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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 Lloyds 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: 

 

¶ Theme 1 ï Making the UK a more effective trader 

o White Paper 1: UK Trade in the New Globalised World 

o Research Paper 1: On the Determination of Sectoral UK Exports 

o Research Paper 3: Defying Gravity? Policy Uncertainty and Trade 

Diversion 

o Research Paper 4: An Export Strategy for High Growth 

(More to follow) 

 

¶ Theme 2 ï Skill challenges, productivity and prosperity in the UK 

o White Paper 2: UK Productivity and Skills  

o 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. 
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Executive Summary 

 

The productivity slowdown across the developed economies begs both an explanation and 

policy solutions since the financial crisis in 2008, and continue to stimulate lively debates 

today. In the UK where the problem seems particularly acute, one of the key areas of the 

productivity debates relates to skills problems. This White Paper offers a perspective on this 

long term problem, and more generally takes stock of the existing understandings of the UK 

productivity challenges, and the evidence on the links between skills and productivity, at 

national, regional and firm levels.  

The global and national economic forces since 2008 compounded the long-term factors that 

restricted productivity growth in the previous decades. The overview of the key factors of 

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

help us to understand the rationales given behind the UKôs weak productivity. What has 

become clear is that no single factor has caused the UKôs productivity problems. In the short-

run, the acute decline of global demand and the slow recovery have been partly responsible, 

but this accompanied by other concerns, not all global crisis related, such as curbed business 

dynamisms across regions and industries.  

More concerningly, the long-term productivity growth slowdown is real and we argue in this 

review that to explain it we need to turn to technology and skills focus. Conceptually, skills are 

part of human capital, and determine productivity and long-run growth. On the positive side, 

in recent years, the UK has improved at each skill level and is expected to continue to improve. 

However, the cross-country comparative statistics show that the UK is lagging behind on 

vocational education 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 facing challenges on 

intermediate skills and low skills, compared to international peers.  

Technology is fundamental to productivity growth yet its adoption and diffusion requires skills. 

Not only the right level of skills, but also the right characteristics of skills, placed where and 

when they are needed impact on if and how evolving technology drives growth. Hence the 

problems of mismatch of skill demand and supply, namely skill shortages and gaps, matter. 

Regardless of skill levels, the evidence consistently narrates a story of skill shortages, skill gaps 
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and skill mismatches in UK workplaces. Skills gaps and skill mismatches are hardly surprising 

phenomena for an economy experiencing technological advancement. Yet dealing with skills 

problems requires forward-looking policies and instruments to reshape education and training 

to meet the new demands. 

There is consensus that the creation of new technologies (that is innovation) and their 

subsequent adoption (that is diffusion) require different types of skills. It is argued that the 

impact of technology leads to rising relative demand both for highest-paid skilled jobs, which 

require non-routine cognitive skills; and for low-paid least-skilled jobs, which require non-

routine manual skills. Nevertheless, demand will fall for ómiddlingô jobs, which have required 

routine manual and cognitive skills. This 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 empirical 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 they may (or may not) acquire skills subsequently. 

While the formal education measures used for skill levels raise measurement problems, so do 

the self-reported measures of skill gaps, often with reporting bias by employers. Another 

challenge is to ensure that the link found between skills and productivity is causal, i.e. that 

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

At national level, earlier work that considered skill gaps found a strong link between skill 

shortages and productivity growth.  In 1993 it was estimated that if Britainôs skill shortages 

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 more influential 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 short-term R&D expenditure and decreased long-term fixed capital investment.   

Furthermore, the regional perspective acknowledges the presence of knowledge exchange 

between workers within an area. Tacit, practical knowledge is found to be particularly 

transferable through human interactions and depends upon the firmsô existing absorptive 

capacity. Following this logic, high 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 effects, slowing productivity further. However, 



abs_lloyds@aston.ac.uk 

www.lbpresearch.ac.uk 

 

 6 

little evidence is available to directly test the concept of skill mismatch and these virtuous and 

viscous circle effects. Moreover, a study of high growth firms showed that in an industry-region 

where there were more fast-growth incidents in terms of employment, the average employment 

growth of the rest of the cluster seemed to dwindle, in the UKôs peripheral regions in particular. 

This suggest that there was potential competition for skills and talents, and that in the regions 

with a weak skill basis isolated cases of fast-growing firms may actually make things worse 

not better.   

Related to this, there is research showing that more of the variation in labour productivity 

between regions came from unproductive sectors in certain regions than from allocation of 

sectors to regions or to specialization in the regions. In turn, these sectoral productivity 

differences between regions partly resulted from the skills and occupations composition of the 

employees in the region. 

On the still lower level, empirical work linking firm 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 estimated the relationship 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 are expected to be found in relation to experienced professionals. 

This signals that expanding higher education will not provide the necessary skills to improve 

performance, and training may be more appropriate. Similarly, a move away from education 

levels as the key variable, and towards skills composition analysis, is important, with 

exploration of skill gaps providing a valuable alternative to the current skill levels evidence 

about productivity. 

In conclusion, skills gaps and skill mismatches are hardly surprising phenomena for an 

economy experiencing technological advancement. Skill gaps, however, are detrimental to 

productivity, and reduce R&D spending and capital investment, which in turn restrict 

productivity growth. This means that skill gaps are the most constraining, be they of high, 

medium or low skills levels. Evidence seems to suggest that both skills levels and skills gaps 

hamper firmsô performance, both directly, and indirectly through their effects on innovation.  
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While focusing on the complex relationship between technology, skills and productivity, we 

also acknowledge the importance of other aspects of the long-term productivity challenge, such 

as the inter-connection between technology, market structure and market power, and its 

implications for productivity. 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 microstructure within industries is not 

permanent, for it depends on what others do in the global marketplace. Hence, it is too narrow 

to focus on the UKôs productivity issues within a sector and in a specific place. A global view 

is essential for productive analysis. 
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1. Introduction 

 

Raising productivity is crucial to economic prosperity. At the macroeconomic level, 

productivity, measured by total factor productivity (TFP), is a well-understood source of 

long-run economic growth (Hall and Jones, 1999; Bartelsman and Doms, 2000), and 

therefore its distribution is the main driver of global inequality in economic outcomes (Hall 

and Jones, 1999; Hsieh and Klenow, 2009). The differences in productivity of comparable 

countries explain a large degree of the differences in those nationsô economic growth.1  

At the microeconomic level, productivity is an unfailing predictor of firmsô survival 

and post-entry growth (Farinãs and Ruano, 2005), the likelihood of successful exports and 

firmsô international expansion (see more in LBGCBP White Paper 1). More productive 

firms are also those that tend to stay ahead through innovation (see Syverson 2011 for a 

review). As Paul Krugman asserts, ñproductivity isnôt everything, but in the long run it is 

almost everythingò (Krugman, 1997).  

However, the UKôs productivity has long been seen as sluggish. To understand the 

UKôs productivity challenges, we may think of two separate problems. There is a long-term 

productivity problem ï the longstanding productivity gap compared with the major 

international peers since the 1970s (Figure 1.1). The UK has experienced a steady growth 

at a rate of 2.3% in labour productivity, yet by 2016 the output per hour worked in the UK 

was 16.3% below the average for the rest of the G7 advanced economies (ONS 2018).2 

Although this gap turns out to have been reduced with the recent adjustment of the 

statistical measure, the UK level is still below those of many other productive nations 

(OECD, 2019).3  

The UKôs second, more recent productivity problem, known as the productivity 

puzzle, refers to the zero-productivity growth in labour productivity following the financial 

                                                 
1 For example, it is noted that the UKôs overall productivity is lower than Germany and France (ONS, 2014), and 

some attribute the differences to the size of the medium-sized enterprises sector (Grant Thorton, 2012).  Another 

example is the debate on productivity and middle-income trap (Eichengreen et al., 2011) among fast growing 

emerging economies.  
2 ONS (2018), International comparisons of UK productivity (ICP), final estimates: 2016. 
3 According to the OECDôs adjusted estimates, the UKôs gap in labour productivity levels with the United States, 

is estimated around 8 percentage points smaller than was previously estimated ï closing from 24% to 16%. The 

gap with Germany shrinks from 22% to 14% and with France from 20% to 11% (OECD, 2018).  
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crisis in 2007-2008, a growth level which has failed to recover ever since. While the focus 

is on the slow recovery in productivity since 2008, we seem to overlook the fact that the 

UK has experienced an extraordinary flat period for 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 a short-term question, and that long run patterns in the labour 

productivity trajectory may persist, even if productivity growth returns to the pre-crisis 

level (Oulton and Sebastiá-Barriel, 2013).  

The explanations of these two productivity problems differ. While productivity 

measurement issues may obscure the whole picture about the comparative productivity 

records, the weakened demand, from global and at home, may have acted as a restraining 

factor for the post-2008 stalled productivity growth. The declining business dynamism may 

underline the UKôs short-term productivity problem, but to understand the UKôs long-term 

productivity challenge, we must take a long-term perspective and examine the fundamental 

factors that determine productivity growth, such as technology and the implications for 

skills. Over the past decades, technology has changed the way firms and industries operate, 

with enormous, but unequal impacts. In this White Paper, we review the UKôs skills and 

productivity links which are often influenced by technology changes.   

The UK traditionally held the belief of a free market in training, like the USA. It 

assumes that market incentives are sufficient to encourage people to acquire skills. This 

differed from countries like Germany, France, Australia, Japan and Sweden, where 

institutions were created to address the market failures resulting from insufficient 

investment in skills when financed only by private companies and individuals. 

Nevertheless, opinions in the UK have shifted in recent years towards positive interventions 

through tax relief on vocational training costs.  

This review aims to take stock of the existing understanding of the UK productivity 

puzzle and of the evidence on the links between skills and productivity, at national, regional 

and firm levels. We also consider a special case ï entrepreneurial skills ï and try to 

understand how they impact on productivity.  

The intelligence on skills compiled in this review illustrates an increasingly clear 

picture of the UK skills mix in the context of the UKôs productivity challenges. However, 

the statistical patterns of the productivity and skills characteristics do not prove causal 
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relationships between them. Based on the theories and empirical evidence we review in this 

report, we may say that while the causal links between skills levels, skill mismatch and 

productive performance are established at national level, the emerging theories and 

evidence only start to suggest some regional productivity consequence of certain skills 

distributions. The weakest link in our established understanding of these processes remains 

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

the mechanisms through which skills, technology and productivity are tightly intertwined.  

Another purpose of this review is also to identify what we need to know about the 

elements of UK productivity, but do not know as yet.  Filling these important gaps in our 

knowledge will guide the prioritisation of our future research agenda. This White Paper is 

structured as follows. Section 2 begins by sketching a picture of the UKôs skills, using 

available statistics. Section 3 takes a short-term perspective in reviewing the UKôs 

productivity problems. Section 4 takes a long-run view and reviews in more depth the links 

between technology, skills and productivity. Conclusions are drawn in the final section.  
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2. The UK Productivity and Skills  

This section is a snapshot of the UKôs skills in the context of the UKôs most significant 

economic problem, the productivity conundrum. We do so by positioning the UK alongside its 

international peers in terms of its productive performance and the skills development, utilising 

available comparative statistics.  

We start by portraying the key productivity indicators, illustrating the UKôs 

productivity problems, which will feature in more detail in the next two sections. Inquiring into 

the fundamental factors of production (labour and capital) and other factors affecting 

productivity, such as inputs for innovation, we show the patterns of some known factors that 

explain the UKôs weak productivity. In particular, we focus on the skills factors that are 

embedded in human capital and that determine productivity and long-run growth. The fallen 

real wages and hence the reduced capital-to-labour ratio explain the fall in labour productivity 

and TFP (Pressoa and Reenen 2014), yet the issues around skills are complex and the cost 

leading to reduced productivity growth is non-permanent. The UK has record high employment 

levels compared to most OECD countries, and evidence suggest that the weakened labour 

quality is not mainly driven by the UKôs flexible labour market (Blundell et al., 2013). 

In what will emerge from the statistical pictures, the UK performs comparatively well 

on high skills, while facing challenges on intermediate skills and low skills compared to 

international peers. The comparative statistics also show that the UK is lagging behind on 

vocational education and training, although in recent years more emphasis has been put  into 

the governmentôs policy agenda on the aspect of skills development. There is emerging 

evidence, albeit limited, to suggest that cognitive skills are greatly demanded in the age of the 

digital economy. 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.  

While the workplace skill mismatch statistics are scanty, the existing evidence 

consistently narrates a story of skill shortages, skill gaps and skill mismatches in the UK 

workplace. The existing statistics suggest that to boost growth, productivity and earnings, the 

UK should accordingly encourage lifelong learning among adults and promote better skills 

utilisation.   
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2.1 The UK productivity and factor inputs 

The UK has a longstanding productivity gap vis-a-vis its major international peers (ONS 

2018).4 It is estimated that by 2016, the output per hour worked in the UK was 16.3% below 

the average for the rest of the G7 advanced economies. Although this gap has been reduced 

with the adjustment of how labour input is measured, the UK is still behind many more 

productive nations (OECD, 2019).5  

In addition, while the UK economy has experienced steady growth at a rate of 2.3% in 

labour productivity since the 1970s (Jones, 2016), following the financial crisis of 2007-2008 

it slowed down considerably and has failed to recover since. This has been dubbed the UK 

productivity puzzle (Barnett et al., 2014). In addition, some economists think that the decline 

and slow recovery of productivity growth is not just in the short term, but may have affected 

the long run labour productivity growth trajectory, even if it returns to the pre-crisis level 

(Oulton and Sebastiá-Barriel, 2013). 

Figure 2.1: The UKôs labour productivity records and the productivity puzzle 

 
Source: Jones (2016). 

 

Productivity defines efficiency in production. Hence the more output is produced from 

a given amount of inputs, the higher the productivity of the producer. Even though what affects 

the UKôs slow productivity growth since the recession and what affects it over the long-term 

may differ, we can approach the issues by considering the accumulation of the factor inputs of 

                                                 
4 ONS (2018), International comparisons of UK productivity (ICP), final estimates: 2016. 
5 According to the OECDôs adjusted estimates, the UKôs gap in labour productivity levels with the United States, 
is estimated around 8 percentage points smaller than was previously estimated ï closing from 24% to 16%. The 

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

combined).  

First, it is notable that during the recession since 2008, what followed the sharp fall in 

aggregate demand was the much milder decline of labour inputs. Figure 2.2 shows the trends 

of output, hours worked and jobs in the UK since 2008. In fact, soon after 2008 a continuing 

improvement in employment combined with sluggish output would almost inevitably lead to 

recorded lower labour productivity. This emphasises a clear gain post-crisis of at least 7-8% in 

labour market outcomes (Chadha, 2017), while the labour productivity indicators stayed at 

lower levels. This was the curious pattern interpreted as labour hoarding and attributed to the 

UKôs flexible labour market institutions (Oulton, 2018). 

Figure 2.2: UK skills and productivity in an international context 

 

Not surprisingly, rising employment and stalled output led to lower productivity and 

hence lower real wages. Figure 2.3 (left) highlights the overall trend in both the mean and 

median growth of real wages in the last seven decades. What emerges is that wages tend to 

follow the trend of labour productivity, although some temporary deviations might occur 

(Chadha, 2017). Nevertheless, by the 1980s the average growth rate in real wages was around 

4%, and remained positive up to 2008, yet since then this figure has drastically fallen. Moreover, 
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as Error! Reference source not found. (right) shows, by February 2017 weekly earnings were 

about 7% below pre-crisis levels. 

Figure 2.3: Growth of real wages and Real Average Weekly Earnings  

 
Source: Chadha, 2017, Figure 5,6 on page 9, 10 

Turning to capital investment, the UK also experienced an overall decline of capital 

investment since 1949, which resulted in low capital stock (Figure 2.4) (Chadha, 2017). Indeed, 

this has contributed to an overall reduction of capital employed per employee. As Figure 2.4 

highlights, the investment to GDP ratio has remained drastically below its pre-crisis levels. The 

decline in new investment translates into a lower capital to output ratio since the late 1980s. 

Low capital investment is recognized in the literature as a reason for weak productivity 

(Syverson, 2011). In addition, some evidence suggests that Britainôs low productivity in 

relation specifically to Germany and France is in large part due to lower levels of investment 

(Crafts and OôMahoney, 2001; Broadberry and OôMahoney, 2004).  
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Figure 2.4: Real investment and net-capital-output ratio trends 

Source: Chadha, 2017, Figure 7,11, 13 on page 10,16 and 17 

 

2.2 Innovation and technology 

Innovation is an essential driver for productivity. We next examine the UKôs R&D efforts and 

the resulting outcomes. The overall picture suggests that the UK is one of the leaders in 

knowledge creation, specifically leading on research excellence. However, the UKôs R&D 

investment has been low and seems lagging in the fields of Industry 4.0 domains.   

Research excellence 

The UK is among the leading countries in terms of scientific publication citations and scientific 

excellence. As shown in Figure 2.5, the United States remains the largest single country for top 

publications (around 25%), while the UK is ranked fourth, accounting for about 5% of the total 

(OECD STI Scoreboard, 2017). The EU28-based authors have a leading position in 2016 and 

they account for about 33% of the worldôs most cited articles. Further, in terms of scientific 

excellence, measured by the percentage of publications produced within each country that 

attain a top 10% world cited status, the EUôs average is about 10%. The UK is above it, with 

an average of about 15%, behind only the USA.  



abs_lloyds@aston.ac.uk 

www.lbpresearch.ac.uk 

 

 18 

Figure 2.5: Economies with the largest volume of top-cited scientific publications 

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

 

R&D investment 

R&D investment plays a key role in driving firmsô innovations. However, since the 1980s the 

UK has diverted fewer resources to R&D (Figure 2.6). The comparison with top investing 

countries reveals lower R&D spending in proportion to GDP in the UK than in other major 

economies in the world. In fact, the UK spent 1.67 per cent of GDP on R&D in 2016, ranking 

11th in the EU (ONS 2016, Gross domestic expenditure on research and development, UK). 

Figure 2.6: Research Intensity: gross expenditure on research and development as a percentage of GDP 

 

Source: Jones (2016). 

We turn next to the two types of R&D spending ï public and non-profit R&D spending 

and business spending. In gross domestic expenditure on R&D (GERD), government 

expenditure only accounted for 6.8% in 2015, compared to 12% in 28 EU countries. The weak 

public R&D spending by government in the UK was compensated to some extent by public 
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R&D spending by the higher education sector, which showed a higher percentage in GERD 

(25.6% in 2015) compared to the EU28 (23%).  

The recent OECD Science, Technology and Industry (STI) Scoreboard Indicators (2017) 

report a strong positive association between research intensity and the intensity of R&D 

expenditure. The UK is on a par with other major developed economies in terms of the number 

of researchers in total employment, but the average expenditure on R&D is lower than in others, 

including Germany and France. This suggests that there are differences in research 

specialisation, as well as indicating the lower wage and capital investment associated with 

researchers in the UK, compared to researchers elsewhere. 

In most of the OECD countries, R&D is mainly driven by business expenditure 

enterprises, accounting for more than 60% of the total R&D expenditure (OECD STI 2017). 

However, the UK business sectorôs R&D is lower than the OECD average. In addition, the 

UKôs SME share of business R&D in total is lower than for most other countries, and only a 

quarter of the SMEôs R&D is supported by government, in comparison to 44% in Germany, 

47% in the Netherlands and 31% in Italy (OECD STI 2017).  

In promoting business R&D, especially by SMEs, government support plays an 

important role. In OECD countries, the correlation between R&D intensity and government 

support is around 0.3 on average (Figure 2.7). This indicator suggests the important role of 

public funding in stimulating and supporting business R&D. Among EU countries, Belgium, 

France, Hungary and Ireland are leading in this support, while the UKôs ratio is around 0.23. 

The UKôs government public R&D support in GDP is positioned in the middle of the EU group, 

but the business R&D intensity seems lower than in the US, though with the same level 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 property, globally the five industries, computer and electronics, 

transport equipment, machinery, electrical equipment and chemicals, are the leading sectors in 

the world in producing new patents (Figure 2.8). The computer and electronics industry is the 

sector with the highest share of information and communication technologies (ICTs)-related 

patents, accounting for more than 70% of global patents. IT services represent the dominant 

sector in relation to own ICT-related patents, but these are developed across all sectors.   

Figure 2.8: Patent portfolio of top R&D companies, by industry, 2012-14 

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

 

 














































































