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Seclor Skills Development Agency: Research Series
Foreword

In October 2002 the Depariment for Education and Skills formally launched Skills for
Business (SfB), a new UK-wide network of employer-led Sector Skills Councils (SSCs),
supported and directed by the Sector Skills Development Agency (SSDA). The purpose of
58 is to bring employers more centre stage in articulating their skill needs and delivering
skills-based productivity improvements that can enhance UK competitiveness and the
effectiveness of public services. The remit of the SSDA includes establishing and
progressing the network of S5Cs, supporting the S3Cs in the development of their own
capacity and providing a range of core services. Additionally the SSDA has responsibility for
representing sectors not covered by an SSC and co-ordinating action on generic issues.

Research, and developing a sound evidence base, are central fo the 55DA and to Skills for
Business as a whole. It is crucial in! analysing productivity and skill needs, identifying
priorities for action; and improving the evolving policy and skills agenda. It is vital that the
S5DA research team works closely with partners already involved in skills and related
research to generally dnve up the quality of sectoral labour market analysis in the UK and to
develop a more shared understanding of UK-wide sector priarities.

The S5DA is undertaking a variety of activities to develop the analytical capacity of the
MNetwork and enhance its evidence base. This involves: developing a substantial programme
of new research and evaluation, including international research; synthesizing existing
research, developing a commoen skills and labour market intelligence framework, taking part
in partnership research projects across the UK, and setting up an expert panel drawing on
the knowledge of leading academics, consultants and researchers in the field of labour
market studies. Members of this panel will feed into specific research projects and peer
review the outputs; be invited to participate in seminars and consultation events on specific
research and policy issues;, and will be asked to contribute to an annual research

conference.

The S5DA takes the dissemination of research findings sernously. As such it has developed
this dedicated research series to publish all research sponsored by the SSDA and results
are being made available in both hard copy and electronically on the SSDA website.

Lesley Giles
Head of Research at the SSDA
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EXECUTIVE SUMMARY

The research was commissioned to enhance our understanding of what is driving national
productivity and in paricular what might explain the gap between the UK and some of our
international competitors, Previous work has suggested that the productivity gap has a strong
sectoral and spatial dimension and it was important to enhance our understanding of this.
This repert analyses differences in labour preductivity - defined as output per person in
employment - between the countries and regions of the UK over the period 1992-2002. The
study was intended to explore the vanations in productivity across the UK and in particular to
shed more light on the contribution that the sectoral distribution of employment makes to
spatial productivity differences.

Method

The study uses a modified shift share analysis to analyse the productivity differentials within
each country and region of the UK. The aim of the analysis is to decompose the differential
and to deduce how much of the variation is due to the sector composition and specialisation
in high performing sectors regionally and/or nationally.,

The ressarch amployed output (Gross Value Added in 1995 prices) and employment (total
number in employmeant) data developed for the Sactor Skills Development Agency's (S5DA)
Werking Futures projections of occupational employment by sector and region'. These data
weare used to estimate labour productivity {(namely ocutput per person in employment)®. The
data were derived from the Cambridge Econometrics (CE) muli-sactoral, regional
macroeconomic model (RMDM). The CE model produces consistent regional and sectoral
estimates of output and employment over time, One major advantage of using the CE output
and amploymant projections is that this model-based approach mitigates the extent to which
maeasurament problams (espedally of output) can affect the differentials i alternative,

grossed-up, survey-based estimates are used. They are also consistant aver time.

The sectoral definitions utilized in this paper are those defined by the sector and industry
groupings used in the Working Futures projections and in the SSDA Sector Matrix”. The
analysis of spatial productivity was replicated for 1992, 18897 and 2002 in order to assess any

changing patterns over time.

"'\Wilson et al (2003, 2004) and Green et al (2004).

 Wilson et al (2003, 2004) and Green et al (2004).

* Details of the sectoral groupings utilised are provided in Annex A, These are broad
sectors and are not necessarily coterminous with the SSC footprints.
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Results

Ower this period, the East, South East regions and London are seen to have consistently
higher labour productivity than the rest of the UK. There is some evidence that spatial
productivity differentials are widening over time. In 2002, labour productivity in the most
productive region (East) was almost 35 percentage peints higher than in the least productive
area (Northem Ireland).

Distribution of relative productivity by country and region, 2002

Marth East

Morth Wesl

Yorkshire and the Humber
East Midlands

Wesl Midlands

East

Landan
South East
Sauth West

Wales
Scotland

Morthern Iretand

H 25 60 75 100 125
Relative productvity. UK=100

Labour productivity differs much more between sectors than between countries and regions.
This is to be expected and is partly a reflection of the nature of the goods and services
produced by different sectors. For instance the Utilities sector stands out In having
productivity five times the national average. In contrast, at the other end of the scale, Hotels
and catering has productivity which is only 38% of the national average in 2002, Other retall
distribution also has very low labour productivity. Clearly, both Hotels and catering, and
Other retail distribution have large shares of part-time employment, and this may serve to
accentuate their low labour productivity since it is measured here as output per parson in
emplaymant. Over tima, the gap batwean the most productive and least productive sactors
alzo appears to be widening.
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Distribution of relative productivity by sector, 2002
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International comparisons suggest these issues wamant further attention as there a
productivity gap between the UK and its counterparts abroad, which is as large as 40% as
measured by value added per worker between the UK and the LS. Previous work has
suggested that Retail and distribution, Banking and insurance and part of Manufacturing in
the 14-sector classification used for this research contributed significantly to the intermational
productivity gap. As shown in this project, Retail and distribution has low relative productivity
in the UK, but Banking and insurance has productivity equal to twice the national average.
Hence even in apparently high productvity sectors n the UK, there may still be scope for

considerable improvements in productivity compared to our competiters.,

The analysis then decomposes the productivity differentials. The results of this shift-share
analysis reveal that sector mix and specialisation in high productivity sectors account for very
little of the spatial productivity differentials observed, That is, the East, South East and
London do not have higher productivity because they have disproportionate shares of
employmeant in the sectors which have high productivity. or because they are specialised in
sectors in which they perform better than the national average. Rather, they tend to have
highar than average productivity across the majority of sectors. It s not the sectoral
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specialisation that has most effect but rather the differential perfermance of the same sector
in different countries and regions. Hence, spatial and sectoral facters in combination are
important, Indead, it appears that sectors in high performing areas are able to optimisa the
regional factors to achieve better productivity. The higher performing counfries and regions
can thus provide an upper benchmark that sectors in other poorer parforming areas can

aspira to.

One important caveat is that the findings may parly reflect the measurement of sectoral
output at the regienal level. The data utilised are necessarily model-based forecasts since
consistent sectoral and regional cutput and employment data are not available from official
government statistics over the time period and at the levels of disaggregation required. Thus,
the output and employment - and hence productivity - patterns across regions and sectors
may be partly a consequence of the modelling process itzelf, rather than reflecting actual
differences. There are also important regional price and cost-of-fving factors which cannot
be fully taken into account given the available data.

Subject to this possible limitation regarding the data, the central conclusion is that the inker-
regional variance in output per person in employment can be attributed to productivity
differences that are fairly consistent across sectors. This finding suggests that an
investigation of the factors that contribute to inter-regional producivity should focus on
differences at the regional level - for instance infrastructure and other spatial factors, such as
physical and human capital - including skills and the occupational distribution of employment
within sectors. It also supports the use of regional and sectoral policy aimed at uniform
productivity increases in poorly performing countries and regions. it is thus important that
future initiatives such as Sector Skills Agreements retain a country and regional focus to their
sector Skills Needs Assessments and their forthcoming sectoral strategies to improve skills
and productivity.

iv
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SECTORAL PRODUCTIVITY DIFFERENCES ACROSS THE UK

1.  Introduction

A central objective of Government administrations across the UK is achleving high
and stable levels of economic growth and employment. Improving the productivity of
the UK economy is an essential element behind achieving growth and increasing
levels of prosperity. It is evident that improving performance has important sectoral
and geographical or regional dimensions. Thus, a number of initiatives have been
developed across different parts of the UK to strengthen the sectoral and regional
policy frameworks and to enhance business efficiency and competitiveness. The
establishment of the Sector Skills Development Agency (SSDA) and its network of
Sector Skills Councils (55Cs), and also geographically focused bodies across the
UK, such as the Regional Development Agencies (RDAs) in England, Welsh
Development Agencles in Wales and the Local Enterprise Councils in Scotland, are
essential elements of this overall UK strategy. These agencies have been specifically
remitted to intervena to promote improved economic development, growth and
productivity, both sectorally and regionally,

Britain's poor intermational performance in the productivity league tables has long
been a cause of concern’, However, there [s evidence that more recent performance
is rather better than in the past. Moreover, international comparisons of productivity
are hampered by difficulties in measuring prices, output, capital input, and hours
worked”. Better gquality data - including on hours worked, and on differences in
international prices (i.e. purchasing power parities) in particular - have served to
narrow some of the previously large differences between Britain and her major
competitors. In the latest revision for 2002, for example, the UK is now seen to have
approximately the same level of productivity as measured by per capita output as
Germany, although remains around 13% weaker than the average of all G7 counfries
excluding the UK. While this represents a considerable improvement over the last

* For recent evidence, see Porter and Ketels (2003) and O'Mahony and deBoer
2002).
g There have been several recent developments in the measurement of international

productivity differences — see, for example, Schreyer and Pilat (2001), Richardson
(2001) and Drew et af (2001).
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decade - 10 years ago the gap was nearer 25% - further improvements in UK
productivity are sfill required.

It is well-known that there are significant and persistent differences In economic
perfarmance between different parts of the UK (see, for example, Rice and Venables,
2003, 2004). Indeed, differences within the UK are greater than between the UK and
other countries. For example, in 1959, the poorest parts of the UK {(Morthern Ireland,
Wales and the North East) had a GDP per capita around 40% |lower than that of the
richest (London) (HMT/DTI, 2001). This degree of variation between different parts of
the UK is large by international standards, especially compared to other EU
countries, and the US. Clearly, such differences provide a constraint on the UK's
aggregate aconomic performance.

These differences In regional prosperity can arise from variations in productivity
(output per person) andior the number of people in employment. As shown in
HMT/DTI (2001), while the relative importance of each factor varies across regions,
differences in productivity are the largest contributor to the regional GDP per capita
variation - the difference between highest and lowest is in excess of 30 percentage
points - and can account for about 60% of the total differentials. The remainder is due
to differences in labour market participation and the age structure of the working-age
population. However, It is apparent that regional participation rates and working-age
population shares are both positively comrelated with regional productivity levels - so
that more productive regions would appear to attract more [abour market participants
(and vice versa). This suggests that understanding reglonal productivity differences is
more important than even the magnitude of the differentials would suggest.

While a number of endeavours are currently underway to understand Britain's
productivity performance”, further work is necessary to investigate and to understand
more fully the inter-regional variations in productivity and their relationship to the
sectoral composition of employment. Such analysis needs to explore further the

extent to which inter-regional variations in productivity are a function of sectoral

® HMT (2000, 2001), HMT/DTI (2001, 2004), HMT/ODPM (2003), Haskel and Martin
(2002), Haskel ef af {2003) for example.

2
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composition, as well as other factors such as differences in regional infrastructure,
physical and human capital.

This report contributes towards this research agenda by analysing the extent to
which labour productivity differentials across the countries and regions of the UK can
be attributed to differences in sectoral employment composition, or if spatial factors
tend to affect sectoral perfermance more uniformly across reglons. That s, |t
attempts to distinguish between regional productivity differentials that arise because
some regions have a greater concentration of employment in more highly performing
sectors, and those that accrue because many or all sectors perform better in some
regions as compared to others. The analysis of regional productivity differentials is
replicated for 1992, 1997 and 2002 in order to assess any changing patterns over

time.

An important constraint on the investigation of regional productivity differentials is the
paucity of detailed data on country and regional output at the sectoral level”, The
data utilised in this paper are the output and employment projections derived from
the Cambridge Economelrics (CE) multi-sectoral, regional macreeconomic maodel
(RMDM) and up-dated for the Working Futures projections of occupational
employment by sector and region®. The CE model produces consistent regional and
sectoral estimates of output and employment over time. Thus, while they are
consistent with published sources, both output and employment, and thus the
measure of labour productivity used in this paper, are model-based ‘forecasts’, rather
than being measures of actual outtums. One major advantage of using the CE output
and employment projections is thal this medel-based approach mitigates the extent
to which measurement problems (especially of output) can affect the differentials if
altternative, grossed-up, survey-based estimates are used. They are also consistent
over time. However, there are potential uncerainties in the data generated by the
modelling process itself.

" See Allsopp (2003, 2004),
% Wilson et af (2003, 2004) and Green et al (2004).

3
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Using these data, it is possible to construct measures of labour productivity by
country and region, and sector within country and region, for a variety of different
sectoral classifications. The sectoral definitions utilised in this paper are those
defined by the sector and industry groupings used in the Working Futures projections
and in the SSDA Sector Matrix”. The spatial classification usad Is restricted to the
NUTS 1 level”. Labour productivity is measured as real (1995 prices) output per
person in employment.

The remainder of the report is structured as follows. Section 2 presents the measure
of labour productivity derived from the Working Futures output and employment
projections, and the variation between countries and regions, and sectors, and over
time, is described. Section 3 presents a shift-share decomposition analysis in which
the overall country and regional productivity differentials are decomposed into the
separate contributions arlsing from regional specialisation in highflow productivity
sectors and from productivity differences which tend to affect all sectors within
regions. A number of caveats and potential areas for further research are noted.
Finally, section 4 concludes.

2. Spatial and sectoral labour productivity in the UK

2.1 Data on output and employment

The data utilised in the remainder of the paper are derived from the Working Futures
projections of output and employment which are, in turn, obtained from the CE
RMDM"'. This model has a Keynesian structure incorporating an input-output
system. A distinctive feature for the country and region data is that they are based on
a fully-specified and coherent model of the UK regional economies. Thus, each
country and region is modelled separately, with the results for the UK obtained by
surmmation. Compared with other large-scale macroeconomic models, the industry

¥ Details of the sectoral groupings utilised are provided in Annex A, These are broad
sectors and are not necessarily coterminous with the SSC footprints.

" The NUTS 1 level {Nomenclature of Units for Territorial Statistics) regions for the
UK comprise the nine English regions plus Scotland, Wales and Northern Ireland

"' See Barker and Peterson (1987) and Cambridge Econometrics (2003).

4
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detail in the CE model is considerable, with 49 separate employing activities
distinguished. The current version of the model used to produce the Working Fufures
projections utilised in this paper is based on the 2002 Mahbonal Accounts and the
latest regional accounts data. It also incorporates the headline 2001 Census figures
that were available at the time that the forecast was constructed (June 2003).
Estimates of output and employment by country and region, and sector, for 1952,
1957 and 2002 are usad to derive the measures of labour productivity used below.

The measure of output derived in the model is Gross Value Added (GVA) in 1995
prices. Under the ESAS5 (European System of Accounts, 1995 revision), the term
GVA is used for estimates that were previously known as Gross Domestic Product
(GDP) at basic prices. Regional accounts are currently only published by ONS at
basic prices, so the figures are now referred to as GVA rather than GDP as
previously'*. Given that the CE model is consistent with the National Accounts, the
output measure is thus GVA. In the absence of regional price deflators, the data are
deflated using @8 common price base. Given that we use output levels rather than
growth rates, the relativities between regions should be fairly robust over time, as
should the magnitude of the differentials. However, there are clearly important
regional price and cost-of-iving factors which are not taken into account.

Employment Is measured as the total number In employment. There Is no estimate of
hours worked in the Working Futures projections and clearly this is a weakness when
measuring productivity given that, across the whole economy, around 30% of jobs
are part-time, but these are distributed very unequally between sectors. The
implications of this for the findings, together with some suggestions for further work to
take account of differences in hours worked are presented in Section 3.4.

2.2 Aggregate labour productivity by country and region
Figure 1a depicts aggregate regional productivity for 1982, 1997 and 2002 for the 12
NUTS 1 countries and regions of the UK. All countries and regions have experienced

2 Under ESASS, the term GDP denotes GVA plus taxes less subsidies, i.e. GDP at
market prices.

5
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increasing levels of real output per person in employment over the decade 1992-
2002, consistent with the increase in aggregate productivity, but clearly some
countries and regions have increased their productivity more rapidly than others.
However, there is considerable stability in the rank order of countries and regions in
terms of their productivity as shown In Table 1. Productivity is measured as GVA
Emillions per person in employment, deflated to constant (1995) prices. Thus,
average productivity was around £20,600 per person in 1992, increasing to £25,000
by 2002, a real increase of about 21%. The four areas with the highest productivity -
East, London, South East and Scotland - are the same in all three years under
investigation, and they appear in the same position in the ranking in each year™, At
the bottom of the distribution, there is more movement in the ranking, although
Morthern [reland and the South West are consistently ranked amongst the bottom
three .

Figure 1a: Distribution of aggregate productivity by country and region, 1992-
1997-2002

Morth East |1

Morth West

Yorkshire and the Humber %7
East Midlands

West Midlands

East 1+

— =
—_——
5
——
—

South East '
South West |1 |
Wales

Scotland 57

Northern Irefand !

0.00 0.01 0.0 0.03

' The Spearman rank order correlation coefficients are p=0.86 for 1992 vs 1997,
p=0.88 for 1997 vs 2002 and p=0.81 for 1992 vs 2002. The aggregate productivity
levels are also strongly correlated over time — with correlation coefficients in excess
of 0.97.

&
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Table 1: Productivity by country and region, 1992-1997-2002: levels and

ranking

Aggregate productivity Ranking
_ 1882 1887 2002 1882 1887 2002
MNorth East 00185 00202 00224 7 12 10
Morth West 00186 00215 00228 5 7 g
Yarkshire and the Humber ~ Q0483 00213 00239 g8 8 7
East Midiands 00185 00218 00234 G 5 &
West Midianas 00181 00210 00234 10 9 5
East 00238 00271 0.0289 1 1 1
London 00225 00261 00276 2 2 2
South East 00217 00256 00276 3 3 3
South YWest 00188 00X9 00222 11 11 11
Wales 00184 00216 00229 B 6 8
Scotland 00206 00231 Q0240 4 4 4
Mortherr Ireland 00188 00210 004 12 10 12
Average 0.0208 0.0232 0.0250

MNote: Productivity is measured as GWA Emillions (measured in corstart (1995) prices) per perzorn in

amipleyment,

This consistency in the rank order of country and regional productivity over time can
be seen more clearly in Figure 1b which displays productivity in each region and
country relative to the UK average (scaled to 100) in each year. The general increase
in dispersion between the regions is also evident in Figure 1b. That is, there is
evidence of divergence over time in regional productivity with the best performing
regions (especially the East) getting further ahead of the national average and the
more poorly performing regions lagging further behind. Moreover, only three regions
have aggregate productivity above the national average, while nine have aggregate
productivity below the national average. This reflects the relative size of the most
productive regions - both London and the South East each have more than 4 million
in employment in 2002 as shown in Figure 2a and Table 2, and, together with the
East, the three regions with above average productivity now account for over 38% of
all those in employment as shown in Table 2. That more regions have below average
productivity than above average productivity is also a reflection of the fact that the
distribution of productivity by country and region is positively skewed
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Figure 1b: Distribution of relative productivity by country and region, 1992-
1987-2002
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Figure 2a: Distribution of employment by country and region, 1992-1987-2002:
levels
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Figure 2b: Distribution of employment by country and region, 1982-1887-2002:
shares

1992

1997

0 20 40 60 80 100

percent
B torth Easi North West [ Yorkshire and the Humber
I Ea=t Midiands I VWest Midiands I East '
Landon South Easl B South West
B Wales B Scotiand B "octhem Ireland

Table 2: Employment by country and region, 1992-1997-2002: levels and shares

Employment (000s) Employment share [3%)
1882 1887 2002 1882 1887 2002

North East 1070 1,070 1045 40% 39%  36%
North West 3000 3076 3194 113%  111%  109%
Yorkshire and the Humber 2.207 2285 2313 B.3% 830 7.9%
East Midlands 1838 1051 1972 69% 0% 67%
West Midands 2388 2522 2554 90% 91% B7%
East 2319 2464 2614 B87% BI% B9%
London 3824 3990 4490 144% 144% 153%
South East 3618 3843 4179 136% 138% 143%
Sauth West 2181 2324 2470 B2% B4%  B4%
Wales 1184 1186 1241  44%  43%  42%
Seatland 2383 2375 2511 00% BE% BE%
Northem Ireland 629 B&7 752 24% 25% 26%
Total 28,630 27,783 29336 100.0% 100.0% 100.0%

wr
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The magnitude of the country and regional productivity differentials in absolute and
relative terms is shown in Figure 3a and Figure 3b respectively. The increasing
divergence between different parts of the UK can be most clearly seen here, with the
gap between the best (East) and worst (Northern Ireland) performing in productivity
terms in 2002 being almost £9,000 (1995 prices), or, in percentage terms, almost 35
percentage points.

Figure 3a: Agqgregate productivity differentials by country and region, 1992-

1997-2002
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Figure 3b: Relative productivity differentials by country and region, 1992-1997 -
2002
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2.3 Aggregate labour productivity by sector

Figure 4a and 4b present the distribution of aggregate and relative productivity by
broad sector for 1992, 1997 and 2002. Clearly some sectors have increased their
absolute and relative performance over the last decade. In 2002, the most productive
sector - Primary and utilities - had a value of output per person In employment 2.5
times the least productive sector - Non-marketed services — as shown in Table 3. In
comparison, the ratio between the most and least productive sectors was 2.1 in
1992 Thus, there is evidence of increasing dispersion in sectoral productivity over
time.
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Figure 4a: Distribution of aggregate productivity by 6 sectors, 1992-1997-2002
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Figure 4b: Distribution of relative productivity by 6 sectors, 1992-1987-2002
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Table 3: Productivity by sector, 1992-1987-2002: levels and ranking

Aggregate productivity Ranking

1892 1997 2002 1892 1997 2002
Primary and wilties 00348 00384 00482 1 1 1
Marmufacturing 00230 003 0.0353 2 2 2
Construction oo 00204 00216 5 4 9
Distribution DO163 DHEs 00222 5] 5 4
Marketed senvices 00214 D0244 00272 3 3 3
Mor-marketed services. 00181 D.O181 00188 | 2] (5]
Average 00206 0.0232 0.0250

The impact that these differing sectoral productivities can have on aggregate
productivity by region and over time depends, at least in part, on how large the
sectors are - or rather, their shares in regional employment. Figure 5a presents the
numbers employed by broad sector for each of the three years, while Figure Sb
ilustrates the changes in employment shares. The continued transition in
employment from manufacturing to services - especially Marketed services - Is
clearly evident. As shown in Table 4, the Manufacturing share of employment fell
from 16.6% in 1992 to 13.2% in 2002, while Marketed services increased its share
from 21.1% to 25.6% in the same penod. Overall, employment rose by almost 2.7
million between 1992 and 2002.
Figure 5a: Distribution of employment by 8 sectors, 1992-1997-2002: levels
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Figure 5b: Distribution of employment by & sectors, 1892-1997-2002: shares
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Table 4: Employment by sector, 1992-1897-2002: levels and shares

Employment (000s) Employment share [%)
1982 1887 2002 1882 1887 2002
Frimary and utifites =928 803 660 3,5% 25% 2. 3%
Marufaciuring 4 439 4 447 3,868 16.6% 16.0% 13.2%
Construction 1, BEA 1,705 1,854 7.0 & 1% G 3045
Chatrbattion 7.725 8135 B,669 29.0% 23.3%  236%
Marketad services 563 6.522 7,428 21.1% Z3.5% 25.65%
Mor-marketed semrvices. 6060 BATE G787 22.8% 22, 7% Z3.1%
Total 26638 27TEZ 29338 100.0% 100.0% 100.0%

Of course, the Primary and utilities sector s dominated by the extraction of crude
petroleum and natural gas which is very capital intensive, as are electncity, gas and
water. This will partly account for the Primary and utilities sector having much higher
labour productivity than the other sectors. Some of the other broad sectoral
groupings will also disguise considerable variation in performance between their sub-
sectors. Figure Ba and 6b illustrate relative productivity by sector in 2002 using the
more detailed 14 sector and 25 sector classifications as utilised in the regional and

14
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national Warking Futures reports’®. The Utilities sector stands out in having
productivity five times the national average. In contrast, at the other end of the scale,
Hotels and catering has productivity which is only 38% of the national average in
2002. Other retall distribution also has very low labour productivity. Clearly, both of
these sectors have large shares of part-ime employment, and this may serve to
accentuate their low labour proeductivity since it is measured here as output per

person in employment.

Figure 6a: Distribution of relative productivity by 14 sectors, 2002
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" See Green ef al (2004) and Wilson st al (2004) respectively.
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Figure 6b: Distribution of relative productivity by 25 sectors, 2002
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These patterns in sectoral productivity can also help to explain the productivity gap
between the UK and the US which is approximately 40% as measured by value
added per worker. Griffith ef al (2003) demonstrate that over half of this gap can be
attributed to just three of the 11 seclors in the classification they utilise - ‘wholesale
and retail', ‘financial intermediation’ and 'machinery and eguipment’. These three
sectors correspond to Retail and distribution, Banking and Insurance and part of
Manufacturing respectively in our 14-sector classification’. Figure Ga illustrates that
Retail and distribution has low relative productivity in the UK, but Banking and
insurance has productivity equal to twice the national average. Hence even in
apparently high productivity sectors in the UK, there may still be scope for
considerable improvements in productivity.

" In the 25 sector classification, ‘wholesale and retail' comprises Sale and
maintenance of motor vehicles, Wholesale disfribution and Other retail distribufion

‘financial intermediation’ is identical to Banking and Insurance, and ‘'machinery and
equipment’ is equivalent to Engineering.
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There are clearly greater differences in productivity between sectors than between
countries and regions. Ve now furn to examine the extent to which the differences
between countries and regions are due fo differences in the sectoral composition of
employment - such that some areas have a greater share of employment in the more
productive sectors - or are a result of a general impact on the productivity of all
sectors within an area,

3. Decomposing spatial labour productivity differences

A particular country or region may have aggregate productivity above the national
average for two distinct reasons. First, its sectoral productivities may not differ much
from the mean, but the region may be specialised in sectors with high productivity.
Thus, for example, average productivity in manufacturing and services could be
equal across all parts of the UK, but those reglons which are specialised in
manufacturing would have higher productivity per worker than those specialised in
services because, on average, manufacturing has higher productivity than services.
Second, most or all sectors in the region may have productivities above the UK
national sectoral averages, perhaps reflecting region-specific factors such as
infrastructure differences or differences in the physical capital or skills composition
locally. Of course, there may be a combination of these two factors in operation. In
order to establish the importance of each factor - sectoral specialisation in high
productivity sectors or overall high regional performance - to the aggregate regional
differential, we can use a modified shift-share analysis to decompose each region’s
productivity difference from the UK national average into that due to the industry mix
of the region and that due to the region-specific productivity differential.

3.1 Decomposition using shift-share analysis
As shown in Annex B, the methodology of shift-share analysis as originally proposed
by Dunn (1960) can be extended to the decomposition of inter-regional aggregate
productivity differentials. Esteban (2000) demonstrates that a region's productivity
differential from the national average can be decomposed into three components:

« an industry mix component,

« a productivity differential component; and

« an allocative component

17
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These three components then can be added together to yield the overall regional
productivity differential,

Industry mix

The industry mix component measures the contribution to the regional productivity
differential that accrues from a region's specific sectoral composition, assuming that
the sectoral productivities In each region are eqgual to the national average. The
industry mix component is therefore that part of the regional productivity differential
that is the consequence of regions being specialised in the most or least productive
sectors. Thus the industry mix component is positive if the region is specialised in
sectors with high productivity and/or de-specialised in sectors with low productivity

FProductivity differential

The productivity differential component |s the contribution to the reglonal productivity
differential that arises from sectoral differences in productivity betwean the region
and the national average, assuming the region’'s sectoral composition matches the
national picture, Hence the productivity differential component is positive if the region
has above average sectoral productivities in most or all sectors — that is, if most or all
sectors perform above their national averages in the region.

Allocative component

The allocative component is the contribution to the regional productivity differential
that derives from a region being specialised, relative to the national average, in
sectors in which it has above or below average productivity. The allocative
component can be interpreted as an indicator of the efficiency in each region in
allocating employment to the sectors in which it has comparative advantage. It also
measures the covariance between the industry mix and productivity differential,

As demonstrated in Annex B, the overall gap belween a region's aggregate
productivity and the national average can be additively decomposed into these three
components, such that:

ragional _ industry mix i productivity 5 allocative

differential component differential component
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To gauge the relative contribution of each component to overall reglonal productivity
differantial, Esteban (2000} suggests two approaches, both of which are utilised in
this paper. First, he computes the relative weight of the variances of each component
in the overall variance In differentials. Thus the overall variance In the regional
differentials can be wrilten as the sum of the variances of each component, plus an
additional term capturing the covanances between the components. In addition, we
supplement this decomposition by presenting the overall regional differential and its
constituent components expressed in percentage terms, so that the relative
contribution of each component over time can be more easily assessed,

Second, Esteban (2000) suggests estimating the degree to which a single
component of the shifi-share decomposition can explain the overall differential, More
specifically, he advocates regressing the total regional differential on each of the
separate components in turn and examining the coefficients and explanatory power
of each separate regression equation. The proportion of the variance in the total
differential 'explained’ by the variance in the separate components can be gauged by
examining the regression's R*, while the slope of the regression line and its statistical
significance indicates the degree to which changes in any single component are
associated with changes in the overall differential.

These two methods of ascerlaining the contribution of each component of the
regional productivity differential to the aggregate regional differentials are
implemented for 1992, 18997 and 2002

3.2 Results of decomposition analysis — 6-sector industrial classification

Table 5 presents the individual components of the decomposition of the regional
productivity differential for the three years under investigation, expressed in terms of
percentage differences from the national average for each year. Interpretation of the
table is as follows, Reading across the first row, the total regional differential for the
Morth East in 1992 is -5.1% - i.e. productivity in the region is 5.1% below the national
average as shown In Figure 3b. The regional differential of -51% can be
decomposed into three components: -0.1% attributable to the industry mix, -6.2%
from the productivity effect, and +1.1% from the allocative component. Thus, even if
each sector in the North East had the national average productivity for that sector,
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Table 5: Decomposition of relative productivity differentials, 1992-1997-2002

total
year region differantial %
1862 Harth East -5.1
Marth West =i G
Yorkshire and the Humber £3
East Midlands 5.1
Wies! Mudlands =14
East 14.5
London 83
South East o5
South West A1
Wales £.0
Seotland 0.1
Northern Ireland 8.8
standard deviation e
18487 Marlh East A28
Marth West 7.0
Yorkshire and the Humbar e
East Midlands 509
Wiest Midlands 45
East 168
Lendon 124
South East 10.1
South West 88
Wales £.8
Scotland L8
Maorthern Ireland 8.6
slandard deviation 106
2002 Harth East -10.4
Marth West 8.4
Yorkshire and the Humber T4
East Midlands £.3
West Midiands =
East 1908
Londan 10.7
South East 106
South Wesl -11.0
Wales .3
Scolland 3B
horthern Ireland -14.5
sfandard devighion T

preductivity in the North East would be still 0.1% below the natlonal average because
of the sectoral composition of employment in the region. Similarly, if the sectoral
composition of the region was equal to the national average (=o that the employment
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share of each sector mirrered that at the national level), productivity in the region
would be 62% below the mational average because the majority of sectors in the
region tend to perform poorly. This can be seen from the detailed tables in Annex C.
In Table C1 for 1992, the performance of the North East's Distribution and Marketed
Services seclors, for example, are ranked 10" and 11" respectively (amongst the 12
countries and regions). Finally, the allocative component of +1.1% indicates that the
reglon tends to be slightly more specialised in those sectors where its productivity is
higher than the national average for that sector (and de-specialised in those seclors
where it does comparatively poorly relative to the naticnal average for that sector).
Overall, however, it s clear that the large negative productivity effect dominates the

overall differential for the NMorth East region.

This pattern of the contributions of each component to the aggregate negative
differential for the North East can be compared to London, for example. In 1992, the
aggregate productivity differential for London of +9.3% above the national average
can be broken down into -4.1% from its industry mix, +15.5% from the productivity
effect and -2.1% from the allocative component. Thus London s disadvantaged by iis
industry mix. At secloral productivities equal to their national averages, the overall
differential is reduced by 4.1% because of the sectoral compeosition of employment in
the region. Table C1 shows that in 1992, London was ranked 12" {i.e. bottom) in
terms of its employment share In the two most productive sectors nationally - Primary
and ufilities and Manufactuﬁng‘". Counterbalancing this, London has a large
productivity component which indicates that its productivity would be 15.5% above
the national average if its sectoral distribution of employment exactly matched the
national picture. As shown In Table C1, it is the most productive region (ranked 1
for three of the six sectors (Primary and utilties, Manufacturing and Distribution),
while none of the other three sectors are ranked lower than 6", Overall, therefore, all
sectors in London tend to perform at or above the national averages. Finally, the
allocative component is -2.1% suggesting that London is not taking advantage of
specialising in the sectors where it s most productive, relative to the national

average. This can be seen clearly from Table C1 - in terms of productivity, while

18 Off-setting this (slightly) is the fact that it has the highest regional share (ranked 1%)
of Marketed services which is the third most productive sector
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London is ranked 1% in both Primary and utilities and Manufacturing, as noted above,
it has the lowest share of employment in these two sectors of any region. Thus it is
relatively de-specialised in precisely those sectors in which it is performing best
relative to the national average. Hence the overall regional productivity differential in
London is moderated by the fact that it has a low share of employment in the most
productive sectors, and also has low shares in those sectors where, relative to the
national average, it tends o perform better. These two factors - the industry mix and
allecative components - serve to offsel the large positive produclivity differential
arising from the fact that all sectors in London are performing above the national

average.

As can be seen from the standard deviations at the bottom of the columns for each
component of the differential in Table 5, there is considerably more variation in the
productivity effect than in the industry mix or allocative compenent. Thus, it would
appear that the productivity effect dominates in the overall regional productivity
differentials, and this is confirmed using the two summary methods suggested by
Esteban (2000). Table 6 presents the variance decomposition for each year, while
Table 7 presents the resulls of the regressions of the overall differential on each
separate component. As can be s2en from Table 6, there is actually more variation in
the productivity effect than between the regions as a whole, such that the negative
covartance term mitigates its impact on the overall regional productivity differential.
That is, productivity differentials between counfries and regions would be even
greater if it was not for the fact that those regions with higher aggregate productivity
also tend to be those with low shares in the more productive sectors, and also tend to
be de-specialised in the sectors where they have a comparative advantage relative to
the national average. The overall spatial distribution of employment is therefore
clearly sub-optimal in terms of aggregate productivity.

Table 6: Variance decomposition of productivity differentials, 1992-1997-2002:
B-sector classification

industry mix  productivity  allocative

year component effect component total
1952 8.4% 16G.9% 2.3% 100%
14947 31% 149 4% 2.6% 100%
2002 1.0% 123.8% 1.6% 100%
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Table 7: Contribution of each component to overall differentials, 1992-1987 -

2002
year parameter Industry mis productivity effect  allocative compoanent
1992 intercept - 000 (0.ODa) 0000  (0.000) -0000  (0.000)
siope -2235™  (0B32) Q754 (0.086) -3.090 {1.857)
g 04150 09477 0.2169
AlG -124 64 =153 54 “121.06
BIC -123.67 -152.57 -120.08
1997 interce pt -0.000 (0.001)  -0.000 (0.000) -0.001 {0.007)
shope -36B81™  (1.373) 0.806%** (0.044) -3428* (16818
R 4181 09704 03028
AlC -115.03 —"lEﬂ.T? 112,59
BIC ~114.06 -149 82 “112.02
2002 intercept -0.001 (0.001) 0.00¢ (00000 2 -0000  (0.001)
siape -2303 (3003)  OB90* (0.040) -4823* (1.881)
R 0.0555 08797 0a7e2
AlC -105.81 -152.02 -110.81
(=1 -104.54 -151.05 -109.84
Motes

1, % * "™ denctes statistically significart at 10%, 5% and 1% respectively. Standard emors for
coelicients are in parentheses

2 R'is the usual coefficient of determination. AIC and BIC are standard model selection criteria (the
Akaike Infofmalion Crtedion and Bayesian (Schwantz) Infarmalion Crderion) defined as
AC = Fogh+2k and BIC = 2iogi+klogh. Smaller values of AIC and BIC indicate a ‘belter’ mooks|

Figure 7 displays the decompaosition for 1992, 1997 and 2002. The dominance of the
productivity effect is clearly evident from this figure. Moreover, the inverse
relationship between the productivity effect and the industry mix and allocative
components s also apparent, especially for East Midlands, West Midlands, London
and Northern Ireland. All four of these regions would have larger differentials relative
to the national average (East Midlands, West Midiands and Morthern Ireland would
be more negative, and London would be more positive) but for the off-sefting impact
of the industry mix and allocative components.

This result is confirmed by the regression analysis presented in Table 7. The model
selection criteria - AIC, BIC and R® — all indicate that the productivity effect can
account for the overall regional productivity differential much better than the industry
mix or allocative components. On its own, It can ‘explain’ 95% or more of the
variation in the overall differential. The regression coefficient on the productivity affect
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Is positive and significant at the 1% level. It is also reasonably close to unity
suggesting that there is close to a one-to-one relationship between increases in the
productivity effect and increases in the aggregate regional productivity differential,

Figure 7: Decomposition of spatial productivity differentials, 1992-1987-2002
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The other two components - the industry mix and the allocative component - display
much weaker relationships with the aggregate regional productivity differential. The
regression coefficients are nagative which confirms the findings above that the most
productive countries and regions tend to be de-specialised in the most productive
sectors nationally, and also de-specialised in those sectors where they have a
comparative productivity advantage. However, some of the regression coefficients
are insignificantly different from zero
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Figure 8: Regressions of relative spatial productivity differentials on separate
components, 2002
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The correlation between each of the three components (industry mix, productivity
effect and allocative component) and the overall regional productivity differentials for
2002 is shown in Figure 8. Separate regression lines are plotted for each of the three
components against the overall regional productivity differential — these commespond
to the results presented in the bottom panel of Table 7. Figure B shows even more
clearly that it is the productivity effect that shapes the overall pattern of regional
productivity differences rather than the industry mix or allocative component, There is
an almost one-to-one positive relationship between the productivity effect and the
relative productivity differential. In contrast, there would appear to be only a weak
(and inverse) relationship between the industry mix, and the allocative component
and the relative productivity differential.
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3.3 Analysis for the 14-sector and 25-sector industrial classifications

All of the above analysis for the 6-sector industrial classification was repeated for the
14-sector and 25-sector sectoral classifications to see to what extent differences
across sub-sectors may explain the patterns observed. Essentially, the results are
very similar to those presented above for the B-sector classification. |n all cases, the
productivity effect dominates, while the contribution of industry mix and allocative

components to the overall regional productivity differential remains small.’”

Table 8: Variance decomposition of productivity differentials, 2002:
6, 14 and 26-sector classifications

sectoral industry mix  productivity  allocative

classification  component effect component total
G seclors 1.0% 123.8% 1.8% A100%
14 sectors 2.7% 109.2% 1.7% 100%
25 sectors 2 B% 103 1% 1.7% 100%

Figure 9a: Decomposition of spatial productivity differentials, 2002: 6-sector
classification
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" To some extent, this result is a litte surprising since at a more disaggregate
sectoral classification, there is less spatial variation, and hence the industry mix term
would be expected to become rather more important.
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To illustrate, the results of the variance decomposition for 2002 for the 14-sector and
2a-sector industrial classifications are presented in Table 8 together with the 6-sector
decomposition repeated from Table 6 for comparison. As can be seen, almost all of
the reglonal productivity differential can be attributed to the productivity effect, rather
than absolute or relative specialisation in those sectors which are most productive.

This is confirmed in Figure Sa, 9b and 9c which present for each of the 6-, 14- and
25-sector classlifications, respectively, the contributions of each component to the
aggregate differential for each region in 2002. The productivity effect dominates
whichever sectoral classification is selected, although there is a slightly stronger
industry mix component once the more detailed classification of industry is used.

Thus, the results presented above for the B-seclor classification are not a
consequence of sectoral heterogeneity being disguised by the broad sectoral
groupings; at least as examined at the 25-sector classification level, Rather, it would
appear that country and regional differences in output per person in employment are
primarily due to some areas having higher productivity in most sectors rather than
because of their economic structures.

Figure 9b: Decomposition of spatial productivity differentials, 2002: 14-sector
classification
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Figure 3c: Decomposition of spatial productivity differentials, 2002: 25-sector
classification
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3.4 Discussion, caveats and proposals for further research

The extended shift-share decomposition presented above reveals that essentially all
of the regional productivity differentials can be attributed to a productivity effect rather
than industry mix or sectoral specialisation. That is, London and the rest of the south
east do not have higher productivity because they are specialised in sectors which
have high productivity (either in absolute or relative terms), but rather, they tend to
have higher productivity in most or all sectors relative to the national average.

This result is similar to that found by Esteban (2000) for the EU at the NUTS 2
level™. He provides results for a number of different data sets which have different
coverage of countries (only sometimes including the UK), different years (1986 and
1989) different sectoral classifications (6 and 17 sectors), and different measures of
GVA (at market prices and factor costs). Despite these differences, the results are
remarkably consistent in that region-specific productivity differentials — what we have

" The size of the NUTS 2 regions varies substantially across the EU, but for the UK,
there are 37 such regions, corresponding roughly to counties or groups of counties.
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termed here the ‘productivity effect’ - account for virtually all inter-regional differences
in aggregate labour productivity. A similar exercise has been performed more
recently by Kamarianakis and Le Gallo (2003). They too use NUTS 2 level data, for
the period 1975-2000, for 8 sectors in 15 EU countries. They extend the Esteban
(2000) approach by taking careful account of the potential spatial inter-dependencies
between the regions. While they find that spatial (and temporal) inter-dependencies
are important, they too conclude that the regional productivity component is
dominant.

The analysis reported in this paper s based on a coarser spatial disaggregation
(NUTS 1 regions) but incorporates a finer sectoral classification (14 and 25 sectors)
than used in either the Esteban (2000) or Kamarianakis and Le Gallo {2003) papers.
However, the central conclusion is consistent with these two previous studies - the
region-specific productivity component is the dominant factor in inter-regional
productivity differences'®,

The major advantage in using the Working Futures data is that it provides consistent
output and employment estimates over the last decade (and, indeed, for the previous
decade too, as well as forecasts through to 2012). Such data are not available from
official government statistics. However, given that the productivity statistics are
derived entirely from model-based forecasts, it may be sensible to repeat the
analysis using published MNational Staftistics on actual outturns in order to verify that
the same finding was observed, Updated regional GVA estimates at both NUTS 1
(30 sectors) and NUTS 2 (17 sectors) levels have recently been published (August
2003, revised April 2004} following the Nolan Review™ . For employment, the Labour
Force Survey (LFS) could be used since, despite its comparatively small size, it
would enable estimates of GVA per hour, rather than per person in employment, to
be calculated given that it contains information on hours worked. Alternatively, the
Annual Business Inquiry (ABl) contains information on numbers of full-time and part-

" A related study by Morris (2001} finds that differences in regional growth rates in
the UK in the late 1990s (in particular, the stronger growth in the South) were not
affected by differences in industrial structure between the regions.

* The Nolan Review was commissioned to examine the production of regional
accounts following the withdrawal of previously published regional GVA data for
1989-1299.
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time employees and the average weekly hours worked by each group®. However,
given the robustness of the main result - that regional productivity differences arise
fram most or all sectors in a region performing above or below average - it seems
unlikely that adjusting for hours worked would radically change the central
conclusion. Differences in hours could only be Important if they differed
systematically between countries and regions more than between sectors.

4. Conclusions

At the NUTS 1 spatial level, for a range of industry classifications, this report has
demonstrated that sector mix and specialisation in high productivity sectors account
for very little of the regional productivity differentials observed®®, Rather, most of the
interregional variance in aggregate productivity per person can be attributed to
productivity differences that are fairly uniform across sectors. That Is, most of the
difference in productivity between countries and regions can be attributed to the fact
that the majority of sectors in some regions have higher labour productivity than in
other regions. It is not the sectoral specialisation that has most effect but rather the
differential performance of the same sector in different countries and regions. Hence
sectors in high performing areas are able to optimise the local factors to achieve
better productivity. The higher performing countries and regions can thus provide an
upper benchmark that sectors in weaker performing areas can aspire to.

How then might this finding be understood? It seems sectors in high performing
countries and reglons are able to optimise the local factors to achieve better
performance. Clearly, an imporant factor determining output per worker is the skilis
that workers have. Thus the sectoral differences in productivity between countries
and regions may reflect differences in the occupational - or skills - distribution of

' Of course, ideally, the measures output and employment data would come from
the same source. This is now feasible with the addition of year averaged employment
number to the AB| survey. Daffin and Lau (2002) present some prefiminary measures
of labour productivity {output per job) for 1998-2000 for 2-digit and 4-digit SIC
industries using the ABL

* At the macro level, this is analogous to the finding in Griffith ef al (2003) that only

10% of the productivity gap between the UK and the US can be attributed to the fact
that the UK has a higher share of employment in low productivity sectors.
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employment within sectors. For example, it is well known that London and the South
East — two regions in which sectors tend to perform uniformly better than their
national averages — have higher proportions of individuals educated to degree |evel
and lower proportion with no or few gualifications. Thus the patterns we have
documented in sectoral productivity differences across countries and regions may
simply reflect the differences in their occupational distribution of employment.

Some research has been conducted which can throw light on this possibility. Rice
and Venables (2003) use two measures of individuals earnings — the first based on
the wage equations provided by Duranton and Monastiriotis (2002} which take
account of individuals' education and experience and the second based on wages of
specific occupational groups derived from the NES - to provide evidence that, even
controlling for the skills composition of the workforce, considerable variation in output
per employee still remains™._ That is, while high productivity areas do tend to have a
larger share of jobs located towards the top of the occupational distribution, much of
the varation in output per employee cannot be accounted for by the occupational -
or skills — composition of the workforce in the local area. Thus, while some of the
differences we have reporied are undoubtedly a consequence of occupational
composition, regional productivity differentials reflect more than simply differences in
the occupational composition of the workforce - there would appear to be real
differences in productivity across sectors in different countries and reglons.

Other plausible explanations for the tendency for all sectors within certain countries
and regions to perform better {or worse) than their national average include the role
of spatial differences. Of particular relevance is the work of Ciccone and Hall (19596)
for the US and Ciccone (2002) for the EU which finds that population density and
productivity are positively correlated, This finding is confirmed by Rice and Venables
(2004) for Britain. It may therefore be no coincidence that London and the South East
consistently perform better than the other areas given their higher population
densities. Cost-of-living effects may also be important too - GVA heavily reflects
labour income and this may compensate for regional differences in the cost-of-living

* Their analysis is, in fact, at the NUTS 3 level, but their conclusion can be expected
to still hold at the more aggregate NUTS 1 level considered in this paper.
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~ with the differences between London and the rest of the south east as compared to
all other regions perhaps particularly relevant. Real output per employee may be

more similar if output is adjusted by regional deflators reflect living and also housing
Costs.

With these considerations in mind, the main result suggests that an investigation of
the factors that contribute to inter-regional productivity should focus on differences at
the country and regional level - such as infrastructure (communications etc) and
other spatial factors, physical and human capital etc — and how these impinge on and
enhance the performance of different sectors (see also HMT/DTI, 2001). Certainly,
attempts to change the structure of regional economies to enable them to specialise
in high-productivity sectors would appear to have little mert given the small
contribution to the regional differentials that arise from the industry mix or allocative
components. Rather, policies need to be devised to Increase the performance across
all sectors where these are currently performing below their national average in
particular countries and regions. Only then will spatial productivity differentials be
narrowed.

Finally, the results can be seen to support and validate the use of regional and
sectoral economic strategies In combination to raise the performance of cerain
areas. It is thus fundamental that the Sector Skills Agreements retain a country and
region dimension as well as a sector perspective fo raising skills levels and fackling
productivity.
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Annex A: Definitions of 6-, 14- and 25-sector classifications

Table A1: 6-sector definitions and employment in 2002

sicaz employment

sector saction SHCE2 division (000

1 Prnmary and utilities ABCE 01051014, 40-41 GEO
2 Manufacturing ] 15-37 3,867
3 Construction E 45 1,854
4 Dusbribution 3,H.1 50-64 B. GE4
5 Marketed services JKOPQ 557490-59 7.4598
8 Mon-marketed services LMN 73,8085 B.rar
Total 28335

Table AZ: 14-sector definitions and employment in 2002

SICR2 2082 employment

secior section division (a3
1 Agnculture, hunting, forestry and fishing AB 01-05 443
2 Mining and quarrying o 10-14 7
3 Manufactunng D 15-37 38587
4 Blecincity, gas and water 3 43-41 140
5 Construction F 45 1854
6 Retail and distribution G 50-52 5,001
7 Hotels and catering H Bo 1,860
8 Transport, storage and communication | B0-64 1,808
8 Banking and msurance J B5-67 1,146
10 CRher business SeTvices K T0-74 4533
11 Public admen and defence Ly 73 1,461
12 Education M B0 2,289
13 Health and social work M B35 3,058
14 Miscellaneous services oFQ 5085 1,819

Total 29,336
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Table AJ: 256-sector definitions and employment in 2002

0 o = & o B DR =

14
15
16
17
18
19
20
21
=
23
24
25

Agriculture

Mining ard quarrying, ulilities

Food, drirk and tobacco

Tetiles ard clathing

Wood paper, printing and publishing
Chemicals and Mar-melailic minerals
Metals and metal goads

Engineanng

Transport equipment

Manufacturing fnes armd recyeling
Caonstruction

Salke and mainienance of motor vehicles
Wholesale dstribution

Oithar retail disti bticn

Hotels & catering

Transport

Communications

Banking ard irsurancs

Frofessioral senvices

Computing and related

Cther business senvices

Publie administration and delence
Education

Health and social work
Miscellaneous services

Total

sicgz2 emplayment
division (Dan;)
a1-02, 05 443
10-14, 40-41 297
15-16 487
17-19 247
20-22 581
23-26 B3y
27-28 497
29-33 &00
34-35 3EH
S6-37 234
a5 1,854
a0 G54
51 1,285
52 3,052
55 1,860
G0-63 1,261
f4a 547
6567 1,146
707173 734
Ve 545
FE| 3,252
75 1,461
&0 2,289
B85 3,035
ap-oa 1819

20 335
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Annex B: A shift-share decompaosition for spatial productivity differentials

In this Annex, we describe how the methodology of shifi-share analysis as originally
proposed by Dunn (1980) can be extended to the decomposition of inter-regional
aggregate productivity differentials. We follow closely the exposition and notation
utilised by Esteban (2000).

Let p! be the employment share of sector §, f=1...J inregion i, i=1.../, and p' be
the employment share of sector [ at the national level. Equivalently, let x! be

productivity defined as output per worker in sector j in region i and x' be productivity
in sector j at the national level. Given that aggregate productivity can be expressed
as the employment weighted sum of sectoral productivities at national and regional
level, we have:

¥ ""E;PJIJ (B1)
and
%=3 pix! (B2)

where x is aggregate national preductivity and x, is productivity in region /.

Esteban (2000) demonsirates that the regional productivity differentiales from the
national average, A =Xx -—x, can be decomposed into the following three

components:

Industry mix
The industry mix component, g, measures the contribution to the regional

productivity differential that accrues from region I's specific sectoral composition,
assuming that the sectoral productivities in each region are equal to the national
average. This is computed as:

u=3 (g -p ) (B3)
so that u is positive if the region is specialised (p/ = p') in sectors with high
productivity and/or de-specialised in sectors with low productivity { g/ < p'), and vice

versa. The industry mix component is therefore that part of the regional productivity
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differential that is the consequence of reglons being specialised in the most or least
productive sectors.

Productivity differential

The productivity differential component, =, is the contribution to the regional
productivity differential that arises from sectoral differences in productivity between
the region and the national average, assuming the region's industry mix is the same

as at the national level. This is defined as:
— P R |
m=3 plx-x') (B4)
so that =, is positive if the region has sectoral productivities above the national

average

Allocative component

The allocative component, « , is the contribution to the regional productivity
differential that derives from a region being specialised, relative to the national
average, in the sectors in which they have above/below average productivity, It is
calculated as:

a, =3 P/ - p')x/ - x'). (BS)
The allocative component can be interpreted as an indicator of the efficiency in each
region in allocating employment to the sectors in which it has comparative
advantage. It also measures the covariance between the industry mix and
productivity differential,

Thus, the overall gap between regional productivity and the national average, A, can

be additively decomposed Into these three components, such that:

A=X-X=u+x+a,. {BEG)

To gauge the relative contribution of each compenent to overall regional productivity
differentials, Esteban (2000) suggests two approaches, both of which we utilise in
this paper. First, he computes the relative weight of the variances of each component
in the overall variance in differentials. Using (BE6), we can write:

var{A) = var( u)+ var(r) + van(c) + 2{covl i, m)+ covi i, c )+ covir, &) (BY)
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although, as a measure of inequality, the variance is not scale-independent, and
hence is less useful for comparisons over time. We therefore also express these
contributions in percentage terms so that the relative contribution of each component
over time can be more easlly assessed. Secondly, Esteban (2000) suggests
eslimating the degree to which a single component of the shift-share decomposition
can explain the overall differential. More specifically, he estimates:

A=x—-x=a +b u+s,

A=X—X=8. +br+s (B8)

A=X-x=a +ba+e&,

and examines the coefficients and explanatory power of each equation.
In this paper, we ulilise both of these methods to illustrate the contributions and

relative importance of each component in explaining the overall regional productivity

differaentials.
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Annex C: Productivity and employment shares by sector and country & region, 1992-
1987-2002
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