4. What drives regional productivity
gaps across the UK and how can
these be closed?
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Key points
•

•

•

Regional productivity gaps are large,
with average output per job around
40% above the UK average in London,
but about 16% below the national
average in Yorkshire and the Humber.
The gap between the best- and
worst-performing local enterprise
partnerships (LEPs) in England has
widened over time, with productivity
in the highest-ranking LEP being
2.1 times more than in the least
productive LEP in 2017, compared
to 1.8 in 2002.
While differences in the composition
of industrial activity can explain some
regional productivity differences,
"horizontal" issues such as skills,
connectivity and innovation appear
more significant in general.

•

Using a cross-sectional regression
analysis, we find that places that
are better connected physically
and have access to skilled workers
tend to be associated with higher
productivity levels.

•

These findings suggest that both
policymakers and businesses need
to focus on upskilling workers,
particularly in areas where there are
skills gaps, such as self-management
and leadership skills as well as
digital capabilities.
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•

•

Investing to improve the quality and
capacity of local infrastructure could
help boost the connectivity of a place
(and consequently its productivity
based on our analysis). LEPs could
work in collaboration to strengthen
intra-region connectivity and access
to economic hubs, for instance
drawing on the experience of the
Oxford-Cambridge arc, which is
supported by four LEPs in the region.
The economic prize for getting this
right could be significant. If areas that
are currently performing below the
UK average can close 50% of this
productivity gap, it could boost
GDP by £83 billion in these areas,
equivalent to an increase of nearly
4% in total UK GDP.

Introduction
As our analysis in the previous section
shows, UK productivity levels continue
to lag behind other advanced economies
such as France, Germany, Sweden
and the US. This reflects slower
productivity growth since the financial
crisis (see Figure 3.1 in the previous
section), but also long-term structural
challenges facing the UK economy related
to factors like infrastructure and skills.
In this article we apply a regional lens
to the ‘productivity puzzle’ by examining
disparities in regional productivity and the
causes and drivers of these differences.
As our analysis shows, the issue for many
parts of the UK is less about how to catch
up with other countries than about how
to catch up with cities and regions much
closer to home. Questions of devolution
and decentralisation have risen up the
agenda in recent years, with local cities
and regions now having greater capacity
and autonomy to respond to local needs
and challenges.

We also show the potential further gains
that could be achieved from ‘levelling-up’
productivity across areas.
The discussion in the rest of the article is
structured as follows:
•

Section 4.1 How does productivity
vary across different parts of the UK?

•

Section 4.2 The causes and drivers of
varying regional performance across
the UK

•

Section 4.3 How can the UK boost
productivity in regions that lag behind?

•

Section 4.4 The potential prize from
closing the regional productivity gap

Details of our regression analysis of
the possible drivers of local productivity
differences are provided in a technical
annex.

Halving the regional
productivity gap could
increase UK GDP by £83bn.
Jing Teow
Senior Economist, PwC

This article was written by Jing Teow and Natasha Reilly.
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Figure 4.1 – Productivity (GVA per job) by NUTS 1 region, 2017
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4.1 – How does productivity
vary across different parts
of the UK?
Figure 4.1 shows variation in productivity
performance at the NUTS1 level2. The region
with the highest level of productivity is
London, where productivity is around 40%
above the UK average, while the region with
the lowest level of productivity is Wales,
where productivity is 18% below the
national average.

As a result, the majority of English regions
sit below average UK productivity as do
Wales and Northern Ireland. Scottish
GVA per job is also slightly below the UK
average level, despite being higher than
all English regions except London and
the South East.

UK average productivity is skewed
by the high performance of London,
which accounts for 17% of the workforce
and had average GVA per job of around
£77,000 in 2017 (the latest year for which
data are available at the regional and
LEP level).

2
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When discussing regional productivity, the standard measure that has been used in this article is GVA per filled job from the regional/sub regional productivity
data estimated by ONS. The NUTS1 and LEP data presented is from the most recent year of available data, 2017.
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Which variables have most
explanatory power for regional
productivity differences?
We have also carried out a more formal
multivariate regression analysis to identify
more precisely the relative importance of
possible drivers of differences in regional
productivity at the LEP level.
To do this, we regress productivity on
key drivers for which adequate local data
are available, namely skills, connectivity
and investment in R&D and innovation,
and business size. The technical annex
contains more details of our modelling
methodology and results.
We find that two variables reliably
have statistically significant impacts
on relative local productivity:
•

•

Workplace skills, measured by
the share of professional and
managerial occupations in the local
area, has a statistically significant
impact on the productivity of the
local area. A 1 percentage point
increase in this measure, results in
a 2% increase in productivity.
Physical connectivity also matters.
A 1% increase in the short-distance
connectivity score boosts productivity
by 0.06%. To put this into perspective,
if Cornwall and the Isles of Scilly could
improve its short distance connectivity
score to match the score of the Heart
of the South West LEP (an increase
of c. 85%), its productivity would
increase by around 10%, or £4,600
per job.

The lack of significance for the innovation
driver might suggest that while it is
important to create new inventions or
innovations, it is the adoption of new
technology (or diffusion) that is more
important for the relative productivity
ranking of different regions. But this is
not easy to measure at local level as
precisely as needed for this kind of
formal regression analysis.
While the other drivers have not appeared
to be significant in our multivariate
regression analysis, our univariate analysis
of these drivers show that they are
individually positively associated with
productivity. However, when taken
together, our analysis shows that better
workplace skills and greater physical
connectivity appear to be the most
important factors associated with
higher local productivity levels.

This may reflect the fact that young people
tend to be relatively mobile, often moving
to a new city for university, and then
migrating to another in search of job
opportunities23. These patterns of
mobility potentially weaken the link
between local educational attainment
and productivity, meaning that the
ability of local areas to attract and retain
high-skilled workers after they finish their
school or university education matters
more for local productivity.

One might also expect the local level
of educational attainment to matter for
productivity, as the young people that
live and grow up in the local area may
then tend to move into jobs in the same
locality after leaving school or university.
As a result, LEPs that are able to produce
highly qualified young people should be
more productive as these young people
enter the workforce.
We include ‘Attainment 8’ as a measure of
educational attainment. Attainment 8 is the
average score for pupils’ in eight English
Baccalaureate subjects taken at GCSE
within a local area. When educational
attainment is included in our model, it is
statistically insignificant, but the workplace
skills variable remains significant.

23 See Centre for Cities, The great British brain drain: an analysis of migration to and from Liverpool, January 2017.
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Businesses can support this through
workplace training and upskilling. This is
especially critical given that PwC’s recent
global skills survey shows that the desire
of UK employees to learn new skills is not
being met adequately by business at
present27. Training existing employees is,
however, only part of the overall solution:
businesses also need to join forces with
schools, colleges, universities and
policymakers to link curricula to jobs
of the future.
Our analysis also shows that connectivity,
particularly physical connectivity, matters
to relative local productivity. The UK’s
National Industrial Strategy28 includes
infrastructure as one of the five
foundations of productivity, supported by
a projected pipeline of public and private
investment of around £600 billion and
public infrastructure investment in the
next decade. The investment in local
infrastructure could help boost the
connectivity of a place (and consequently
its productivity). To support connectivity
between cities, LEPs could work in
collaboration to strengthen intra-region
connectivity. One such example is the
Oxford-Cambridge arc, which is supported
by four LEPs with ambitions to boost
east-west transport connectivity through
the East West Rail and Expressway29.
As the government and others have
recognised, more such initiatives are
also needed in other parts of the country,
such as the North of England, which often
have less well-developed transport
infrastructure.

Another important issue is the need
to improve the adoption rate of new
technologies across the country.
Research by the CBI suggests that,
while the UK’s best performing firms
are highly innovative, best practices
must reach a greater range of businesses
through the adoption of proven
technologies and ideas30. A survey by
the ONS also shows that most UK firms
are yet to adopt more sophisticated
technologies for e-commerce and to
improve organisational efficiency31.
The UK Innovation Survey published by
BEIS also shows there are clear benefits
from increasing the rate of innovation at
the firm level, but doing this consistently
across the country will take sustained
long-term efforts by both government
and business.

4.4 – The potential prize
from closing the regional
productivity gap
Our analysis shows that there is a wide
range of policy levers that local and central
government can use to deliver local
improvements in productivity. Businesses
can also do their part by contributing to
the skills and innovation agenda.
The prize for getting this right is
potentially large. If LEPs and countries
that are currently performing below the
UK average can close 50% of the gap
in productivity performance with the UK
median, it could boost UK GVA by around
£83 billion, equivalent to nearly 4% of GDP.
At the NUTS1 level Yorkshire and the
Humber could see the largest percentage
increase (13.5%), followed by Wales
(10.7%).

27 PwC, The Upskilling Hopes and Fears research, September 2019.
28 Department for Business, Energy and Industrial Strategy, National Industrial Strategy, 2017.
29 The four LEPs include the Oxfordshire Local Enterprise Partnership (OxLEP), Buckinghamshire Thames Valley Local Enterprise Partnership (BTVLEP),
South East Midlands Local Enterprise Partnership (SEMLEP), and the Business Board of the Cambridgeshire and Peterborough Combined Authority.
30 CBI, From Ostrich to Magpie, November 2017.
31 ONS, Information and communication technology intensity and productivity, October 2018.
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Technical annex:
econometric analysis of the drivers
of regional productivity
We use a simple cross-sectional
regression approach to understand the
relative importance of the various drivers
that influence regional productivity.
We estimate the model parameters using
the standard ordinary least squares
(OLS) econometric technique using
data on all 38 LEPs.
Table 4.1 sets out the variables we
included in our modelling specification.
The primary skills measure we use
relates to the share of occupations within
the LEP that fall within the SOC definition
of skill level 4, which is comprised of
professional occupations and high-level
managerial positions in business or
government.
In our second model, we also test
the importance of educational attainment
as a measure of local educational
attainment levels. To do this, we included
the UK Government’s Attainment 8
scores for LEPs32.

Technical annex model 4.1

lnProductivity j = βo + β1Skillsj + β2ln(Connectivity j) + β3Digitalj +
β4R&Dj + β5Business sizej + μ
Technical annex table 4.1: Variables included in our modelling specification
Variable

Definition

Data source

Dependent
variable

lnProductivityj

Log of productivity (GVA per job) for LEPj

ONS

Explanatory
variables

Skillsj

Percentage of workplace adult
population working in an occupation
with a skill level 4 (SOC) for LEPj

Nomis, ONS

lnConnectivityj

Log of short distance connectivity
‘score’ for LEPj

PwC analysis

Digitalj

Percentage of fixed broadband
connections with speeds of >30Mb/s
for LEPj

Ofcom
Connect
Nations

R&Dj

The level of R&D expenditure as a
percentage of GDP for LEPj

Eurostat

Business sizej

Percentage of large businesses
(250+ employees) for LEPj

Nomis, ONS

lnAttainment8j

Log of LEPj’s average Attainment 8 score

Department
for Education

Source: PwC analysis

Technical annex model 4.2

lnProductivity j = βo + β1Skillsj + β2ln(Connectivity j) + β3Digitalj +
β4R&Dj + β5Business sizej+ β6ln(A8j)+ μ

32 This score is measured by calculating the average score for pupils’ eight English Baccalaureate subjects taken at GCSE within the local area.
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The results from our analysis are shown
in Table 4.2.
To test the relationship between
productivity and individual drivers,
we also test each of the individual
variables in isolation using a univariate
regression, again using the OLS approach,
based on the following specification:
Through our series of univariate
regressions, we have found that all of the
variables individually appear to have a
statistically significant relationship with
productivity (at the 1% significance level),
as shown in Table 4.3. However, our
multivariate analysis is more powerful
in indicating which of the variables
has greater explanatory power.

Technical annex table 4.2: Log-linear coefficients for explanatory variables of
productivity, 2017
Model 1

Model 2

Log of productivity

Log of productivity

Percentage of level 4 occupations (SOC)

2.043***

1.660***

ln(short distance connectivity score)

0.062**

0.052*

% of fixed broadband connections >30Mb/s

-0.055

0.082

Dependent variable

ln(average Attainment 8 score)
Constant

0.484
9.516***

1.777***

38

38

VCE

OLS

OLS

Adj R squared

0.739

0.743

RESET p value

0.059

0.035

N

*** Statistically significant at the 1% level, ** statistically significant at the 5% level, * statistically significant at the 10% level
Source: PwC analysis

Technical annex model 4.3

lnProductivity j = βo + β1Skillsj + β2ln(Productivity driverj) + μ
Technical annex table 4.3: Univariate regressions
Univariate regressions
Dependent variable

Log of productivity

ln(percentage of level 4 occupations (SOC))

0.707***

ln(short distance connectivity score)

0.147***

ln(% of fixed broadband connections >30Mb/s)

0.532***

ln(R&D expenditure as a proportion of GDP)

0.102***

ln(% of large enterprises (250+ employees))

0.326***

ln(average Attainment 8 score)

2.082***

N
VCE

38
OLS

*** Statistically significant at the 1% level, ** statistically significant at the 5% level, * statistically significant at the 10% level
Source: PwC analysis
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