition analysis, is important, with
exploration of skill gaps providing a valuable alternative to the current skill levels evidence

about productivity.

In conclusion ills gaps and skill mismatches are hardly sisipg phenomena for an
economy experiencing technological advancement. Skill gaps, however, are detrimental to
productivity, and reduce R&D spending and capital investment, whicturim restrict
productivity growth. This means that skill gaps are the mosstraining, be they of high,
medium or low skills levels. Evidence seems to suggest that both skills levels and skills gaps
hamper firmsd perfor manc e, theiceffelsts ainnovationt | vy,
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While focusing on the complex rélanship between technology, skills and productivity, we

also acknowledge the importance of other aspects of thadomgproductivity challenge, such

as the inteconnection between technology, market structure and market poweitsand
implications forproductivity. Other relevant aspects are the conditions of international trade

and global value chains. The microstructure of the industries of a nation determine the job
opportunities and hence the required skills set. But this microstrueitlvie indudriesis not

permanent, for it depends on what others do in the global marketplace. Hence, it is too narrow
to focus on the UKOs productivity issues wit
is essential for productive analysis.
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1. Introduction

Raising productivity is crucial t@conomicprosperity. At the macroeconomic level,
productivity, measured byotal factor productivity (TFR)is a weltunderstood source of
long-run economic growth (Hall and Jones, 1999; Bartelsman and Doms, 2000), and
therefore its distribution ihe main driver of globahequalityin economic outcomeggiall

and Jones, 1999; Hsieh and Klenow, 2008k differences productivityof comparable

countries explaima large degreef thedifferences ithosen at i onsd eclonomi ¢ g

At the microeconomic level, productivitgi an unf ai l i ng predictoc
and posentry growth (Farinds and Ruano, 2005 likelihood of successful exports and
f i r imerr@ational expansiors¢e more irLBGCBP White Paperl). More productive
firms arealsothose thatend to stayahead through innovatigisee Syverson 2011 for a
review). As Paul Krugman ashutdrthedongringisoduct

al most everythiyngo (Krugman, 199

However, he UKS productivityhaslongbeenseen asluggish To understanthe
UK6s productivity chall enges Themeesaloagmt hi nk
productivity problemi the longstanding productivity gagomparedwith the major
international peersincethe 1970s(Figure 11). The UK has experienced a steapggwth
at a rate of 2.3% in labour productivityet by 2016 the output per hour worked in the UK
was 16.3% below the average for the rest of the G7 advanced ecorf@NiBs2018)
Although this gapturns out tohave beerreduced with theecentadjustmen of the
statisticalmeasure, the UHKevel is still below those oimany other productive nations
(OECD, 2019)

The U K 6secong more recenproductivity problem known as the productivity

puzzle, refers tthe zereproductivity growthin labour productiity following the financial

IFor exampl e, i tsovesal pranucteity istowenthan Gdrreanylhdd-rance (ONS, 2014), and

some attribute the differences to the size of the mediued enterprisesector(Grant Thorton, 2012). Another

example is the debate on productivity and middtme trap (Eichengen et al., 2011) among fast growing

emerging economies.

2 ONS (2018), International comparisons of UK productivity (ICP), final estimates: 2016.

SAccording to the OECDO6s adjusted estimates, tdasshe UKOSs
is estimated around 8 percentage points smaller than was previously estiro@&dg from 24% to 16%. The

gap with Germany shrinks from 22% to 14% and with France from 20% to QB&D, 2018.
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crisisin 200742008 a growthlevel which hadailed to recoveeversince.While the focus

is onthe slow recovery in productivity since 2008, we seem to overlook the fact that the
UK has experienced an extraordinary flat perior productivity change over a very long

time (Haldane, 2014). The pessimistic view suggests that the decline and slow recovery of
productivity growth is not just shorttermquestionandthatlong runpatterns irthelabour
productivity trajectory maypersist even if productivity growth returns to the prasis

level (Oultonand SebastiBarriel, 2013).

The explanations of tise two productivity problems differWhile productivity
measurement issues may obscure the whole pietuwat the comparatv productivity
records the weakened demanérom global and at homenay haveacted as aestraining
factor forthe post2008 stalled productivity growth. Tlieclining business dynamism may
under | i ne {temeprotduktivitgprosldmdutbundest and t hdernu Ko s | «
productivity challenge, we must take a letlegm perspective and examine thedamental
factors that determine productivigrowth such as technologgnd the implicationgor
skills. Over the past decades, technology has chathgeday firms and industries operate,
with enormous, but unequal impachs.this White Paper wer e v i e w skilseandUK 6 s

productivity links whichare ofteninfluencedby technology changes

The UK traditionally held the belief of free market in traning, like the USA.It
assumes that market incentives are sufficiergncourage peopke acquire skillsThis
differed from countries like Germany, France, Australia, Japan and Swedwre
institutions were created to address the market failuesdting from insufficient
investment in skillswhen financedonly by private companies and individuals.
Neverthelesgpinionsin the UKhave shiftedn recent year®owardspositiveinterventions

through tax reliebn vocational training costs

Thisreviewaims to take stock of the existingderstanding ahe UK productivity
puzzleandof the evidencen the linksbetween skills and productivity, at national, regional
and firm leves. We alsoconsidera special casé& entrepreneuriabkills i and try to
understand how they impact on productivity.

Theintelligenceon skillscompiled in thisreview llustrates anincreasingly clear
picture of the UK skills mixit he context of the Udweser,pr oduc

the statistical patternsf the produetivity and skills characteristics do not prove causal

. 11
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relationships between theBasedonthe theories and empirical evidence we review in this
report,we may say thatvhile the causal links between skills leyedkill mismatch and
productive performarec are establishedit national level, the emerging theories and
evidence only start to suggestmeregional productivity consequence of certain skills
distributiors. The weakedink in ourestablishedinderstanding of these processagsains

atthe micro,establishment level, where much more research is needed to help understand

the mechanisms through which skills, technology and productivity are tigkglywined.

Anotherpurpose of this review is also to identify what we need to know d@heut
elemens of UK productivity, but do not know as yet. Filling these important gaps in our
knowledge will guide the prioritisation of our future research agerda. White Paper is
structured as followsSection2 begins by sketching a picturethie UK 6 s ,siding | | s
available statistics. Section 3 takes a shemn perspectivan reviewing theUK 6 s
productivity problems. Section 4 takes a lemg view and reviews imore depth the links

between technology, skills and productivity. Conclusions arerdimathefinal section.

12
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2. TheUK Productivity and Skills

This sectionis a snapshot of he UKd&s skills in the context
economic problem, the productivity conundrum. We do so by positioning treddmigsiddts
international peers terms of its productive performance and the skills developragliging

available comparative statistics.

We start by portraying t he key product
productivity problemswhichwill featurein more detail in the neximo sectionsinquiringinto
the fundamental factors of production (labour and capital) and other factors affecting
productivity, such as inputs for innovatipwe showthe patterns of some knowfactorsthat
explain theU K éveeak productivuty. In particula, we focus on the skslfactors that are
embedded imuman capitabndthatdetermine productivity and loagin growth.The fallen
real wages and hence the reduced cafmtidbour ratio explain the fall in labour productivity
and TFP (Pressoa and Reer014, yet the issues around skills are compdex the cost
leading to reduced productivity growth is RparmanentThe WK has recordhigh employment
levels compared to most OECD countriaad &idencesuggestthat tte weakened labour
qualityisnotma i nl y dr i v dlexibldlabout maeetRlukdelset al., 2018

In what will emerge from thetatistical pictures, the UK perforreemparativelywell
on high skills, whilefacing challenges omtermediate skillsand low skillscompared to
interndional peersThe comparative statistics alsbowthatthe UK is laging behind on
vocational education and trainingthough in recent years more emphasis has beemput
the gover nment &ghegspmedt iofcskills degetopbrl here is erarging
evidencealbeitlimited, to suggesthatcognitive skills aregreatlydemanded ithe age ofthe
digital economy. Te job prospects of many adults aestrictedby their poor literacy and
numeracy skillswhile the chancef further learning anddeication is limited

While the workplace skill mismatch statistics aseanty, the existing evidence
consistentlynarratesa story ofskill shortagesskill gaps andskill mismatckesin the UK
workplace.The existing statistics suggehatto boost growt, productivity and earnings, the
UK shouldaccordinglyencourage lifelong learning among adults andvwie better skills

utilisation.

. 13
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2.1The UK productivityand factor inputs

The UK has a longstanding productivity geais-a-vis its major international pee (ONS
2018)* It is estimatedhatby 2016, the output per hour worked in the UK was 16.3% below
the average for the rest of the G7 advanced economies. Although thhagaeenmeduced
with the adjustment of how labour input is measured, the UK iskb&hind many more
productive nations (OECD, 2019).

In addition,while the UKeconomyhas experienced steady growth at a rate of 2.3% in
labour productivity sincéne1970s(Jones, 2016)pllowing the financial crisi®©f 20072008
it slowed down considably andhasfailed to recover since. This has bedrbbedthe UK
productivity puzzlgBarnett et al., 2014)n addition,someeconomists think that thaecline
and slow recovery of productivity growth is not justhe short term, bunayhave affected
the long run labour productivitygrowth trajectory even ifit returns to the prerisis level
(Oulton and SebastiBarriel, 2013).

Figure2.1: T h elabdukpdosluctivityrecords and the productiyi puzle

UK
USA
Germai

France
At — —_ 1 Italy
1.0 /\? N
09 -/\/-A/\/-N/v\‘\‘-
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=100
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w

Output per hour /2011

Productivity relative to G7 average
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1970 1980 1990 2000 2010 . he rpes=s oy 000 210 gl

Source: Jones (2016).

Productivitydefinesefficiency in production. Hence the more output is produced from
a given amount of inputs, the highike productivityof the producerEven though Wwataffects
theU K &skw productivity growttsince the reessiorandwhat affects itbverthe longterm

may differ, wecanapproach the issaéy consideringhe accumulation of the factorputs of

4 ONS (2018), International comparisons of UK produtt (ICP), final estimates: 2016.

SAccording to the OECDO6s adjusted estimates, the UK©®Gs
is estimated around 8 percentage points smaller than was previously estirolatgidg from 24% to 16%. Th

gap with Germany shrinks from 22% to 14% and with France from 20% to 11% (OECD, 2018).
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production (labour and capitaind innovatior(the new ways in which labour and capital are

combined)

First, itis notablethat during the recession since 2008, what followed the shaiip fall
aggregate demandasthe much milder decline of labour inpuBgure 2.2 shows the trends
of output, hours worked and jobs in the UK since 2008ad, fsoon after 2008 a continuing
improvement in employmermombined with sluggish outpwould almost inevitably lead to
recordedower labour productivity. This emphasises a clear gainqriss of at least-B% in
labour market outcome&hadha, 2017)while the labour productivity indicators stayed at
lower levels. This was the curious pattern interpreted as labour hoarding and attributed to the
UK6s flexible | abour market institutions (Ou

Figure 2.2: UK skills and productivity in an international context

110.00

— GDP
108.00 — Jobs
106.00 Hours
104.00
== Hours per job
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GDP per hour
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94.00
92.00
90.00
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Q1 a1 Qi1 Q1 Q1 Qi1 Qi Q1 Qi1

Note: Output is measured as real GVA; 2008Q1 = 100
Source: ONS & NIESR
Not surprisingly, rising employment and stalled output led to lower productivity and
hence lower real wageFigure 2.3 (left) highlights the overall trend in botihe meanand
median growthof real wagesn the last seven decadé@¥hat emerges is that wages tend to
follow the trend of labour productivity, although some temporary deviations might occur
(Chadha, 2017)Nevertheless, bthe 1980s the average growthean real wages was around

4%, and remained positive up to 20@8tsince then thifigure has drastically fallen. Moreover,
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asError! Reference source not found(right) shows by February 2017 weekly earningsre

about 7% below prerisis levels.

Figure 2.3: Growth of real wageand Real Average Weekly Earnings
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Source: Chadha, 201Figure5,6 on page 9, 10

Turning to capital investmenthe UK also experienced an overall declinecapital
investment since 194@&hich resulted in low capital sto¢kigure2.4) (Chadha, 201)/ Indeed,
this has contributed to an overall reduction of capital employed per employéegguke 2.4
highlights,theinvestmento GDP ratio has remained drastically below its-gnisis levels. The
decline in new investment translates iattmwer capital to output ratio since the late 1980s.
Low capital investment is recognized in the literature as a reason &k mreductivity
(Syverson, 2011)In addition, some evidencesuggests h a t Britainds | ow
relationspecificallyto Germany and France is in large part due to lower levels of investment
(Crafts aewd OO0OMaAhoBr oadéee0dy and OO Mahon
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Figure 2.4: Real investmenand netcapital-output ratio trends
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Source: Chadha, 201Figure7,11, 13 on pag&0,16 and 17

2.2Innovation and technology

Innovation is an essential driver for protluity. We nextexamingg he UK&ds R&D ef f o
the resulting outcomes. The overall picture suggests that the UK is one tdaithersin

knowledge creationspecificallyleadingon r esearch excel |l K& e. Ho\
investment has been laand semslagging in the field of Industry 4.0 domains.

Research excellence

The UK is among the leading countries in terms of scientific publication citations and scientific
excellence. Ashownin Figure2.5, the United States renmai the largest single country for top
publications (around 25%), while the UK is ranked fourth, accounting for about 5% of the total
(OECD g1 Scoreboard, 2017Yhe EU28based authors have a leading position in 2016 and

they account for about 33% tife worldés most cited articles. Further, in terms of scientific
excellence measured by theercentage opublicationsproduced within each country that

attain a top 10%wvorldcited status t he EUG6s average i s about 1C
an average adbout 15%, behindnly the USA.
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Figure 2.5: Economies with the largest volume of tajited scientific publications

As a percentage of the world’s top 10% most-cited publications

a Global shara, 2005 W Global shara, 2016
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Source: OECD Science, Technology and Industry Scoreboard (2017)
R&D investment

R&D invesmment plays a key role in driving fisniihnnovatiors. However, sincéhe 1980s the
UK has divertedewer resources to R&DHKigure 2.6). The comparison with top investing
countries revealtower R&D spendingin proportion to GDP irthe UK thanin other major
economies in the world. In fadhe UK spent 1.67 per cent of GDP on R&D in 20Hhking
11"in the EU(ONS 2016 Gross domestic expendituna research and development, UK).

Figure2.6. Researchntensity gross expenditure on research and development as a percentage of GDP

— UK
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Source: Jones (2016).

We turn next tdhe two types of R&D spendirigpublic and norprofit R&D spending
and business spendingn gross domestic expendieiron R&D (GERD), government
expenditure onlhyaccountedor 6.8% in 2015, compared to 148628 EU countries.The weak

public R&D spending by governmeimt the UK was compensated to some extent by public
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R&D spending bythe hgher education sector, whicehoweda higher percentage in GERD
(25.6% in 2015) compared to the EU28 (23%).

The recenODECDScience, Technology and Indust§TI) Scoreboardndicatorg(2017)
report a strong positive association between research intensitthandtensity ofR&D
experditure.The UK is onapar with other major developed economies in terms of the number
of researchers in total employment, but the aveeagendituren R&D is lower thain others
including Germany and France. This suggests thate tlage differences inresearch
specialisationas well asindicatingthe lower wage and capital investment associated with

researchers in the UkKompared toesearchers elsewhere

In most of theOECD countries, R&D is mainly driven by business expenditure
enterprises, accoung for more than60% of the total R&Dexpenditur OECD STI 2017)
However, he UK business sectorfR&D is lower thanthe OECD averagdn addition, the
U K 6SME share of business R&D in total is lower tianmost other countries, and only a
guarter ofthe SMB R&D is supported by government, in comparison to 44% in Germany,
47% intheNetherland and31% in Italy(OECD STI 2017)

In promoting business R&Despeciallyby SMESs, government support playan
important role. INOECD countriesthe correlabn between R&D intensity and government
support is around 0.3 on averadgg(re 2.7). This indicator suggests thm@portantrole of
public fundingin stimulaing and suppoimg business R&D. Among EU countries, Belgium,
France, Hagary and Ireland are leadimythis suppot whi | e t he UKG&6s rati
The UKOGs government public R&D supplogrotp i n GD
but the business R&D intensity seems lower thmmthe US thoughwith the samedvel of

government support.
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Figure 2.7: Business R&D intensity and government support to business R&D, 2015

Source: OECD Science, Technology and Industry Scoreboard (2017)
ICT technology

Turning to intellectual propeyt globally the five industries computer and electronics,
transport equipment, machinery, electrical equipment and chenzicalkhe leading sectors in

the world inproducingnew patentsKigure2.8). The computer and electronics industry is the
sector with the highest shareiaformationand communicationtechnologies (ICTssrelated
patentsaccounting for more than 70% of global patents. IT services represent the dominant

sectorin relationto own ICT-related patents, buhese areleveloped across all sectors.

Figure 2.8: Patent portfolio of top R&D companies, by industry, 20142

Source: OECD Science, Technology and Industry Scoreboard (2017)
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