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ABSTRACT

The UK government has committed to ‘levelling up’ regional economic performance. Through deriving geographically
disaggregated estimates of total factor productivity from plant-level data, we show that the productivity advantage of
London is far greater than differences between other regions. Evidence is then provided on the extent to which
differences in multinational ownership, trade involvement, enterprise structure, plant age, research and development,
subsidization, size, and industrial structure explain the London productivity advantage. Less than half can be explained
by these characteristics, which suggests that they should not be the main focus of policy to reduce spatial productivity

differentials.
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INTRODUCTION

In the last 20 years, except for a period in 2010-14 when
‘austerity’ dominated the policy landscape, improving pro-
ductivity has been a central objective of the UK’s industrial
policy (Cook et al., 2020). Whilst the exact policy practice
has varied across different governments, the importance of
productivity has been recognized and emphasized
throughout. In the context of continued growth in
regional disparities (e.g., McCann, 2016; Zymek &
Jones, 2020), there has recently been greater focus on
the need for spatial ‘rebalancing’ (cf. Martin et al., 2016;
UK2070 Commission, 2019). Indeed, since coming to
power in 2019, the current Conservative government has
made ‘levelling-up’ a policy priority (HM Treasury,
2020, 2021a). The recent policy paper Build Back Better:
Our Plan For Growth goes so far as to describe changing
the pattern of previous decades, in which London and
the South East of England have enjoyed larger increases
in prosperity than the rest of the country, as the govern-
ment’s ‘primary objective’ (HM Treasury, 2021a).
Formulation of policy to achieve this objective require
information on appropriate measures of productivity at a

regionally disaggregated level. Such information does not
currently exist for the UK, and this has hampered policy-
makers in the recent past. In particular, the 2017 industrial
strategy, which has been superseded by the framework set
out in the Build Back Better document, required the cre-
ation of ‘local industrial strategies’ (Department for
Business, Energy and Industrial Strategy (BEIS), 2017).
Developed by local enterprise partnerships (LEPs),! they
were to set out ‘clearly defined priorities for how cities,
towns and rural areas will maximize their contribution to
UK productivity’ (BEIS, 2018).2 However, a major issue
for the LEPs was (and continues to be) the lack of infor-
mation on spatial variations in productivity. As a result,
the published local industrial strategies tended to rely on
labour productivity data from the Office for National
Statistics (ONS),* which is aggregated to a small number
of broad sectors at local level. However, it is generally
recognized that a superior measure is total factor pro-
ductivity (TFP), which measures the productivity of all
factors of production (i.e., labour, capital and intermediate
inputs). Labour productivity will — de facto — be higher in
firms that are capital- or intermediate-input intensive.
Increasing labour productivity can thus be achieved

CONTACT
?(Corresponding author) @ r.i.d.harris@durham.ac.uk

Department of Economics and Finance, Durham University Business School, Durham, UK.

b@ john.moffat@durham.ac.uk

Department of Economics and Finance, Durham University Business School, Durham, UK.
@ Supplemental data for this article can be accessed at https://doi.org/10.1080/00343404.2021.2004308.

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-
nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or

built upon in any way.


http://crossmark.crossref.org/dialog/?doi=10.1080/00343404.2021.2004308&domain=pdf&date_stamp=2022-09-19
http://orcid.org/0000-0001-8066-3629
http://orcid.org/0000-0002-9529-1749
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:r.i.d.harris@durham.ac.uk
mailto:john.moffat@durham.ac.uk
https://doi.org/10.1080/00343404.2021.2004308
http://www.tandfonline.com
http://www.regionalstudies.org/

1714 Richard Harris and John Moffat

by substituting capital or intermediate inputs for labour
(Harris & Moffat, 2017b, sect. IV) without any improve-
ment in the efficiency of, or technology employed by, the
firm.

While an important by-product of this paper is to pro-
vide estimates of TFP at different spatial levels (here we
focus on administrative regions, LEPs and major cities),
its main contribution is to investigate the source of Lon-
don’s TFP advantage using a Blinder-Oaxaca decompo-
sition (Blinder, 1973; Oaxaca, 1973). This shows
whether it can be explained by differences in a range of
plant characteristics such as multinational ownership,
trade involvement, enterprise structure, plant age, engage-
ment in research and development (R&D), subsidization,
size and industrial structure. Such information will also be
useful for various tiers of government in allowing them to
identify the extent to which policy should focus on
improving plant characteristics, through the ‘mix’ of plants
in any localisty, or whether policy should focus on under-
lying drivers of spatial differences in productivity such as
infrastructure and agglomeration economies.

The rest of the paper is structured as follows. The next
section briefly overviews the potential sources of spatial
productivity differences. This is followed by a discussion
of the methodology used to construct plant-level estimates
of TFP and to decompose London’s TFP advantage. The
results are then discussed. The final section concludes.

DETERMINANTS OF REGIONAL
PRODUCTIVITY DIFFERENCES

There have been few attempts at quantifying the contri-
bution of particular plant characteristics to regional pro-
ductivity differentials. For the UK, Harris and Moffat
(2017a) disaggregate the Scotland—rest of the UK pro-
ductivity gap using a simplified version of the methodology
employed below and find that Scotland’s productivity dis-
advantage in the largest industries was mostly explained
by plant characteristics, specifically Scotland’s relatively
old plants and its higher proportion of plants that do not
belong to larger enterprises. Other studies have tended to
focus on industry composition and do not consider the
many other determinants of TFP (e.g., Zymek & Jones,
2020). The determinants of TFP have been reviewed exten-
sively elsewhere (cf. Harris & Moffat, 2015b, p. 2017b;
Tsvetkova et al., 2020), so here we only provide a brief dis-
cussion with the emphasis on those determinants that are
observed in the dataset used below.

Spatial variables such as those identified by Tsvetkova
et al. (2020) — governance, infrastructure, physical geogra-
phy and agglomeration economies — lie at the root of spatial
differences in productivity. Agglomeration economies, in
particular, have received particular attention in the litera-
ture. These are benefits that arise from being located in
the vicinity of large concentrations of other plants and
may be an intra-industry phenomenon, arising from the
localization of particular industries (Marshall, 1890), or
an inter-industry phenomenon, resulting from diversity in
the industrial structure of the local economy (Jacobs,
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1970). Empirical analyses of the effects of agglomeration
economies on productivity have produced mixed results
(Melo et al., 2009; de Groot et al., 2016). The accessibility
of different types of infrastructure can also increase pro-
ductivity (Akerman et al., 2015; Ahlfeldt & Feddersen,
2018; DeStefano et al., 2018). Higher quality governance
may also improve productivity. For example, a recent
paper by Fadic etal. (2019) found that the efficiency of pub-
lic administration boosts firm-level productivity growth in
Italy. One potential way of achieving an improvement in
the quality of governance is through the decentralization
of powers, although the empirical evidence on the effects
of decentralization is mixed (Blchliger & Egert, 2013).
All the aforementioned variables impact productivity
directly, and also indirectly via their effect on plant charac-
teristics. We will now discuss those plant characteristics
that are used in the analysis below.

Multinational ownership, which refers here both to
ownership by UK-owned firms that operate plants abroad
and to ownership by foreign-owned firms, has been shown
to be positively related to productivity (ONS, 2017). With
respect to UK-owned firms engaged in outward foreign
direct investment (FDI), this association implies that
firms must be more productive in order to overcome the
barriers to overseas investment. In relation to foreign-
owned plants, the positive association has been attributed
to ‘cherry-picking’, whereby foreign-owned firms acquire
plants that are more productive. However, the association
could reflect a causal relationship if belonging to a multi-
national firm provides access to superior overseas technol-
ogy. For the UK, Bloom et al. (2012) find a positive effect
of US ownership on productivity, but Criscuolo and Mar-
tin (2009) and Harris and Robinson (2002) find that the
higher productivity of foreign-owned plants is more the
result of cherry-picking.

The literature has also found that exporting and
importing has a positive association with productivity
(Wagner, 2007; Harris & Moffat, 2015a). Similar to mul-
tinational ownership, it is unclear whether the relationship
between exporting and productivity is causal because firms
that are more productive may self-select into exporting.
Learning-by-exporting could arise if firms benefit from
knowledge flows from international customers or because
the more competitive nature of international markets
requires them to improve their productivity. Importing
could also increase productivity by opening channels
through which knowledge may be diffused.

The effect of age on productivity is theoretically ambig-
uous because plants may ‘learn-by-doing’ (Arrow, 1962;
Thompson, 2012), but may also suffer technical obsoles-
cence as they age (Aghion & Howitt, 1992). Productivity
growth decompositions have tended to show that new plants
have higher TFP than existing plants and therefore contrib-
ute positively to productivity growth (Disney et al., 2003;
Harris & Moffat, 2017a). While this is consistent with a
negative effect of age on productivity, such decompositions
do not show that age causes lower productivity.

Receipt of a subsidy may increase TFP if it increases
the rate of learning-by-doing. On the other hand,
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subsidies can shelter firms from the disciplining effects of
the market incentives faced by firms and create a culture of
‘rent-seeking’ (Porter, 1990). In such circumstances, the
management of firms may focus less of their efforts on
innovation and improving efficiency (Leibenstein, 1966).
For the UK, Harris and Moffat (2020) find a positive
but small effect of subsidization on TFP in some manufac-
turing industries.

The size of the plant and the structure of the enterprise
to which it belongs may have effects on productivity. Most
obviously, larger plants and plants belonging to larger
firms may benefit from economies of scale. Conversely,
the greater complexity of managing a large organization,
especially one that is split across multiple sites, may pro-
vide smaller firms with a productivity advantage (William-
son, 1967). Recent empirical evidence from Berlingieri
et al. (2018) confirms the positive relationship between
firm size and productivity observed in previous studies
but finds that it is stronger in manufacturing than services.

R&D is likely to have a direct effect on TFP if it leads
to process innovations that improve plant efficiency, or the
creation of new products that are produced using superior
technology than that used in older product lines. R&D
may also have an indirect effect by increasing the ability
of the firm to internalize external knowledge, that is, its
absorptive capacity (Cohen & Levinthal, 1989, 1990). In
line with theory, the empirical literature has consistently
found positive effects of R&D on productivity although
there is substantial variation in the size of the effects
obtained (Hall et al., 2010). While relatively few studies
have used UK data, these have also obtained positive
effects (Griffith et al., 2006; Rogers, 2010).

Industry composition has the potential to play a large
role in explaining regional differences in productivity
since industries operate with very different technologies.
The reallocation of resources from low to high pro-
ductivity sectors has long been recognized as an important
part of the development process (see Kriiger, 2008, for a
review of the literature). Consequently, the share of output
or employment accounted by different industries is
assumed to explain a large proportion of cross-country
variation in productivity. Chanda and Dalgaard (2008)
find evidence in support of this view but Caselli (2005)
finds that cross-country differences in TFP are largely
explained by within-industry differences rather than sec-
toral composition. Similarly, previous analyses have
found that industry composition plays a minor role in
explaining regional productivity differences in the UK
(Martin et al., 2018, 2019; Zymek & Jones, 2020). An
interesting exception is Webber et al. (2009) who find
that controlling for industry mix substantially reduces
but does not eliminate the size of regional productivity
differentials in output per employee.

DATA AND METHODOLOGY

The analysis involves two stages. First, estimates of TFP
are obtained from plant-level panel data covering the
period 1997-2018 from the ONS’s Annual Business

Survey (ABS) using a modified version of the approach
used by Harris and Moffat (2015b). The supplemental
data online provides details of the data and methodology
used as well as the parameter estimates used to generate
TFP values. However, some deficiencies of the data are
worth mentioning. First, the measure of employment is
simply a count of those employed in the plant and, as
such, is not adjusted for human capital or hours worked.
Second, capital is derived from information on investment
in plant and machinery and hence does not capture intan-
gible capital. Regional variations in human capital, hours
worked or intangible capital will therefore be reflected in
the measure of TFP and, to the extent that they vary across
areas, lead to geographical differences in TFP. Weighted
means® of the natural logarithm of the TFP estimates
for the period 2011-18° are compared for the 11 adminis-
trative regions of Great Britain, 12 leading cities, 39 Eng-
lish LEPs® (supplemented with ‘invented’ LEPs for the
Glasgow, Edinburgh, Aberdeen, Cardiff and Swansea
city-regions, and the rest of Scotland and Wales to ensure
complete coverage of Great Britain) and 380 local auth-
ority districts.

In the second part of the analysis, the difference in the
weighted mean of the natural logarithm of estimated TFP
across different regions is decomposed using the Blinder—
Oaxaca approach. This method, and variants thereof, have
been used frequently in labour economics to decompose
wage differentials across gender and ethnic groups (Altonji
& Blank, 1999), but have rarely been applied to regional
productivity differentials. One example is Gorzig et al.
(2010), who provide a decomposition of the East—-West
productivity gap in Germany, but their analysis is wea-
kened by their consideration of only sector and size as
plant characteristics.

For the two areas being compared (labelled here as L
for London and rGB for the rest of Great Britain),
In TFP" is assumed to be a linear function of plant charac-
teristics (Table 1):

In 7FP" = x1B + € r=L,rGB (1)
where «” is a vector of variables measuring plant character-
istics and a constant; and B is the associated vector of
slope coefficients and an intercept term. The difference
in the mean of In 7FP across the two areas can be written
as:

E(n TFP") — E(n TFP'™)
= E(x") B — E(x'°B) pr¢® )

Rearranging equation (2) gives:
I — rGB
EInTFP )— E(InTFP )=

[EG") — EGP)] B + BF) (B" — BP)
+ [E@") — E('°B)] (BF — B°F) 3)

REGIONAL STUDIES
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The first term (after the equals sign) shows that part of the
difference in E(In TFP) between London and the rest of
Great Britain that is predicted by differences in observed

Table 1. Definitions and weighted means of variables used in Blinder—Oaxaca decompositions.®

plant characteristics. This is referred to as the ‘endow-
ments’ or ‘explained’ component. The second term
measures that part of the difference in E(In 7FP) that is

Variable Definition Mean Source
Rest of
Great
London Britain
In TFP Index of logged TFP 0.331 0.081 Equation (A3) in the
supplemental data online
Multinational ownership
USA-owned Dummy coded 1 if a plant is US owned 0.032 0.026 ABS
EU-owned Dummy coded 1 if a plant is EU owned 0.053 0.053 ABS
Other foreign-owned Dummy coded 1 if a plant is other country foreign ~ 0.028 0.022 ABS
owned
UK-owned outward FDI' Dummy coded 1 if a plant is UK owned by 0.111 0.118 AFDI
enterprise involved in foreign direct investment
(FDI)
UK-owned no outward Dummy coded 1 if a plant is UK-owned by 0.775 0.780 AFDI
FDI enterprise not involved in FDI
Trade
Exporter only Dummy coded 1 if a plant exports but does not  0.076 0.052 ABS
import
Importer only Dummy coded 1 if a plant imports but does not ~ 0.087 0.092 ABS
export
Exporter and importer  Dummy coded 1 if a plant exports and imports 0.211 0.186 ABS
Neither exporter nor Dummy coded 1 if a plant does not export or 0.625 0.670 ABS
importer import
Enterprise structure
Single-plant enterprise  Dummy coded 1 if a plant and enterprise are the  0.668 0.644 ABS
same
Multi-plant, single- Dummy coded 1 if a plant belongs to a multi- 0.020 0.029 ABS
region enterprise plant enterprise operating in one region
Multi-region enterprise  Dummy coded 1 if a plant belongs to an 0.312 0.327 ABS
enterprise operating in more than one region
In Age In Number of years since year of opening 1.811 1.992 ABS
R&D Dummy coded 1 if a plant has positive R&D stock®  0.017 0.026 BERD
Subsidy Dummy coded 1 if a plant received a subsidy 0.198 0.184 ABS
Size
< 5 employees Dummy coded 1 if a plant has fewer than five 0.485 0.454 ABS
employees
5-14 employees Dummy coded 1 if a plant has five to 14 0.261 0.286 ABS
employees
15-31 employees Dummy coded 1 if a plant has 15-31 employees  0.155 0.161 ABS
32-47 employees Dummy coded 1 if a plant has 32-47 employees  0.049 0.050 ABS
48-223 employees Dummy coded 1 if a plant has 48-223 employees  0.038 0.040 ABS
224+ employees Dummy coded 1 if a plant has 224 or more 0.012 0.010 ABS
employees
(Continued)

REGIONAL STUDIES
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Table 1. Continued.

Mean

Variable Definition Source
Rest of
Great
London Britain
Agglomeration
In Localization In Proportion of (five-digit SIC) industry output ~ —-0.329  —1.377 ABS
located in local authority of plant
In Diversification In Proportion of (five-digit SIC) industry located in —-0.677 —0.713 ABS

local authority of plant
Observations

280,540 1,629,332

Note: Also included below are dummy variables coded 1 if a plant belongs to a particular two-digit Standard Industrial Classification (SIC) code and a time

trend.

PResearch and development (R&D) stock is computed by summing one-third gross stock (assuming the length of life of R&D investment is five years) and

two-thirds net stock (assuming a 20% straight-line depreciation rate).

ABS, Office for National Statistics’ (ONS) Annual Business Survey; AFDI, Annual Foreign Direct Investment survey; and BERD, Business Enterprise R&D survey.

Sources: ONS (2018a, 2018b, 2018¢).

attributable to differences in coefficients. This is the ‘coef-
ficients’ or ‘unexplained’” component which shows the
hypothetical difference in E(In 7FP) if plants in London
had the same characteristics as those in the rest of Great
Britain.” The third component in equation (3) is an inter-
action term that allows for the effect of differences in both
plant characteristics and coefficients across the two areas.®
In the results presented below, this third term was usually
small. Estimates of B are usually obtained by ordinary
least squares estimation of equation (1) using a sample of
plants in region r and E(x") is estimated by the sample
mean of the regressors in area, 7.

The decomposition shown in equation (3) is formu-
lated from the viewpoint of the rest of Great Britain, in
the sense that 878 is used to calculate the endowments
effect and E(x"®) is used to calculate the coefficients
effect. The difference in means (equation 2) can also be
expressed from London’s perspective:

E(n TFP") — Eqn TFP ) =

[EGL) — E@CE)] BE + EGE) (B- — B°F)
— [E@F) — EWCB)] (B- — B°P) (4)

In the results section below, the outcomes from using
equations (3) and (4) are presented initially when compar-
ing London versus the rest of Great Britain, but thereafter
only the results from equation (3) are reported (for the full
set of results, see Table A3 in the supplemental data
online) since the results from the two approaches are
broadly similar.

The ‘endowments’, ‘coefficients’ and ‘interaction’ term
can be decomposed to show the contribution from individ-
ual regressors. Below, we aggregate the regressors into the
following groups: multinational ownership (including
variables measuring US owned, EU owned; other foreign
owned, UK owned engaged in outward FDI, and UK
owned not engaged in outward FDI); trade (exporting,
importing, exporting and importing, and no involvement
in trade); enterprise structure (single-plant enterprise,

multi-plant/single-region enterprise and multi-regional
enterprise); plant age; R&D;’ subsidy; plant size (five
dummy variables indicating the size of the plant); industry
(dummy variables indicating the two-digit Standard
Industrial Classification (SIC), industry to which the
plant belongs) and time. Although the time variable
does not measure a plant characteristic, its inclusion is
important because panel data are used in the decompo-
sition, and if regions differ in their rates of plant opening
or closure and mean TFP levels change over time, this
could undermine regional comparisons. In practice, this
variable explains very little of regional productivity
differences.

When a group of mutually exclusive binary variables
are included in the model, the choice of the ‘baseline’
group (or omitted category) in equation (1) will generally
affect the results obtained from the decompositions in
equations (3) or (4). To avoid this, we use the approach
of Yun (2005). This entails, first, the calculation of the
mean of the estimated coefficients of the binary variables
in a group. This is then added to the intercept and sub-
tracted from the estimated coefficients for each variable
in the group. This transformation avoids the effect of
belonging to the baseline group being subsumed into the
intercept term as in equation (1).

The interpretation of the ‘endowments’ and ‘coeffi-
cients’ components requires some discussion. Given that
the two groups are defined by geography and the ‘endow-
ments’ refer to plant characteristics, it may be tempting to
describe the ‘endowments’ component as measuring the
contribution of ‘non-spatial’ factors and the ‘coefficients’
component as capturing the contribution of ‘spatial’ fac-
tors. However, such terminology is misleading since the
geographical distribution of plant characteristics is very
likely to be a function of ‘spatial’ factors. For example,
foreign-owned enterprises may choose to locate in London
because of its superior infrastructure. It is therefore not
possible to classify variables as ‘spatial’ or ‘non-spatial’.
Instead, because the observed plant characteristics are
functions of their location, the ‘endowment’ effects may

REGIONAL STUDIES
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Table 2. Weighted means and 90th percentiles of In TFP, 2011-18 by region/city and broad sector.

4] (2) (3) (4) (5 (6
All sectors Manufacturing Services

Mean? p90 Mean? p90 Mean? P90
London 0.322 1.425 0.294 1.171 0.323 1.434
Regions
South East 0.141 1.062 0.172 0.870 0.139 1.075
Eastern 0.096 0.939 0.149 0.858 0.091 0.948
Scotland 0.089 1.019 0.187 0.842 0.082 1.031
West Midlands 0.072 0.876 0.096 0.717 0.069 0.896
North West 0.065 0.859 0.146 0.811 0.058 0.863
East Midlands 0.049 0.846 0.106 0.719 0.043 0.860
North East 0.044 0.805 0.141 0.730 0.034 0.813
Yorkshire-Humberside 0.033 0.796 0.103 0.720 0.026 0.806
South West 0.007 0.780 0.105 0.742 —0.001 0.785
Wales -0.018 0.738 0.126 0.756 -0.030 0.734
Gap (London-to-lowest) 0.340 0.687 0.198 0.454 0.353 0.700
Gap (London to second highest) 0.181 0.363 0.107 0.329 0.184 0.359
Cities
Edinburgh 0.172 1.129 0.190 1.122 0.171 1.130
Manchester 0.172 1.015 0.164 0.970 0.172 1.015
Glasgow 0.134 0.987 0.199 0.877 0.131 0.991
Bristol 0.125 0.939 0.170 0.851 0.122 0.939
Birmingham 0.115 0.941 0.120 0.744 0.115 0.957
Coventry 0.107 0.952 0.164 0.779 0.101 0.976
Cardiff 0.106 0.950 0.283 0.991 0.098 0.948
Liverpool 0.093 0.801 0.153 0.803 0.090 0.801
Nottingham 0.083 0.805 0.088 0.632 0.083 0.821
Leicester 0.083 0.859 0.136 0.920 0.074 0.854
Tyneside 0.072 0.834 0.214 0.863 0.062 0.832
Gap (London-to-lowest) 0.250 0.591 0.206 0.539 0.261 0.602
Gap (London to second highest) 0.150 0.410 0.011 0.180 0.152 0.304

Note: “Means are all significantly less (at the 1% level) than that of London.

be interpreted as the indirect effect of location that oper-
ates via the observed plant characteristics. The ‘coeffi-
cients’ component captures the direct effects of spatial
variables on TFP and the effects that operate via unob-
served plant characteristics (Huber, 2015).1°

RESULTS

Productivity levels

The top panel of Table 2 shows the mean and 90th per-
centile of In 7FP for plants operating in the 11 administra-
tive regions of Great Britain during the period 2011-18.
Regions are ranked from highest (London) to lowest
(Wales), based on the mean for all sectors (column 1).
The correlation between the means for manufacturing
and services is 0.90 indicating that high productivity
regions tend to perform well in both sectors. The gap
between the regions with the highest and lowest pro-
ductivity for all sectors (column 1) is 0.34, and this

REGIONAL STUDIES

increases to 0.69 at the 90th percentile (column 2). The
last row in the top panel of Table 2 shows the gap between
London and the next highest region: the South East in
services and Scotland in manufacturing. This shows
(with respect to highs and lows in columns 3 and 5) that
some 52-54% of the top-to-bottom gap is accounted for
by the gap between London and the next highest region.
Productivity differences between London and other
regions are therefore far greater than differences between
other regions. Table 2 also shows that, aside from Scot-
land, productivity levels generally fall when moving
towards the north and periphery of Great Britain (cf.
McCann, 2016).

The lower panel of Table 2 presents equivalent infor-
mation for plants operating in 11 major urban areas.
Across all sectors, other cities have substantially lower pro-
ductivity than London. The gap between the highest and
lowest ranked city for all sectors (column 1) is not as large
as for regions, but increases from 0.25 to 0.59 at the 90th
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0.173-0.332
0.111-0.173
0.094 - 0.111
0.058 - 0.094
0.044 - 0.058
0.011 - 0.044
-0.029 - 0.011
-0.121 - -0.029

TFP
0.209 - 0,552
0.133 - 0.209
0.105-0.133
0.058 - 0.105
0.033-0.058
0.005 - 0.033
-0.038 - 0.005
-0.254 - -0.038

Figure 1. Weighted mean In TFP, 2011-18: (a) local enterprise partnerships; and (b) local authorities.

percentile (column 2). The productivity differential
between London and the lowest ranked city is similar in
manufacturing (column 3) and services (column 5). How-
ever, the last row in Table 2 shows that the gap between
London and the next highest ranked city (Edinburgh for
services and Cardiff for manufacturing) is relatively small
in manufacturing but far larger in services.

Data for the LEPs and local authorities are presented
in Figures 1a and b, respectively. Figure 1a shows signifi-
cantly higher TFP for the Pan London LEP and LEPs to
the north-west and south-west of the Pan London LEP
(namely, Thames Valley, Enterprise M3, Hertfordshire
and Coast-to-Capital). Nine of the 12 LEPs with the
highest productivity (ranging from 0.111 to 0.332) are
within 100 miles of Central London (the other three
being Greater Aberdeen, which is ranked first, Edinburgh
and Glasgow). The gap between the highest and lowest
ranked LEP (Cornwall and the Isles of Scilly) was
0.453. As with larger administrative regions (Table 2),
aside from Scotland, Figure 1 shows declining productivity
levels towards the more peripheral areas of Great Britain.
Figure 1b, which presents results at the local authority
level, confirms the higher productivity of areas surround-
ing London (25 London Boroughs out of 33 are in the
highest tier).

Source of the London-rest of Great Britain
productivity gap

The results presented in the previous section show that
there exist substantial differences in productivity across
areas, especially between London and other regions. How-
ever, the right-hand-side of Table 1 shows that the differ-
ence in means of the variables measuring plant
characteristics tend to be small. For example, the pro-
portion of plants that belong to multinationals is 0.225
(=1 - 0.775) in London and 0.220 in the rest of Great
Britain. Moreover, the relative mean of some variables
would be expected to lead to a productivity disadvantage
for London. For instance, 2.6% of plants in the rest of

Great Britain have positive R&D stocks, compared with
only 1.7% in London. This suggests that differences in
observed plant characteristics are unlikely to play the
dominant role in explaining the London productivity
advantage. The purpose of the Blinder-Oaxaca decompo-
sition is to confirm whether this is the case.

Columns 1 and 2 of Table 3 presents results from esti-
mation of equation (1) for all sectors. These show some
large differences in the estimated coefficients. For
example, the estimated effect of the different forms of
multinational ownership and R&D are higher in London.
Exporting, when done with or without importing, also has
a stronger effect on TFP in London than in the rest of
Great Britain. There is a more clear-cut positive relation-
ship between size and TFP in the rest of Great Britain
than London and belonging to a multi-regional enterprise
has a much larger negative association with TFP in
London. Large differences in coefficients are also found
in manufacturing (columns 3 and 4). The regression
results therefore point towards an important role for the
‘coefficients’ component in the Blinder—-Oaxaca
decomposition.

This is confirmed in Table 4. For all sectors, differ-
ences in plant characteristics (‘endowments’) contribute
only 0.072 of the 0.250 gap between London and the
rest of Great Britain (column 1). The unexplained com-
ponent of the gap, which reflects differences in the esti-
mated coefficients across London and the rest of Great
Britain, is more than twice as large as the explained com-
ponent. The interaction effect (0.029) explains less than
12% of the total differential. These results therefore
imply that the direct effect of spatial drivers of productivity
such as infrastructure and agglomeration economies and/
or the indirect effect via unobserved plant characteristics
far exceed the direct effect that occurs via observed plant
characteristics.

Column 2 in Table 4 shows the results obtained from
the decomposition using equation (4) in which estimates
of BE are used to calculate the endowments effect and
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Table 3. Weighted ordinary least squares (OLS) regression of plant-level In TFP on plant characteristics, 2011-18.

Dependent variable: In TFP (1) (2) (3) (4)
All sectors Manufacturing

London Rest of Great Britain London Rest of Great Britain
Multinational ownership
USA-owned 0.318%** 0.183%** 0.223%** 0.154%***
EU-owned 0.147%** 0.123%** 0.051 0.197***
Other foreign-owned 0.324%** 0.143%** 0.271%** 0.143***
UK-owned outward FDI 0.264*** 0.172%** 0.061 0.117***
Trade
Exporter only 0.149%** 0.102%** 0.041 0.025
Importer only —0.034** —0.033*** 0.000 0.019
Exporter & importer 0.156*** 0.051*** 0.247*** 0.072***
Enterprise structure
Multi-plant, single-region enterprise —0.093*** —0.093*** —0.084* —0.071***
Multi-region enterprise —0.344%** —0.092%** —0.103*** —0.036***
In Age —0.271%** —0.251*** —0.327*** —0.256***
R&D 0.142*** 0.061*** 0.073 0.011
Subsidy 0.042*** 0.028*** 0.086 0.036*
Size
5-14 employees 0.002 —0.015%** —0.083* —0.059***
15-31 employees —0.038*** 0.001 0.064 0.032***
32-47 employees -0.010 0.039*** —0.045 0.012
48-223 employees —-0.000 0.054*** 0.097** 0.047***
224+ employees 0.049%** 0.108*** 0.216%*** 0.102%**
Time 0.005** 0.003*** -0.003 —0.004**
Constant 0.482%** 0.560** 0.666*** 0.679***
Industry dummies Yes Yes Yes Yes
Observations 280,540 1,629,332 7437 104,049
R? 0.174 0.174 0.162 0.147

Note: ***/**/*Significant at the 1%/5%/10% levels, respectively.

estimates of E(x%) are used to calculate the coefficients
effect. This has the effect of inflating the ‘endowments’
component but it still accounts for only 40% of the total
differential. As the results obtained from using equations
(3) and (4) are similar, we will focus on those obtained
from equation (3).

As discussed above, the regressors are aggregated into
groups labelled multinational ownership, trade, age, enter-
prise structure, R&D, subsidy, size, industry and time. For
the disaggregated results, see Table A3 in the supplemen-
tal data online. The breakdown of ‘endowments’ in col-
umn 1 of Table 4 show that the two most important
sources of the London productivity advantage are its
industrial structure and its relatively young plants. Of
the unexplained or ‘coefficients’ component, differences
in the value of the constant account for 0.268 of the
0.250 difference between London and the rest of Great

REGIONAL STUDIES

Britain."" Smaller contributions come from the superior
productivity performance (as measured by coefficient
differences) of smaller plants and single-plant enterprises
in London. Offsetting the London productivity advantage
is the larger negative impact on TFP in London of belong-
ing to UK-owned enterprises not engaged in outward
FDI, plant age and belonging to multi-regional enterprises
(for these detailed results, see Table A3, column 1, in the
supplemental data online).

The results for manufacturing are also presented in
Table 4 (columns 3 and 4);? the (weighted) mean differ-
ence in productivity between London and the rest of Great
Britain was 0.159 in manufacturing, and this is again
dominated by the ‘coefficients’ component, which
accounts for 64% or 89% of the London advantage when
equation (3) and (4) are used, respectively. In manufactur-
ing, the interaction effect (which is due to differences in
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Table 4. Weighted Blinder-Oaxaca decomposition of plant-level In TFP, 2011-18: London versus the rest of Great Britain.

Dependent variable: In TFP (1) (2) 3) 4)

All sectors Manufacturing
Overall
London 0.331*** 0.331*** 0.303*** 0.303***
Rest of GB 0.081*** 0.081*** 0.144*** 0.144***
Difference 0.250%** 0.250*** 0.159%** 0.159***
Endowments 0.072%** 0.101*** 0.019** 0.058***
Coefficients 0.149*** 0.178*** 0.101*** 0.141***
Interaction 0.029*** —0.029*** 0.039* —0.039*
Endowments
Multinational ownership 0.001** 0.002*** —-0.002 —-0.000
Trade 0.004%*** 0.008*** —0.003*** —0.010%**
Enterprise structure 0.002*** 0.006*** 0.003*** 0.005**
Age 0.045*** 0.049*** 0.050*** 0.063***
R&D —0.001*** —0.001%*** —-0.001 —0.005
Subsidy 0.000%*** 0.001** 0.000 0.000
Size —0.000%** 0.000 —0.011%** -0.016**
Time —-0.000 —-0.000 0.001** 0.000
Industry 0.021%** 0.037%** ~0.018%** 0.020
Coefficients
Multinational ownership —0.067*** —0.065*** -0.009 —-0.007
Trade -0.016** —-0.012** 0.024 0.017
Enterprise structure 0.001 0.005 0.010 0.013
Age —0.040*** —0.036*** —0.164** —0.150**
R&D —0.038* —0.039* -0.022 -0.026
Subsidy 0.002 0.003 0.003 0.003
Size 0.027*** 0.028*** -0.017 -0.022
Time 0.037 0.037 0.014 0.014
Industry -0.027 -0.011 0.070* 0.109***
Constant 0.268*** 0.268*** 0.197*** 0.197***
Interaction
Multinational ownership 0.001*** —0.001*** 0.001 —0.001
Trade 0.004*** —0.004*** —0.007** 0.007**
Enterprise structure 0.004*** —0.004*** 0.002 —-0.002
Age 0.004%*** —0.004*** 0.014** —0.014**
R&D —0.001* 0.001* -0.004 0.004
Subsidy 0.000 —-0.000 0.000 —-0.000
Size 0.001* -0.001* —-0.005 0.005
Time —-0.000 0.000 —-0.000 0.000
Industry 0.016%** —0.016%** 0.039** —0.039**
Observations 1,909,872 111,486

Note: ***/**/*Significant at the 1%/5%/10% levels, respectively.

both endowments and coefficients between the two areas)
is larger, accounting for 25% of the London productivity
advantage when equation (3) is used. As with the results
for all sectors, London benefits from having a larger
‘endowment’ of younger plants but, unlike for all sectors,
its industry mix reduces its productivity advantage.

The result that differences in plant characteristics
explain only a small part of London’s productivity advantage
is also obtained when London is compared with different
administrative regions. Figure 2 shows that the coefficients
accounted for between 51.8% (versus the North FEast)
and 62.8% (versus the East) of the London advantage.

REGIONAL STUDIES



1722 Richard Harris and John Moffat

0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05

OIII.
SE

East Scotland WM

W Endowments

NW EM NE YH SW

Coefficients

Wales

Interaction

Figure 2. Weighted Blinder—-Oaxaca decomposition of plant-level In TFP, 2011-18: London versus each region (all sectors).

Source: Table A4 in the supplemental data online.

The largest endowment effect again comes from London’s
relatively young plants and its industry mix. Figure 3 pre-
sents the results when London is compared with the rest
of Great Britain for each year. This shows that the size of
the different components is stable across time.

Columns 1 and 3 of Table 5 compare London with
the other main cities that feature in Table 2. When all
sectors are considered (column 1), the productivity
advantage of 0.197 is again dominated by the coeffi-
cients, which account for 58% of the differential. This
suggests that while London’s advantage over other cities
is slightly smaller (under 80%) than its advantage over
the rest of Great Britain, it is nevertheless also driven
by the effect of spatial factors such as its better infra-
structure and higher levels of agglomeration rather
than observed plant characteristics. London’s younger
plants and industrial structure are the largest contribu-
tors to the endowment effect. When considering
London versus other cities for manufacturing (column
3), a similar interpretation can be applied to that for

0.2

0.15

0.1

0.05

2011 2012 2013

esseee Endowments

2014

all sectors although the coefficients account for a larger
share (72%) of the London advantage.

Table 5 (column 2) compares the productivity of the
main cities (excluding London) with the rest of Great Brit-
ain. The productivity advantage of the main cities is more
evenly divided between endowments and coefficients effects
than the productivity advantage of London. The principal
source of the endowments effect is the younger plants in
cities. By contrast, there is no significant contribution from
industrial structure. In manufacturing, the relatively small
advantage of the other main cities over the rest of Great Brit-
ain (0.03) is dominated by a coefficients effect (column 4).

The results presented in Table 3 omit any variables
measuring agglomeration economies. The rationale for
this approach is that agglomeration economies are likely
to be an underlying source of London’s productivity
advantage and, as such, will have both direct effects and
indirect effects via plant characteristics on productivity.
We therefore prefer not to treat measures of agglomera-

tion in the same way as plant characteristics.

2015 2016 2017 2018

Coefficients Interaction

Figure 3. Weighted Blinder—-Oaxaca decomposition of plant-level In TFP, 2011-18: London versus the rest of Great Britain

(all sectors) by year.
Source: Table A5 in the supplemental data online.
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Table 5. Weighted Blinder-Oaxaca decomposition of plant-level In TFP, 2011-18: other groups.

(1) (2) (3) (4)
All sectors Manufacturing

Dependent London versus Other main cities versus London versus Other main cities versus
variable: In TFP other main cities  the rest of Great Britain  other main cities  the rest of Great Britain
Overall
Group 1 0.331*** 0.134%** 0.303*** 0.171%**
Group 2 0.134*** 0.075*** 0.171%** 0.141%**
Difference 0.197*** 0.059*** 0.131%** 0.030*
Endowments 0.053*** 0.025%** 0.037** —0.001
Coefficients 0.114%%* 0.034%** 0.094%** 0.027*
Interaction 0.029*** 0.000 0.000 0.003
Endowments
Multinational —0.005*** 0.007*** 0.001 —0.002*
ownership
Trade 0.002*** 0.002%*** —-0.000 -0.001*
Enterprise structure 0.008*** —0.007*** 0.003** 0.001
Age 0.026*** 0.018%*** 0.047%*** 0.005
R&D -0.000 0.000 —0.004** -0.000
Subsidy -0.000 —0.000*** 0.000 -0.000
Size -0.001 0.002%*** -0.010* 0.002**
Time -0.000 0.000%*** 0.001 0.000
Industry 0.025*** 0.002 0.001 —0.005*
Coefficients
Multinational —0.077*** 0.017%** 0.020 —0.029*
ownership
Trade —0.035*** 0.026*** 0.009 0.012
Enterprise structure —0.017*** 0.003 0.006 0.005
Age —0.087*** 0.056%** —0.137** -0.029
R&D —0.057** 0.021 0.001 —-0.024*
Subsidy 0.010** —0.009*** 0.002 0.001
Size 0.027*** -0.002 —0.028** 0.013
Time 0.064 —-0.030 0.027 -0.012
Industry -0.007 -0.021* 0.092** —0.005
Constant 0.291*** -0.026 0.102** 0.096**
Interaction
Multinational —0.003*** —0.001*** —-0.000 —-0.001
ownership
Trade 0.003*** —0.002%** —-0.005 0.001
Enterprise structure 0.019*** 0.000 0.002 0.000
Age 0.005*** —0.002%** 0.010 0.000
R&D —0.001** —-0.000 0.000 —-0.001
Subsidy 0.001** 0.001** 0.000 -0.000
Size 0.003* -0.000 -0.009 -0.000
Time —-0.001 —0.000 -0.000 0.000
Industry 0.003 0.006%** 0.002 0.004
Observations 1,629,332 475,638 104,049 15,546

Note: ***/**/*Significant at the 1%/5%/10% levels, respectively.
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Table 6. Weighted Blinder—Oaxaca decomposition of plant-level In TFP, 2011-18: London versus the rest of Great Britain

(sensitivity analysis).

Dependent variable: In TFP (1) (2) (3) (4)
OLS OoLS FE RE
Overall
London 0.331%** 0.331%** 0.328*** 0.315***
Rest of GB 0.081*** 0.081*** 0.081*** 0.072***
Difference 0.250*** 0.250*** 0.247*** 0.243***
Endowments 0.158%** 0.158%** 0.020*** 0.073***
Coefficients 0.076*** 0.083*** 0.213*** 0.141***
Interaction 0.016*** 0.009 0.014 0.030***
Endowments
Multinational ownership 0.001** 0.001** 0.000*** 0.001***
Trade 0.003*** 0.003*** 0.000** 0.004***
Enterprise structure 0.001*** 0.001*** 0.002*** 0.002***
Age 0.045*** 0.045*** 0.029*** 0.047***
R&D —0.000*** —0.000*** 0.000 —0.001***
Subsidy 0.001*** 0.001*** 0.000*** 0.000***
Size 0.001*** 0.002*** —0.002*** —0.000***
Time -0.000 -0.000 —0.000*** —0.000***
Industry 0.027*** 0.029*** —0.009*** 0.020***
In Localization 0.079*** 0.089***
In Diversification —0.011%**
Coefficients
Multinational ownership —0.057*** —0.058*** 0.015%** —0.061***
Trade -0.004 —-0.005 0.006 —0.013***
Enterprise structure 0.009* 0.010** 0.015 —0.008***
Age —0.047*** —0.046*** -0.019 —0.039***
R&D —0.040** —0.040** 0.007 —0.022%**
Subsidy 0.002 0.002 0.003 0.002%**
Size 0.022%*** 0.019*** 0.002 0.022%***
Time 0.028 0.063 -0.021 —0.005
Industry —0.074%** —0.078%** -0.020 —0.033*%**
In Localization -0.010* —0.004
In Diversification 0.025
Constant 0.247*** 0.194** 0.226*** 0.299***
Interaction
Multinational ownership 0.001*** 0.001*** —0.000** 0.001***
Trade 0.002*** 0.002*** -0.000 0.003***
Enterprise structure 0.004*** 0.004*** 0.001 0.004***
Age 0.004*** 0.004*** 0.002 0.003***
R&D —0.001** —0.001** 0.000 —0.000***
Subsidy 0.000 0.000 0.000 0.000***
Size 0.001** 0.001* -0.000 0.000***
Time -0.000 -0.000 0.000 0.000
Industry —0.004 —0.005* 0.012 0.018***
In Localization 0.008* 0.003
In Diversification —0.001
Observations 1,909,872 1,909,872 1,909,872 1,909,872

Note: FE, fixed effects; OLS, ordinary least squares; RE, random effects.
*xxk/xex*Significant at the 1%/5%/10% levels, respectively.
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Nevertheless, it is instructive to see whether adding
proxies for agglomeration decreases the unexplained com-
ponent as would be expected if agglomeration economies
are indeed an important source of London’s productivity
advantage. Table 6 (column 1) shows that inclusion of a
proxy for Marshallian localization (see Table 1 for a defi-
nition) does indeed boost the contribution of endow-
ments from 0.072 (Table 3, column 3) to 0.158 (Table
6, column 1). This is the result of the higher value of
the proxy for localization economies in London (Table 1
shows that the mean of In Localization is —0.329 in
London and —1.377 in the rest of GB) and because it is
positively associated with TFP in both regions. The size
of the unexplained component falls from 0.149-0.076.
Table 6 (column 2) shows that the introduction of a
measure of diversification, in addition to the measure of
localization, has little effect on the results. Although the
mean of the measure of diversification is higher in London
than in the rest of Great Britain (—0.713 versus —0.677),
its estimated coefficient is negative in both regions," but
more so in London. According to equation (3), London’s
greater diversification therefore reduces the endowments
component and the difference in coefficients leads to a lar-
ger unexplained component. However, the effect is small.

Finally, exploiting the longitudinal nature of the data-
set, Table 6 presents results using fixed effects and random
effects estimators.’* When equation (1) is estimated by
fixed effects, the contribution of coefficients increases to
0.213 (compared with 0.149). The use of random effects
to estimate equation (1) gives results that are very similar
to those from obtained from OLS. The finding that
plant characteristics play a relatively small role in explain-
ing London’s productivity advantage is therefore robust to
the use of different estimators.

CONCLUSIONS

There is an urgent need for estimates of TFP at a disaggre-
gated spatial level to inform the development of the pol-
icies needed to ‘level up’ the UK economy. This paper
has therefore provided information for the period 2011-
18 on the level of TFP in different geographical areas
and the extent to which differences between London
and other regions can be accounted for by plant character-
istics. The gap between London and the next most pro-
ductive region accounted for 52-54% of the gap between
London and the least productive region. Productivity
differences between London and other regions therefore
far exceed differences between other regions. London
also has higher productivity than other major cities but,
in manufacturing, the difference is smaller than when
comparison is made across administrative regions. The
magnitude of these differences is consistent with Eurostat
and Organisation for Economic Co-operation and Devel-
opment (OECD) data on labour productivity showing
that interregional differences are larger and that laggard
regions tend to perform worse in the UK than in most
other advanced economies (Eurostat, 2020; OECD,
2020; ONS, 2018d). This is an important reason for the

UK’s poor aggregate productivity performance and
suggests that policy should explicitly acknowledge the
regional dimension of the UK’s productivity problem.

The results from the decomposition show that most of
London’s productivity advantage is not explained by
observed plants characteristics (multinational ownership,
trade involvement, enterprise structure, plant age, subsidi-
zation, size or industrial structure). This finding is robust
to changes to the area with which London is compared
and to changes in the model on which the decomposition
is based. This suggests that policies to reduce interregional
differences in plant characteristics (e.g., by increasing rates
of exporting in laggard regions) will have only a small
effect on the productivity gap. Moreover, since differences
in observed plants characteristics will themselves be a
function of underlying spatial drivers of productivity
(such as governance, infrastructure, physical geography
and agglomeration economies), the cost of counterbalan-
cing these factors may be prohibitively large.

Instead, policy to reduce interregional disparities, and
hence to improve the UK’s aggregate productivity, should
target the underlying sources of lower productivity outside
of London. One obvious way of doing this would be to
improve infrastructure in the rest of Great Britain.
Recently, the distribution of government investment in
transport infrastructure has favoured London: average
annual investment was 2.8 times higher in London than
in the rest of the UK (Davenport & Zaranko, 2020)
between 2014-15 and 2018-19. The government’s
recently launched National Infrastructure Strategy com-
mits to redressing this imbalance (UK Government,
2020).'° Since the UK is one of the most centralized devel-
oped countries in the world, there is considerable scope for
greater devolution of spending and decision-making
powers. Such a policy has been recommended by the
Industrial Strategy Council’s recent report on governance
structures in the UK (Regan et al., 2021) on the grounds
that it will improve the quality of governance and hence
productivity levels in laggard regions. However, it should
be emphasized that there are many sources of London’s
productivity advantage and the data used in this paper
does not allow us to disentangle their influence and
hence to offer specific recommendations on which policy
option would be most effective. However, the use of
geo-coded plant-level data and information on inter-
plant linkages (both input-output and knowledge lin-
kages) offers a promising route towards achieving this aim.
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NOTES

1. LEPs are partnerships between businesses and local
authorities that are tasked with developing local growth
agendas.

2. The current status of local industrial strategies is
unclear. The prospectus for the new Levelling Up Fund
(HM Treasury, 2021b) states that bids should be ‘fully
aligned and support any relevant local strategies (such as
Local Plans, Local Industrial Strategies or Local Trans-
port Plans), but they are not mentioned in the Build
Back Better document (HM Treasury, 2021a).

3. For example, the evidence underpinning the Greater
Manchester Combined Authority’s (GMCA) local indus-
trial strategy reported the following: “The work also aimed
to trial work on Total Factor Productivity (TFP), however
due to data limitations, the advice from external reviewers
and ONS was to focus on Labour Productivity. Revisiting
TFP will be an important step beyond the Review, and will
require additional work on data availability at lower spatial
levels, including information on capital stock, and measur-
ing intangible assets at the firm level’ (GMCA, 2019).

4. These are weighted to ensure that the ABS data are
representative of the population of plants in operation in
Great Britain.

5. Information on importing and exporting is not avail-
able in the ABS until 2011.

6. The 38 existing English LEPs are shown in Figure A1l
in the supplemental data online. In 2017, the Northamp-
tonshire LEP merged into the South East Midlands LEP,
but in the analysis below we present separate information
for these LEPs.

7. Equivalently, it shows the expected change in pro-
ductivity that would arise if a plant outside London were
to relocate to London (assuming that this move did not
lead to a change in any observed characteristics).

8. Harris and Moffat (2017a) base their decomposition
upon a pooled version of equation (1), augmented by an
area dummy, but this will give rise to omitted variables
bias if the coefficients differ across areas, which will affect
the size of the ‘endowments’ and ‘coefficients’ components
in equations (3) and (4).

9. Because the capital stock does not take incorporate
intangible capital, a binary variable indicating whether
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the plant has a positive R&D stock is included as a deter-
minant of TFP. Differences in TFP between London and
the rest of Great Britain arising from differences in intan-
gibles will therefore be partly captured by the ‘endow-
ments’ component. Other differences arising from
mismeasurement of the factor inputs (due to variations
in hours worked or human capital) will be captured by
the ‘coefficients’ component.

10. The assumptions required for this interpretation are
strong (Huber, 2015). Specifically, they require that the
unobserved plant characteristics are uncorrelated both
with the grouping variable (London) and with the
observed plant characteristics.

11. As discussed in the data and methodology section,
the value of the intercept is adjusted by the method of
Yun (2005), so is not simply the difference in the inter-
cepts in columns 1 and 2 of Table 3.

12. Results for services are not shown because they are
very similar to those for all the sectors covered. This is
unsurprising as manufacturing accounts for fewer than
8% of all plants.

13. Negative effects of diversification on productivity and
innovation have also been found in other studies that use
UK data (Beaudry & Breschi, 2003; Harris & Moffat,
2012).

14. The mean of productivity (and hence, the difference
across areas) is slightly different when compared with
Table 4 because time-invariant weights had to be used
to estimate the panel models.

15. The foreword of the National Infrastructure Strategy
states the following: ‘In recent years, we have spent heavily
on the rail and road networks of London and the south-
east, whose prosperity benefits us all. ... But in the period
covered by this strategy, we will significantly shift spend-
ing to the regions and nations of the UK’ (UK Govern-
ment, 2020).
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