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The idea that national economic success depends, 
in part at least, on the development of localised
concentrations of industrial specialisation can be
traced back more than one hundred years to Alfred
Marshall (1890). He argued that Britain’s economic
growth and leadership during the 19th century was
founded on the development of several examples of
localised industries. Examples include cotton textiles
in Lancashire, the potteries district around Stoke on
Trent, cutlery in Sheffield, furniture around High
Wycombe, machinery in the West Midlands, and so
on. The origin of industrial specialisation in a particular
locality may have been due to the presence of 
natural resources and materials, to nearby markets, 
or simply an ‘accident of history’. But once
established, such geographical specialisation tended
to become self-reinforcing through the operation of
what Marshall called ‘localisation economies’, namely:

� the attraction of various intermediate and subsidiary
industries providing inputs to the localised firms

� the creation and growth of a pool of skilled and
specialist labour 

� the development and deployment of specialised
machinery amongst local firms involved in different
aspects of the industry in question

� the spillover of knowledge and technology between
local firms.

To these Marshall added the notion that these
localised concentrations of industrial specialisation
were also characterised by an ‘industrial atmosphere’:
that is a set of formal and informal customs, traditions
and practices associated with the industry and
institutionalised in the social and cultural fabric of the
area concerned. Together, these ‘localisation
economies’ increased the competitiveness of the
industry and area in question, with consequential
advantages in production and trade.

1.1 MICHAEL PORTER’S INFLUENCE

A century later, economists have rediscovered
Marshall’s work on industrial localisation. Two
interrelated issues have underpinned this rediscovery:
the so-called ‘new trade theory’, and a renewed focus
on ‘increasing returns’. According to the new trade
theory, economies of scale, increasing returns and
imperfect competition are empirically more important
than constant returns, perfect competition and
comparative advantage in shaping patterns of
international trade. 

Regional economic agglomeration and specialisation
can maximise the potential offered by technological,
market and other externalities that underpin increasing
returns. Some theorists even argue that increasing
returns which would simply not occur if industries
were dispersed can be created in local clusters: this
is likely to be particularly the case in industries where
‘learning-by-doing’, or developing production systems
through increasing use and experience is important. 
In short, the argument is that the more geographically
localised is an industry within a given nation, the more
internationally competitive that particular industry is
likely to be (see Porter, 1990, 1998; Krugman, 1991,
1993; Fujita, Krugman and Venables, 1999).

Essentially, these authors have up-dated Marshall’s
earlier concept of industrial localisation. Porter’s
identification of these contemporary local agglom-
erations, based on a large-scale empirical analysis of
the internationally competitive industries for several
countries, has been especially influential, and his term
‘industrial cluster’ has become the standard concept
in this field. The work of Krugman has been more
concerned with the economic theory of the spatial
localisation of industry. Both authors have argued that
the economic geography of a nation is key to under-
standing its growth and international competitiveness. 

Economic geographers have also have been
researching similar issues for the past two decades,
although using somewhat different labels. In recent
work, what Porter calls a ‘cluster’, economic
geographers have variously labelled ‘industrial
districts’, ‘new industrial spaces’, ‘regional industrial
complexes’, ‘local high-tech milieux’ and so on,
according to the specific characteristics of the local
agglomerations in question (see, for example, Scott,
1989, 1998; Amin and Thrift, 1992; Harrison, Kelly
and Grant, 1996; Markusen, 1996). 

2 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

ANNEX 1:
THE THEORETICAL BACKGROUND

ClustersVolume3  9/2/01  4:29 pm  Page 2



While economic geographers and others who have
also highlighted the neo-Marshallian bases of industrial
localisation (the role of input-output linkages, the
reduction of transaction costs through agglomeration,
local labour supplies and technological spillovers),
many have tended to put more stress than economists
on the role of ‘soft’ externalities. These are the local
social, institutional and cultural foundations of
‘clusters’, and other ‘untraded interdependencies’
amongst the firms making up a local cluster. Spillovers
of knowledge ñ both tacit and of a more formal nature
ñ and the associated notion of ‘collective learning’
have been identified as playing a crucial role in
promoting innovation and entrepreneurial dynamism in
clusters (OECD, 1999; Keeble and Wilkinson, 2000).
Some authors now refer to ‘learning regions’ to denote
the fundamental importance of knowledge spillovers in
high-technology clusters. 

Interest in ‘clusters’ has not been confined to
academic research, however. Indeed, over the past
few years, the cluster concept has found a ready
audience amongst policy-makers at all levels, from the
World Bank, to national governments, to regional
development bodies, to city authorities. All of these are
keen to find a new form of industrial policy or activism
in which the focus is firmly on the promotion of
successful, competitive economies. Porter’s own work
has been one factor stimulating this policy interest: his
writings have suggested that governments and other
policy bodies may have a role to play in facilitating and
supporting the development of competitive industrial
clusters. The argument is not that governments can
create clusters, but that they can help to provide the
business, innovative and institutional environments vital
for cluster success.

1.2 PORTER’S CONCEPT 
OF CLUSTERS

Porter’s concept of ‘cluster’ originated in his
comparative work on international competitiveness
(Porter, 1990), which argues that the leading exporting
firms in a range of different countries are not isolated
success stories but belong to successful groups of
rivals within related industries. These groups are
termed clusters, which refers to industries related by
horizontal and vertical links of various kinds. Porter
saw high productivity growth as the outcome of the

interactions between a ‘diamond’ of four factors: firm
strategy, structure and rivalry; factor conditions;
demand conditions; and related and supporting
industries. The systemic nature of this diamond
produces clustering and, moreover, geographic
concentration of the leading rivals in an industry
magnifies and intensifies the interactions between the
factors. Hence, “The process of clustering, and the

intense interchange among industries in the cluster,

also works best where the industries involved are

geographically concentrated” (1990 page 157).

Like much of his work that preceded it, Porter’s book
(“The Competitive Advantage of Nations”) presents an
attractive, easily understood thesis that is business
friendly. It is ‘business friendly’ in the sense that the
argument appears wholly congruent with a global
business paradigm. It resonates with concepts such
as ‘supply chain’, ‘networks’ and so on. And also like
much of Porter’s earlier work, the concepts detailed in
a lengthy book were distilled into a simple diagram
(the ‘diamond’). The model displayed in that diagram
is powerful and appears to hold the key to the central
question posed by Porter – namely, “why are some
countries more successful than others?”

Porter’s more recent work has continued this theme,
arguing that while co-location is not sufficient for
cluster formation, it ‘supercharges’ and magnifies the
power of domestic rivalry which is the major spur to
continuous innovation and improvement. He now
defines clusters as “Geographic concentrations of

interconnected companies, specialised suppliers,

service providers, firms in related industries, and

associated institutions (for example, universities,

standards agencies, and trade associations) in

particular fields that compete but also co-operate”

(1998, page 197). 

Clusters lead to higher growth in three main ways.
First, they raise productivity by allowing access to
specialised inputs and employees, enhancing access
to information, institutions and public goods and by
facilitating complementarities. Second, they increase
firms’ capacity for innovation by diffusing technological
knowledge and innovations more rapidly. Moreover
competitive pressure within each cluster increases
firms’ incentives to innovate. Thus, they could be
described as types of ‘learning’ region, showing higher
rates of technological and organisation innovation and
retaining their adaptability to unexpected exogenous
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changes (Morgan, 1997; Asheim, 1997). Third, clusters
stimulate higher rates of new business formation, as
employees become entrepreneurs in spin-off ventures,
since barriers to entry are lower than elsewhere. 

1.3 STRENGTHS AND WEAKNESSES 
OF THE CLUSTER CONCEPT

The broad and metaphorical nature of the cluster
concept is both strength and weakness. It is useful in
the sense that the concept can act as an umbrella
term for a wide range of phenomena. The lack of
specificity about the constituent links means that the
idea does not imply the promotion of one single
prescriptive strategy which “fits all”: rather, the
concept allows for different forms of best practice to
fit different contexts. This flexibility partly explains its
policy-appeal. The concept can be used to signal an
enormous range of both supply-side and demand-side
processes as well as different institutional links. The
‘Third Italy’ industrial districts, for example, can be
seen as one specific type of cluster, while Japanese
keiretsu, another. 

The cluster idea is broad enough to be applied to
service and manufacturing industries, to high-technology
agglomerations as well as to concentrations of lower
technology industries. Thus the evident benefits of
clustering in technologies often not considered to be
high tech such as the Danish furniture industry, can be
incorporated (see Maskell et al, 1998).

The concomitant weakness of the approach is that 
the cluster idea is somewhat vague and elastic, and
clusters become hard to identify. In the words of one
analyst, clusters have “the discreet charm of obscure

objects of desire” (Steiner, 1998, p. 1). Their
multidimensionality and vague character pose
problems of theoretical and empirical definition, as 
well as methodological investigation. It becomes 
hard to distinguish cluster externalities from general
urbanisation economies and infrastructural externalities
(Harrison et al, 1996). 

Indeed, the distinction between agglomeration and
cluster is not altogether clear cut but the concept of
cluster entails a richer industrial dimension. Cities can
be said to be agglomerations of economic activities,
but these activities need not contain any clusters, as
Porter would define them. On the other hand, a well-

developed cluster can be viewed as a specialised
agglomeration, in this case of firms between which
mutually supporting interactions - both traded and
untraded - derive from and reproduce the particular
specialisation of the firms involved. Such interactions
depend in large part on spatial proximity – i.e.
agglomeration. Thus every cluster is in a sense an
agglomeration, but not every agglomeration is a
cluster.

Porter (1998, p208) comments that although in a
globalising world the forces of simple single-industry
agglomeration may have been undercut, those
towards cross-industry clustering and involving the
knowledge base and social aspects have intensified.

1.4 TYPOLOGIES OF CLUSTERS

In order to ease these difficulties many authors have
presented typologies of clusters which outline the
different forms which clusters may take (see Jacobs
and De Jong, 1992; Jacobs and De Man, 1996).
A survey of the literature reveals six main types of cluster.

Vertical production chain

The first type is a vertical production chain (filiere) in
which adjacent stages in the production chain form
the core of the cluster. Chains from suppliers to
customers may be indicated by input-output analyses. 

Aggregation of connected sectors

A second and more popular definition of clusters is
that used by Porter (1990), namely a large aggregation

of connected sectors, which are also typically
successful exporters. Sixteen possible cluster types
can be identified in Porter’s work as a basis for
international comparison and within each of these
there are four levels; final goods production, machinery
for production, speciality inputs and associated services.
These large-scale clusters have the advantage of
crossing conventional industry classification
boundaries and may provide a useful anatomy of a
national economy. In Porter’s analysis such clusters
often are but may not be geographically concentrated
within a nation. Where there is close geographic
concentration this can span national boundaries. 
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Regional cluster

This refers to an aggregation of connected sectors
concentrated within a particular region and
competitive on world markets (see Bergman, 1998).
Their coherence can be based on anything from
pecuniary externalities to knowledge sharing and
spillovers leading to a high rate of firm start-ups. The
South East of England could be seen as a relatively
large-scale example of such a cluster in service
industries (Coe and Townsend, 1998). 

Industrial district

A fourth and more specific type of cluster is the
industrial district. Industrial districts were summarised
as being local concentrations of small and medium
enterprises which are specialised in stages of the
production process (Beccattini, 1990). Impressed by
the export success of the Third Italy, some authors
have argued that these firms pursue a strategy of
flexible specialisation (Piore and Sabel, 1984).
However, their definition has since been broadened in
several ways. The constituent firms may supply several
production processes and may not always be flexibly
specialised. Many industrial districts depend on and
include large firms, so that there is also a variety of
industrial districts depending on the size, and structure
of relations between the constituent firms (Markusen,
1996). The notion continues to imply a localised
concentration of specialised firms, which is embedded
within a local community and which benefits from
high-levels of trust and collaborative relations
(Harrison, 1994; Saxenian, 1994). Hence it is argued
that industrial districts tend to compete on quality and
innovation. 

The network

The network is closely related to the industrial district,
and is argued by some to be type of cluster. Networks
have been defined as a specific form of relationship
between economic actors which are neither markets
nor hierarchies but are based on mutual dependence,
trust and co-operation (Malecki and Tootle, 1997).
They are not necessarily geographically concentrated,
but some authors argue that they also work best
when localised (Cooke and Morgan, 1994). 

The innovative milieu

A final type of cluster refers to local concentrations of
high-technology industries. In leading high-tech
regions it is argued that an elusive synergy of
economic and institutional factors produces an
innovative milieu, marked by high rates of knowledge
diffusion and learning (Castells and Hall, 1994; Keeble
and Wilkinson, 2000).

1.5 PROBLEMS WITH
CLUSTER TYPOLOGIES

Some of these types of cluster are overlapping and
difficult to delimit empirically. For this reason, some
analysts have sought to classify clusters according to
their stage of development. For example, Rosenfeld
(1997) distinguishes three types. Working clusters are
self-aware and produce more than the sum of their
parts. Latent clusters present opportunities that are
not fully exploited. Potential clusters have some of the
key conditions but lack some inputs and critical mass. 

All such typologies are problematic and as a result
open to criticism. Nevertheless, the following
dimensions capture some of the key features that any
in-depth analysis of clusters would need to explore.
They also provide a possible basis for classifying
clusters, although again they involve qualitative
judgements.

Stage of cluster development 

The idea here is that clusters undergo a ‘life-cycle’, for
example from embryonic to emergent, to high growth
stage, to maturity and eventually to obsolescence. At
the very least there should be some recognition that
different clusters may be at quite different stages of
development, and hence raise different policy issues
and challenges.

Cluster specialisation

Clusters may vary in degree of sectoral specialisation,
from a single sector to a nexus of different but
complementary and inter-related sectors. In most
cases, there is some distinguishing sectoral or
technological feature that identifies a cluster. 
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Geographical configuration

The ‘ideal type’ of cluster would be a single localised
agglomeration of firms in the sector(s) comprising the
cluster. Such single location clustering does occur, but
in most cases, a given sector is likely to have more
than one cluster. Such multi-location clusters or ‘sub-
clusters’ may be of roughly equal size and importance,
or may form a sort of ‘hub and spoke’ arrangement,
in which one cluster dominates the others. There may
also be linkages between sub-clusters, or between the
‘hub’ cluster and its various ‘spokes’. 

Geographical scale

Clusters can vary considerably in spatial extent. 
Some may be highly localised within a small
geographical radius, while others may be spatially
quite extensive and more diffuse, perhaps extending
over quite a large regional area. In the UK context,
compare for example the so-called ‘Motor Sport’
cluster which stretches from around Birmingham,
southwards to Oxford, and thence to the M4, with say,
the Stoke on Trent ceramics cluster, which is largely
contained within an area of only a few miles radius.
Or, internationally, compare the large geographical
extent of Silicon Valley in California, USA, with the
highly localised high-tech cluster in Cambridge, UK. 

The important point is that it is not possible to devise
a hard-and-fast, definitive typology, a priori. Indeed, 
it can be argued that any attempt to construct a
cluster typology should emerge from, rather than 
be imposed on, empirical investigation. In the 
research reported here an attempt is made to classify
clusters in terms of a simple four-way classification:
stage of development, depth, employment dynamic,
and significance.

� Stage of development: the possibilities are
‘embryonic’ ‘established’, and ‘mature’. The intention
here is to suggest the possibility of growth
coincident with the notion of ‘life cycle’. An
embryonic cluster can be assumed to be at the
early stage and therefore with obvious growth
potential. An established cluster will have room 
for further growth and finally, a mature cluster will
find further growth difficult.

� Cluster depth: the possibilities here are ‘deep’,
‘shallow’ and ‘unknown’. Cluster depth is a key
variable in the assessment of cluster strength. 
A deep cluster will have a comparatively large
number of industrial linkages and/or where possible
others that have been identified. In some cases, the
depth of the cluster has been difficult to estimate. 

� Cluster employment dynamics is based on job
growth and the possibilities are ‘growing’,
‘declining’ or ‘stable’. Where the dynamic is plus 
or minus 10 per cent, the cluster is classified as
‘stable’.

� Significance: here the intention is to suggest the
geographic significance of the cluster – regional,
national or international. The classification is based
on regional discussion and analysis of globally
competitive industries.

6 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

ClustersVolume3  9/2/01  4:29 pm  Page 6



BIBLIOGRAPHY AND
FURTHER READING

Adelberger, K.E. (2000) Semi-sovereign leadership?
The state’s role in German biotechnology and venture
capital growth, German Politics, 9

Amin, A. and Thrift, N. (1992) Neo Marshallian 

nodes in global networks, International Journal of

Urban and Regional Research, 16.

Andretsch, D. (1989) Agglomeration and the location

of innovative activity, Oxford Review of Economic

Policy, 14, 2.

Asheim, B. (1997) ‘Learning regions’ in a globalised
world economy: Towards a new competitive
advantage of industrial districts? In M.Taylor and S.
Conti (Eds.) Interdependent and Uneven Development.

Aldershot: Ashgate. 

Beccattini, G. (1990) The Marshallian industrial district
as a socio-economic notion. In Pyke, F. Beccattini, G.
and Sengenberger, W. (Eds.) Industrial Districts and

Inter-Firm Co-operation in Italy. Geneva: International
Institute for Labour Studies. 

Bennett, R.J., Graham, D.J. and Bratton, W. (1999)
The Location and concentration of business in Britain:
Clusters, business services, market coverage and
local economic development, Transactions of the

Institute of British Geographers, 24, 4.

Bergman, E. (1998) Industrial trade clusters in action:
Seeing regional economies whole. In M. Steiner (Ed.)
Clusters and Regional Specialisation. London, Pion.

Castells, M. & Hall, P. (1994) Technopoles of the

World. London: Routledge.

Coe, N. and Townsend, A. (1998) Debunking the myth
of localized agglomerations: The development 
of a regionalized service economy in South-East
England. Transactions of the Institute of British

Geographers, 23.

Cooke, P. (1995) (Ed.) The Rise of the Rustbelt.
London: UCL Press.

Cooke, P. and Morgan, K. (1994) The network
paradigm. Environment and Planning D, 11. 

Cooke, P. and Morgan, K. (1998) The Associational

Economy: Firms. Regions and Innovation, 
Oxford: OUP.

Doeringer, P. and Terka, D. (1996) Why do industries
cluster? In U. Staber, Schaefer,N. and B. 
Sharma (Eds.) Business Networks: Prospects for

Regional Development. Berlin: Walter de Gruyter. 

Dunford, M. and Hudson, R. (1996) Successful

European regions: Northern Ireland learning from

others. Belfast: NIEC.

Economist, The. (1999) The complications of

clustering. The Economist.

Enright, M. (1996) Regional clusters and economic
development: A research agenda. In U. Staber, 
N. Schaefer and B. Sharma (Eds.) 
Business Networks: Prospects for Regional

Development. Berlin: Walter de Gruyter. 

Feser, E. (1998) Old and new theories of industry
clusters. In Steiner, M. (Ed.) Clusters and Regional

Specialisation. London: Pion.

Feser, E.J. and Bergman, E.M. (2000) National
industry cluster templates: A framework for applied
regional cluster analysis, Regional Studies, 34, 1.

Florida, R. and Smith, D.F. (1993) Venture capital
formation, investment and regional industrialisation,
Annals of the Association of American Geographers, 83.

Fujita, M, Krugman, P. and Venables, J. (1999) 
The Spatial Economy: Cities, Regions and

International Trade. Cambridge, Mass: MIT Press

Gill, D., Martin, C., Minshall, T. and Rigby, M. (2000)
Funding Technology: Lessons from America,

London: Wardour Communications. 

Glasmeier, A. (1994) Flexible districts, flexible regions?
In A.Amin and N.Thrift (Eds) Globalization, Institutions,

and Regional Development in Europe. Oxford: Oxford
University Press.

Grabher, G. (1993) (Ed.) The Embedded Firm, 
London: Routledge. 

Gray, M. and Golob, E. (1996) Big firms, long arms,
wide shoulders: the “hub and spoke” districts in the
Seattle region, Regional Studies , 30, 7.

Harrison, B. (1994) Industrial districts: old wine in new
bottles? Regional Studies, 26.

7

ANNEX 1:
THE THEORETICAL BACKGROUND

VOLUME 2 TECHNICAL ANNEXES

ClustersVolume3  9/2/01  4:29 pm  Page 7



Harrison, B., Kelley, M. and Gant, J. (1996) 
Innovative firm behaviour and local milieu. 
Economic Geography, 72.

Head, K., Ries, J. and Svenson, D. (1995)
Agglomeration benefits and location choice: 
Evidence from Japanese investments in the US.
Journal of International Economics, 38.

Held, J.R. (1996) Clusters as an economic
development tool: Beyond the pitfalls,
Economic development Quarterly, 10, 3.

Henry, N. and Pinch, S. (1997) A Regional Formula

for Success? The Innovative Region of Motor Sport

Valley: Executive summary of a research project on 
the British motor sport industry funded by the ESRC

Henry, N. and Pinch, S. (1998) The industrial
agglomeration of Motor Sport Valley: A knowledge
space economy approach, Typescript, 
Department of Geography, University of Birmingham.

Hirst, P. and Zeitlin, J. (1989) (Eds.) Reversing

Industrial Decline? Industrial Structure and Policy

in Britain and Her Competitors. Oxford: Berg.

HM Government (1999) Biotechnology Clusters

(Report of a Team Led by Lord Sainsbury, 
Minister for Science), London: DTI.

Jacobs, D. and de Jong, M. (1992) Industrial clusters
and the competitiveness of the Netherlands: 
Empirical and conceptual issues. De Economist, 14.

Jacobs, D. and de Man, A. (1996) Clusters, industrial
policy and firm Strategy: A menu approach.
Technology Analysis and Strategic Management, 8.

Keeble, D. and Wilkinson, F. (1999) Collective learning
and knowledge development in the evolution of
regional clusters of high technology SMEs in Europe,
Regional Studies, 33.

Keeble, D. and Wilkinson, F. (2000) (Eds) High-

Technology Clusters, Networking and Collective

Learning in Europe, Aldershot: Ahsgate.

Kirat, T. and Lung, Y. (1999) Innovation and proximity:
territories as loci of collective learning processes,
European Urban and Regional Studies, 6,.

Krugman, P. (1991) Geography and Trade.

Cambridge: MIT Press.

Krugman, P. (1996) The localisation of the global
economy, in Krugman, P. Pop Internationalism,
Cambridge, Mass: MIT Press. 

Krugman, P. (1998) What’s new about the new

economic geography? Oxford Review of Economic
Policy, 14, 2.

Lorenz, J. (1989) The search for flexibility:
Subcontracting networks in French and British
engineering. In P. Hirst and J. Zeitlin (Eds.) Reversing

Industrial Decline? Industrial Structure and Policy in

Britain and Her Competitors. Oxford: Berg. 

Lorenzoni, G. and Lipparini, A. (1999) The leveraging 
of interfirm relationships as a distinctive 
organisational capability: a longitudinal study, 
Strategic Management Journal.

Malecki, E. and Tootle, D. (1997) Networks of small
manufacturers in the USA: Creating embeddedness.
In M.Taylor and S. Conti (Eds) Interdependent and

Uneven Development. Aldershot: Ashgate. 

Malone, T. W. and Laubacher, R.J. (1998) The dawn
of the E-lance economy, Harvard Business Review

(Sept-Oct): 145-152

Markusen, A. (1996) Sticky places in slippery space: 
A typology of industrial districts. Economic Geography,

72, 293-313.

Martin, R. and Sunley, P. (1996) Paul Krugman’s
geographical economics, and its implications for
regional development theory: A critical assessment,
Economic Geography, 72.

Martin, R. and Sunley, P. (1998) Slow convergence?
The new endogenous growth theory and regional
development. Economic Geography, 74.

Maskell, P., Eskelinen, H., Hannibalson, 
I., Malmberg, A. and Vatne, E. (1998)
Competitiveness, Localised Learning and Regional

Development. London: Routledge.

Maskell, P. and Malmberg, A. (1999) The
competitiveness of forms and regions: ‘ubiquitification’
and the importance of localised learning, European

Urban and Regional Studies, 6.

Midelfart-Knarvik, K. (2000) The Location of European

Industry, Brussels: European Commission.

Morgan, K. (1997). The learning region: Institutions,
innovation and regional renewal. Regional Studies, 31.

8 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

ClustersVolume3  9/2/01  4:29 pm  Page 8



OECD, (1999) Boosting Innovation, The Cluster

Approach.

Ozawa, T. (1999) Small and medium sized TCNs,
industrial clusters and globalisation, in Hood, N. and
Young, S. (Eds) The Globalisation of Multinational
Enterprise and Economic Development, London:
Macmillan. 

Park, S. O. and Markusen, A. (1995) Generalising 
new industrial districts: a theoretical agenda 
and an application from a non-Western economy, 
Environment and Planning A, 27

Phelps, N. (1992) External economies, agglomeration
and flexible accumulation, Transactions of the Institute

of British Geographers, 17.

Piore, M. and Sabel, C. (1984) The Second Industrial

Divide. New York: Basic Books.

Porter, M. (1990) The Competitive Advantage of

Nations. London: Macmillan.

Porter, M. (1996) Competitive advantage,
agglomeration economies, and regional policy.
International Regional Science Review, 19.

Porter, M. (1998) Clusters and the new economics of

competition, Harvard Business Review,
November/December.

Porter, M. (1998) On Competition. Boston: Harvard
Business Review Books.

Porter, M. (2000) Regions and the new economics of
competition, in Scott, A.J. (Ed) Global City-Regions,
Oxford: Oxford University Press,. 

Porter, M. (2000) Location, clusters, and company
strategy, in Clark, G., Feldman, M. and Gertler, M.
(Eds) Oxford Handbook of Economic, Oxford: Oxford
University Press.

Porter, M. (2000) Location, competition and economic
development: Local clusters in a global economy,
Economic Development Quarterly, 14.

Porter, M. and Sölvell, O. (1998) The Role of
Geography in the Process of Innovation and
Sustainable Competitive Advantage of Firms, in
Chandler, A. Jnr, Hagström, P. and Sölvell, O. (Eds) 
The Dynamic Firm Oxford, England: Oxford University
Press.

Pouder, R. and St John, C. (1996) Hot spots and blind
spots: geographical clusters of firms and innovation,
Academy of Management Review, 4.

Powell, W. W. (1990) Neither market nor hierarchy:
the network form of organization, Research In

Organizational Behaviour, 12.

Pyke, F., Beccattini, G. and Sengenberger, W. (1992)
(Eds.) Industrial Districts and Inter-Firm Co-operation in

Italy, Geneva: International Institute for Labour Studies

Rosenfeld, S. (1997) Bringing business clusters into
the mainstream of economic development. European

Planning Studies, 5, pp. 3-23.

Saxenian, A-L. (1994) Regional Advantage: Culture

and Competition in Silicon Valley and Route 128.
Cambridge, Mass. Harvard University Press. 

Scott, A. (1989) New Industrial Spaces. London: Pion.

Scott, A. (1998) Regions and the World Economy.

Oxford: Oxford University Press.

Scottish Enterprise (1998) The Clusters Approach:

Powering Scotland’s Economy into the Twenty-First

Century. Glasgow: Scottish Enterprise.

Steiner, M. (1998) (Ed.) Clusters and Regional

Specialisation: On Geography, Technology and

Networks. London: Pion. 

Sternberg, R. and Tamasy, C. (1999) Munich as
Germany’s No.1 high technology region: empirical
evidence: Theoretical explanation and the role of small
firm/large firm relationships, Regional Studies, 33,4.

Storper, M. (1992) The Limits to globalisation:
Technology districts and international trade, 
Economic Geography, 62.

Storper, M. (1993) Regional world of production:
learning and innovation in the technology districts of
France, Italy and USA, Regional Studies, 27,5.

Storper, M. (1998) The Regional World. New York:
Guildford Press. 

Sunley, P. (1992) Marshallian industrial districts: 
The case of the Lancashire cotton industry in the 
inter-war years. Transactions of the Institute of British

Geographers, 17.

Swann, P. and Prevezer, M. (1996) A Comparison of
the dynamics of industrial clustering in computing and
biotechnology, Research Policy, 25. 

9

ANNEX 1:
THE THEORETICAL BACKGROUND

VOLUME 2 TECHNICAL ANNEXES

ClustersVolume3  9/2/01  4:29 pm  Page 9



Swann, G.M., Prevezer, M. and Stout, D. (1998)
The Dynamics of Industrial Clustering: International
Comparisons in Computing and Biotechnology,
Oxford: OUP.

Zeitlin, J. (1995) Why are there no industrial districts
in Britain? In Bagnasco, A. & Stable C. (Eds.) Small

and Medium-Sized Enterprises London: Pinter.

10 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

ClustersVolume3  9/2/01  4:29 pm  Page 10



ANNEX 2:
DATA AND
CLUSTER
METHODOLOGY

11

ClustersVolume3  9/2/01  4:29 pm  Page 11



2.1 THE DATA

The firm level data used has been from two sources.
Firstly, the Office of National Statistics (ONS), through
the Department of Trade and Industry, made available
the Inter Departmental Business Register (IDBR). 
We used a snapshot of the register as at September
1999. The second data source was the Dun and
Bradstreet data set (D&B). The snapshot was the
same. We do not propose as part of this report to
detail issues associated with the use of these data
sets (their strengths and weaknesses). The use of
IDBR means that some data in the regional analyses
and in the body of the report have been suppressed 
to prevent the identification of firms.

2.1.1 The application of SIC codes

Most officially available data in the UK is accessible
through NOMIS1. Those data are based on four digit
Standard Industrial Classification. The IDBR is based
on 5 digit Standard Industrial Classification2.

Although there are many criticisms that might be
levelled at the UK SIC system, the five-digit level is
reasonably detailed and congruent with the majority
of UK industry. We acknowledge that the 5-digit
system does not capture some high technology but
for the first time we have been able to disentangle
key employment concentrations such as SIC 7420
(design activities). This is in fact 7 separate 5 digit
codes as the table below indicates:

74201..........Architectural activities

74202..........Urban planning and landscape 
architectural activities

74203..........Quantity surveying activities

74204..........Engineering consultative and design
activities

74205..........Engineering design activities for
industrial process and production

74206..........Engineering related scientific
and technical consulting activities

74209..........Other engineering activities

We recognise that SIC codes do not capture the
subtleties of industrial life and the complexities of
cluster activity. The identification of these will be vital in
further work to develop clusters. However, we have
found that the application of IDBR to this project has
painted a picture of industrial Britain that resonates
closely with the understandings of people active in its
regions. 

2.1.2 The application of D&B data

The Dun and Bradstreet data were used in two ways.
First, they were used to capture some industries and
clusters that are not easily identified through SIC
codes. These are largely high technology industries
and some of the creative industries. It was found that
in all cases the results created by using these data
were consistent with other data. For example, the
numbers and location of leisure software firms and
employment is broadly congruent with the SIC-based
estimates.

Secondly, Dun and Bradstreet data were used to try
and ‘get below’ SIC codes to explore cluster linkage. 

2.1.3 Data summary

For this project we had access to the reasonable
equivalent of a census of UK business. The coverage
is as complete as it is possible to be. That is not to
say that the data do not contain errors,
misclassification, and occasional oddities. The litmus

test is simple: do the data, appropriately analysed,

create a picture of working life that resonates with an

everyday understanding of it?

The picture we paint is a snapshot of the UK’s
industrial landscape. Our attention has been drawn
continuously to the need for regions to develop what
might be, as well as to garner what is. We accept
that, but emphasise that our objective has been to
derive as accurate a systematic picture as possible 
of what exists as shown by the data.
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2 For some analyses, we have used 4 digit NOMIS data - in particular, our
assessment of the growth of clusters.
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2.2 REGIONAL ANALYSIS

The regional clusters were identified from:

1. The analysis of the clustering and location of the
UK’s competitive industries. 

2. A detailed analysis of regional 5-digit SIC data from
IDBR.

3. Extensive regional interviews with representatives of
clusters and regional agencies, published research,
nominations and comments from DTI industry
directorates, and regional strategies produced by
the RDAs.

4. Firm specific line of business data from the D&B
database.

In essence, the analysis attempts to identify Porter
clusters - i.e. geographically co-located industries
whose interrelations reinforce their competitive
advantage. A 5-digit SIC is being used as the
definition of a specific industry. The IDBR data has
been used as the starting point to identify both
potential clusters and their location within the region.

2.2.1 Building the clusters

Building the regional clusters involves a process that 
is indicated in the flow chart below. The steps are
detailed on the next page.
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2.2.2 From regional highs to clusters

We begin by identifying those industries in the region
which are ‘over-represented’ in terms of employment
and which are significant employers. We call these
industries ‘high points’ of the regional economy and
they are defined as 5-digit SICs which:

a) Have an LQ (regionally) over 1.25 and 

b) Employ over 0.2 per cent of the regional workforce. 

Typically, this identifies between 26 and 51 ‘high
points’ in each region. It is clear that this process
produces a selection of industries that is not random -
in other words, there are clear relationships between
the industries. 

Having identified the high points and based on
judgement and interpretation, we group them to form
the basis of a cluster. Occasionally, an industry will be
allocated to more than one cluster. Using the basic
cluster as a starting point, we then review the regional
industrial structure once more. 

2.2.2.1 First review

We examine all the remaining 5-digit SICs with an LQ
over 1.25 but with employment less than 0.2 per cent
of the regional workforce. (I.e. those not allocated 
to a tentative cluster) and, where appropriate, allocate
them to one of the clusters. 

Occasionally, a group of SICs emerges in which all
industries have LQs greater than 1.25 and where 
none employs more than 0.2 per cent of regional
employment but which nevertheless emerges as a
cluster. The jewellery cluster in London is an example
of this. 

This gives a set of ‘clusters’ with their associated
industries. All the industries have an LQ over 1.25.

2.2.2.2 Employment review

We also consider all industries with substantial
employment (over 0.2 per cent of the regional
workforce) but with an LQ below 1.25. Many of these
turn out to be ‘local’ services. 

We consider these industries to be significant if they
are not serving local demand (for example, the car 
or aerospace industry). Where appropriate these
industries are also allocated to clusters or examined 
to establish whether they could be seen as core
cluster industries on their own.

Substantial/significant SICs are then allocated to the
clusters (as defined above) or examined to establish
whether they could/should form the core of additional
regional clusters.

The non-clustered ‘high points’ and SICs with LQs
over 1.25 are then examined to establish the
employment significance of these isolated and ‘stand
alone’ industries.

2.2.2.3 Activity analysis

D&B data are used to examine the business activity of
the larger companies in a number of industries to
establish (as far as possible) the specific nature of their
products. This gives further clues to potential linkages
and relationships. For example, these data are used to
examine questions such as:

� Is the region’s ‘general or specific purpose
machinery’ making equipment relevant to other
local clusters?

� What are companies in the ‘Non-Domestic
Ventilation and Cooling Equipment’ industry actually
making?

� Is the region’s ‘hollow glass’ industry making
products obviously relevant to the region’s food
industry?

� Why does the region have a high LQ in food or
clothes retailing etc?

This part of the analysis focuses on industries with
high regional LQs that could be, but are not obviously,
part of a regional cluster.
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2.2.3 Cluster creation

The crucial part of the process is the grouping of
industries into clusters.

Grouping the industries to form clusters depends upon
judgement based on knowledge of the cluster concept
and of the industry. More specifically, defining the
clusters draws on:

1. Knowledge of input-output linkages as described
previously along with evidence of industrial co-
location.

2. An understanding of production chains. For example,
spinning, weaving and knitwear are clearly part of
the same production chain. The textile industry
purchases dyes. Many parts of the food industry
purchase from agriculture. The 5-digit data allows
the different parts of the production system to be
identified (e.g. wholesale of metal and ores and the
manufacture of equipment for metallurgy are
obviously part of a metal working/machinery cluster).

3. Knowing that industries (i.e. SICs) in the same
sectoral area (e.g. finance) tend to locate in the
same region. They are not randomly spread. 
Hence these can be readily identified and grouped.

4. Outside data sources such as US Census data - a
source of information on linkage.

The process is not ‘fool proof’. Some industries may
be included which, in reality, have no actual or
potential link to the cluster. Others may be excluded
because of a lack of knowledge about specific links
and local circumstances. Nevertheless, the analysis
does identify significant regional clusters.

2.2.4 Analysis of local authority districts 

The LAD (local authority district) is a much smaller
geography than the region. It is important to review all
local authority districts for three reasons:

1. there may be significant sub-regional clusters that
are not visible at the regional level

2. the precise location of the clusters establishes
whether or not there is an obvious geographic core
within the region

3. a high LQ may be due to the existence of one large
plant. In this case, the industry could not form the
basis of a cluster.

We identify all LADs with an LQ over 5.0 where this
represents more than 1000 jobs. The number of firms
is also identified.3 We also identify all LADs which
house 0.2 per cent or more of an industry’s

employment.

These data are then used to establish the location
(and degree of geographic concentration) within the
region and to identify whether there are significant
local concentrations of specific industries.

While not a cluster as defined here, these
concentrations may be of considerable interest. In
these areas the concentration may arise from one or
two large firms (possibly only simple back office or
production plants) or a significant number of
(especially small) companies having been established.
(In some ways the former is of less interest).

The potential clusters identified through this process
are compared with the regional nominations. 

2.2.5 Industry highs

All LADs with 0.2 per cent of an industry’s

employment are then also identified. The objective
here is similar to that detailed above.

2.2.6 Cluster classification

We made an initial assessment of identified clusters -
judgementally - according to four criteria: stage of
development, depth, employment dynamics and
significance.

These characteristics are indicative only, designed to
encourage discussion and further investigation of
cluster potential. The results of this analysis are in the
Table that accompanies the UK Clusters Map.
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authority district is much smaller and it is therefore very easy for an LAD 
to have an ‘over represented’ industry.
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2.2.6.1 Stage of development

The stage of development is a three-way classification

Our assessment of development stage is based on
regional discussion, the growth pattern and judgement

2.2.6.2 Depth

This is a two-way classification

Deep Cluster made up of considerable
number of components -
including institutions.

Shallow Opposite

Unknown

Our assessment of cluster depth is based on the mix
and range of industries that we have found to be
present within the identified cluster. In some cases,
the depth of the cluster has been difficult to estimate
within the scope of this project.

2.2.6.3 Employment Dynamics

Based on an estimate of employment growth, the
cluster is characterised as growing or declining. These
estimates are drawn from 4 digit SIC data (derived
from NOMIS). Our measure of employment growth is
based on NOMIS data covering the period 1991-984.

It should be emphasised that the clusters are based
on 5 digit IDBR data (rather than 4-digit NOMIS data)
so the match will not be precise. For an assessment 
of the precision of the match reference should be made
to the detailed cluster make up in each regional analysis.

2.2.6.4 Significance

Internationally Significant

Containing internationally competitive industries.

Nationally Significant

Large but concerned with domestic markets

Regionally Significant

Local concentration

Our assessment of the regional, national or
international significance of a cluster is based on
regional discussion, analysis of the UK’s globally
competitive industries and judgement.

2.2.6.5 Nature of cluster links

A further criterion would be associated with the nature
of the cluster links. For this preliminary exercise, this
variable has not been applied. The nature of the
linkages should be explored in further regional
discussion.

Nature of Cluster Links: Input-Output
Shared Knowledge etc.
Markets

16 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

Embryonic Small in relation to UK

Established Either functioning or could do so.
Potential for future entry and cluster development. Does not mean that the cluster

operates as a cluster

Mature Cluster probably as ‘full’ as it likely to get. Does not mean that the cluster 
Entry difficult or unattractive. operates as a cluster

4 NOMIS data is based on 4 digit SIC; the clusters are based on 5 digit SIC
data. The reliability of the NOMIS data can only be judged by referring to the
detailed cluster definition. The employment dynamic data will be more
accurate in some cases than others.
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2.2.7 Non SIC-based clusters

Identifying ‘less than obvious’ clusters depends on
local knowledge. Consequently, information from the
regions (where available) has been an important input.
In addition extensive use of D&B data has been used
to identify ‘non-SIC’ based clusters. 

There are a number of reasons why the formal analysis
might not identify some regional clusters:

1. Even at the 5-digit level, SIC categories do not
adequately identify the cluster. For example, take
the Yorkshire and Humberside ‘medical devices’
cluster. While there is a SIC for medical and
surgical instruments, it is suggested that there is 
a ‘medical/health’ cluster that is not obvious in 
the IDBR data because the companies involved
produce a wide range of health/hospital equipment
(e.g. furniture, hospital/theatre lighting, trolleys etc)
D&B data were used to identify whether or not
such a group of companies exists and whether or
not they are geographically concentrated in
Yorkshire and Humberside. 

2. The cluster may be small or, at best, embryonic. 
A small, but emerging cluster like software would
not show up in the regional (or even county) data
because the industry has very low LQs in most
regions outside Southern England. However, at the
regional level, the industry/cluster may be seen as
significant (and indeed employment may be as high
as in some of the established regional clusters).

The following fall into these categories:

1. Some of the creative industries including leisure
software, e-commerce-related activity, music,
design. 

2. Industries such as opto-electronics (companies
making lasers, diodes, x-ray equipment etc);
biotechnology, some medical device manufacture.

3. Some service and hybrid activity such as
environmental services and technology, art dealing
and exporting, direct marketing.

In addition, we have tried to disaggregate some
activities such as the identification of biotech research
from research generally.

For these clusters, we rely almost exclusively on Dun
and Bradstreet data. By and large, the populations 
of firms we have been able to identify in this way are

broadly consistent with the (sometimes) sketchy
information available. For example, we have identified
230 biotechnology businesses (i.e. not institutions).
We have identified nearly 200 businesses in the leisure
software industry - again broadly consistent with
published estimates.

2.2.8 Employment in non SIC based clusters

We have estimated employment in some firms in 
these clusters. We have done this by measuring the
distribution of employment overall and, where possible,
calculating sales per employee to allocate a surrogate
employment to each firm where employment data
are missing. For most clusters, missing data account
for fewer than 10 per cent of all records.

In outline, the following covers non-SIC based
groupings:

Opto electronics

Biotechnology

Environmental services

Tele/direct marketing

Marine engineering

Motor sport

Research and development activity

2.2.9 Exclusions

In ‘searching for’ or defining clusters, we have not
identified:

1. ‘Defence’ based clusters. Several regions have 
high LQs for defence. This is usually the military
(though in places such as the South West it
includes much ship repair, etc.). As we note 
earlier, market based clusters have not been 
used. Defence manufacture is part of aerospace,
shipbuilding, instrumentation, etc.

2. High HEI LQs as a ‘core’ cluster industry. 
Generally, this remains publicly funded (rather than
commercial) and, as such, is not seen as a key
driver.

3. Some specific industries such as private
education/language teaching or provision of health
care (e.g. private hospitals).
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2.2.10 Comparison with regional and 
other nominations and other sources

We visited each region twice and secured
considerable input from sources such as DTI Industry
Directorates. We met with representatives of identified
and other clusters, higher education institutions, 
RDAs and other regional agencies such as the Bank 
of England regional agent. 

Before and during these discussions, cluster
‘nominations’ were sought from regions. The clusters
identified from the ‘formal’ analysis described above
were then compared with those nominated by the
RDAs and DTI, and those suggested by the interview
programme or by the existing literature. 

Each of the ‘nominated’ clusters has been examined
individually. This was done using both IDBR and D&B
Company specific data. They were tested using the
methodology described above and ,where possible,
tested against any other criteria used by regions for
nominating the cluster.

2.2.11 Commentary

The analysis identifies concentrations of industries. 
For example, a region may have high LQs in:

1. Various forms of farming (e.g. pigs).

2. Food processing e.g. production of ham and
bacon.

3. Wholesale of food products.

4. Retail sale of meat products.

5. Machinery for agriculture and food.

We do not know from this analysis whether there is 
a ‘real’ cluster, how the industries inter-relate and 
the competitiveness or performance of the cluster.

Whether or not these industries are interlinked (e.g.
customer-supplier, shared knowledge, infrastructure,
labour markets etc.) cannot be known without a
detailed, cluster specific analysis.

Therefore, the analysis should be interpreted as an
initial identification of the clusters that may exist within
the region. Some of the included industries may not
be actually or potentially part of the cluster. Industries
which could/should be included may have been
excluded.

This analysis represents a starting point for an
interactive process of further analysis and strategy
development.

Having completed this more specific analysis, it could
emerge that there are no mutually beneficial
relationships between these industries. The conclusion
might then be there is not a cluster. Or, if there were
links between the industries, performance would
improve. In other words, there is a ‘potential’ cluster
and policy should aim to ‘create’ a more effective one.

Also, the data relating to employment within the
cluster is indicative only. It is not possible to measure
the precise size of a cluster. This may not be possible
even with further analysis. The precise size is not a
significant issue. However, it is important to get some
notion of orders of magnitude.

2.2.12 Data table and map 

The data in Table 2.1 of the main report and the
associated UK map identifies regional clusters. Each is
made up of several SICs with LQs over 1.25. For some
industries, the distribution of firms and employment
has also been considered. The following should be
taken into account when interpreting these findings:

1. The clusters identify regional specialisms within a
UK context. Consequently, there can be substantial
employment in a regional industry (e.g. banking,
legal services etc.) without it appearing as a regional
cluster. Several industries are of interest in this
context.

2. The proportion of the regional workforce in
Software Consultancy and Supply varies from a low
of 0.25 per cent in the East Midlands (4,300 jobs)
to a high of 2.05 per cent in the South East.
Consequently, while the industry is heavily
concentrated in the South, areas such as Northern
Ireland (with 2,100 jobs or 0.31 per cent of the
workforce) may (rightly) view software as an
important local industry.

3. Similar arguments apply to R&D. This varies from
0.11 per cent of the workforce in Wales to 0.99 per
cent in Eastern England. An important question is
the extent to which R&D supports local clusters.
(This cannot be determined from IDBR data. Use of
D&B data has enabled an assessment of this in
some cases).
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4. Both aerospace and automotive are substantial
employers in several regions in which they do not
emerge as clusters.

5. Several internationally competitive industries (e.g.
weapons and ammunition) are not regionally
geographically concentrated or clustered with other
industries.

6. Some industries/clusters (e.g. furniture, plastics) are
spread around the country - in other words, there is
a relatively small cluster in several regions. These
are often geographically concentrated within the
region. In some cases, the regional clusters are
differentiated in terms of their specialisms (e.g. they
produce different types of furniture or plastic
products). Similarly, several ‘Northern’ Regions
have fairly extensive clothing/textile clusters. Again,
their specific nature varies from region to region.

7. It is possible for a region to have a significant level
of employment in what are essentially ‘back office’
or branch plants. These pose difficulties for defining
regional clusters.

8. All regions have some firms/employment in most
industries including new/emerging industries and
technologies. For example, every region has some
biotech companies (and university/institutional
research), multi/digital media, creative and
environmental industries etc. In part this is because
these represent technologies reflecting a range of
industries. From a developmental perspective, this
gives the region something to build on. However,
these do not represent an established cluster.

This raises the question of clusters which cross
regional boundaries. This concept has to be applied
flexibly. For example, neither shipbuilding nor
aerospace in Northern Ireland (both, in reality single
companies) would be identified via a strict application
of the concept.

2.2.13 Cluster sharing

The table identifies clusters which cross regional
boundaries. For example:

1. Both automotive and aerospace have a strong
presence in several regions. Much of the car
industry (e.g. in the South East, South West, Wales)
can be viewed as part of the Midlands cluster.
Without specific cluster analysis, it is not possible
accurately to define cluster boundaries. 

2. Much of the South East, Eastern England’s and
South West’s finance appear to be ‘back office’
functions from the London financial services cluster.
It is not clear whether these (often-significant)
concentrations have cluster characteristics. We
have assumed for the purpose of this exercise that
they have, but this should be reviewed. 

3. Other clusters (e.g. opto-electronics in Wales,
motor sport in the South East) have an obvious
focus in one specific area/location but with
companies/institutions located in adjacent regions.

4. Others (e.g. marine technology) have no obvious
centre but simply spread across boundaries. In this
specific case, the cluster stretches along the South
Coast.

These factors explain why some industries SPAN
regions, while others simply SPILL OVER

2.2.14 Regional analyses

In the regional analyses, the application of the
methodology described above yields the following
characteristics:

1. All identified geographies are local authority districts.
It has been a requirement that the project yields a

methodology that can be replicated and this means

that we have adhered to official geographies.

2. Only those local authority districts are mentioned
that emerge as a result of the analysis (i.e. those
that have an appropriate LQ and 1000 employees
or 0.2 per cent of regional employment). To do

otherwise would yield a lengthy list in many cases.

3. The companies mentioned are examples and are
not meant to represent an exhaustive list and in
some cases names and other identifying
characteristics are suppressed (see 4).
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4. Some regional data is suppressed under ONS
rules. This impacts upon maps in this report,
regional analyses and statistical data in them.

5. Cluster size has been approximated by the
employment in industries included in the cluster.
Change in cluster employment has been measured
as change in employment in the industries included
in the cluster. However, given that not all cluster
industries are included, these figures are
approximations. 

6. The estimate of cluster size is not equivalent to
measuring the total economic impact of the cluster
on the region or the dependence of the regional
economy on a specific cluster. The estimates do
not incorporate (or aim to incorporate) all regional
employment arising from multiplier effects (supply
chain relationships and so on). It follows that,

7. It is not possible to present consistent data on
each cluster’s share of UK employment. For
example, Scotland accounts for almost 75 per cent
of UK employment in the extraction of oil and gas
and services to it. However, once other cluster
industries are included, its share of employment
falls to just 18 per cent. Conversely, because fewer
non-core industries are identified as part of the
cluster, the West Midlands ceramics cluster
accounts for 48 per cent of UK employment. In
other words, the size of a cluster in relation to the
UK is highly sensitive to the industries included in it.
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The objective of this project has been to map the 
UK’s clusters. However, in any national view of clusters
it is important to bear in mind the starting point for 
our interest in this subject. This was Michael Porter’s
analysis of the UK’s globally competitive industries - 
an analysis that is now more than ten years old. 
As part of this project, we have updated that analysis
and extended it. There are several examples in this
report of one of those extensions - we have located
several of the UK’s globally competitive industries.
Porter’s did not do that. Additionally, we extend the
analysis of performance from traded goods to the
whole economy, including services and value added
and explore the potential of using trade data to
analyse one of the key issues in cluster development
activity - that of linkage.

In this annex, we report on our analysis of the UK’s
globally competitive industries and their linkages.
We detail the methodology in Annex 4.

3.1 MEASURES OF COMPETITIVE
PERFORMANCE

An industry can be considered competitive if it is
successful in gaining market share. This is not a
foolproof definition, as there can be factors other than
‘competitiveness’ that give an industry a large market
share. However these factors are unlikely to distort 
the whole of a country’s industrial structure over long
periods. We have used three measures to assess 
the relative performance of British industries - their
revealed comparative advantage.

Two measures are based on market share: the
proportion of world exports that originate from the 
UK and the proportion of world value added that is
created in the UK. In seeking the most competitive
industries we compare British exports of a product
with all countries’ exports, and if the British share
exceeds 5.08 per cent the product is competitive - 
or at least more competitive than average. We also
compare British value added by an industry with the
global total for that industry (adjusted to common
currencies and price levels), and if it exceeds 2.93 
per cent then the industry is competitive - again, 
more competitive than average.

The third measure is based on the notion of paying its
way in the world, with an industry deemed competitive
if exports exceed imports. This has to be scaled,
which is done either by dividing the difference between
imports and exports by the total, or by simply looking
at the percentage excess of exports over imports -
these calculations yield identical rankings of industries.

These three measures produce very similar results,
with only a few industries performing out-of-line on
one measure compared with the others1. We have
compared them and produced a consolidated list of
competitive industries. For the two measures based
on trade statistics this is detailed, based on 284
identified products in international trade, but for value
added it is based on 123 industries defined through
the Standard Industrial Classification.

3.1.1 Financial services dominate 
the performance league tables

The league table of performance is dominated by
services, notably financial service industries and
products. Four of the top five performing industries are
financial services (and the fifth is the law, which as far
as exports are concerned is closely linked). Education
features primarily because of ‘invisible’ export earnings
from overseas students at British colleges and
schools. Pesticides are Britain’s most distinctively
successful chemical industry, with some 8.5 per cent
of global production and 11.3 per cent of trade. 

Table 3:1 below shows the 20 best performing
industries. As we note above, where data are missing,
we have estimated the industries’ position. For
example, there is no export share data for services.
However, we know that exports for ‘owning and
dealing in real estate’ are substantial and that imports
are negligible. We have assumed therefore that, if
there were data on export share in ‘owning and
dealing in real estate’, the UK’s position in them 
would be high.
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1 For some industries all three measures are not available - for example exports
of ‘social work’. In these cases the industry has been slotted into the league
table in an appropriate position based on the measures that do exist.
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Share in world Share in world Ratio of UK
value added world exports exports to imports

Owning and dealing in real estate 5.8%

Banking and finance 8.4% 16.57

Auxiliary financial services 6.2% 4.51

Insurance and pension funds 9.5% 5.79

Legal activities 6.9% 5.33

Education 3.2% 2.61

Pesticides 8.0% 11.3% 2.29

Accountancy services 5.1% 2.60

Weapons and ammunition 4.2% 16.1% 2.48

Printing and publishing 7.1% 13.2% 1.63

Public administration 3.9% 9.08

Market research 5.8% 7.6% 2.95

Other business services 5.1% 1.91

Agricultural machinery 5.1% 10.5% 2.01

Architectural etc activities 4.6% 2.44

Soap and toilet preparations 5.6% 10.1% 1.67

Pharmaceuticals 5.9% 10.9% 1.48

Aircraft and spacecraft 6.5% 11.9% 1.18

Metal forging, pressing, etc 7.4% 11.3% 1.00

Computing services 4.4% 11.7% 1.41

Source: UN Trade Statistics, and UN/OECD National Accounts, 
GEAM database and consortium calculations.

Table 3:1
UK Competitive Industries
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Table 3:2
Ten worst performing UK industries (worst first) 

Most of the less successful industries (Table 3:2) are
those where Britain has few natural resources - or, 
to be more precise, where an original endowment 
has been worked out. Three that don’t fall directly 
into this category (sawmills, electricity generation 
and fish processing) rely on prime resources that 
do. The comparatively small size of the country and
the unsuitability of the climate for many crops limit
agriculture and forestry, but there are lessons about
sustainability to be drawn from the list of industries
whose share of world activity is dragging down
Britain’s prosperity.

The pattern of successful services becomes even
clearer when we look in more detail at products
(Table 3:3). Fourteen of the top twenty products are
services and in fact the physical products where
Britain has the largest share of world exports - old
coins and general mail - are both essentially the
physical manifestation of service industries, namely 
the trade in antiquities and courier services.

24 BUSINESS CLUSTERS IN THE UK - A FIRST ASSESSMENT

Share in world Share in world Ratio of UK
value added world exports exports to imports

Extraction - metal ores 0.0% 0.3% 0.06

Forestry 0.2% 0.3% 0.34

Sanitary services 1.2% 0.03

Coal extraction etc 1.8% 0.5% 0.13

Membership organisations 1.0% 0.06

Timber and wood products 2.5% 1.1% 0.13

Agriculture 0.8% 1.7% 0.26

Electricity production and distribution 2.0% 0.08

Oils and fats 1.7% 1.4% 0.29

Fish and fruit processing 1.9% 1.5% 0.29
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Table 3:3
Top thirty products in world trade/UK trade
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World exports UK exports UK imports UK share of UK exports/ Share of Cumulative
$m $m $m world trade imports UK exports

Life & pensions n/a 1,854 exports are net n/a 0.52% 0.52%

Other direct insurance n/a 763 exports are net n/a 0.21% 0.74%

Reinsurance n/a 520 exports are net n/a 0.15% 0.88%

Insurance brokers & auxiliaries n/a 1,867 exports are net n/a 0.53% 1.41%

Banking n/a 10,109 274 n/a 36.95 2.84% 4.25%

Education (earnings from students) n/a 4,429 192 n/a 23.07 1.25% 5.50%

Health (earnings from visitors) n/a 98 5 n/a 20.33 0.03% 5.53%

Information services n/a 283 27 n/a 10.41 0.08% 5.61%

Merchanting n/a 659 74 n/a 8.96 0.19% 5.79%

Coin nongold, noncurrent 138 46 10 33.6% 4.68 0.01% 5.80%

Unclassified mail items 441 274 152 62.1% 1.80 0.08% 5.88%

Legal services n/a 1,747 248 n/a 7.05 0.49% 6.37%

Misc audiovisual & related services n/a 186 34 n/a 5.52 0.05% 6.43%

Architecture n/a 94 18 n/a 5.36 0.03% 6.45%

Barley unmilled 3,510 04 26 8.7% 11.61 0.09% 6.54%

Tractors non-road 9,285 1,729 430 18.6% 4.02 0.49% 7.02%

Accounting services n/a 661 131 n/a 5.04 0.19% 7.21%

Railway rails etc Irn, Stl 1,109 117 16 10.5% 7.33 0.03% 7.24%

Other PC&R payments n/a 272 61 n/a 4.47 0.08% 7.32%

Developed cinema film 360 47 10 12.9% 4.87 0.01% 7.33%

Works of art etc 7,206 1,834 1,235 25.5% 1.48 0.52% 7.85%

Tobacco, manufactured 19,826 1,871 348 9.4% 5.38 0.53% 8.37%

War firearms, ammunition 7,670 1,231 477 16.0% 2.58 0.35% 8.72%

Misc business services n/a 7,562 2,104 n/a 3.59 2.13% 10.85%

Meters and counters nes 2,487 299 97 12.0% 3.09 0.08% 10.93%

Computer services n/a 2,133 670 n/a 3.18 0.60% 11.53%

Consulting & mgmt n/a 1,485 488 n/a 3.04 0.42% 11.95%

Engines and motors nes 29,797 5,604 4,188 18.8% 1.34 1.58% 13.53%

R&D n/a 2,882 992 n/a 2.90 0.81% 14.34%

Pesticides, disinfectants 11,129 1,260 532 11.3% 2.37 0.35% 14.69%
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The least successful export products reflect mainly
lack or exhaustion of appropriate natural resources:
Uranium ore, zoo animals, iron ore, raw maize, shaped
wood, basic metal ores, fresh fruit and nuts. In all of
these, the UK imports far more than it exports, and
what exports it has amount to less than half a per cent
of world trade.

3.2 THREE LINKAGE-BASED 
VIEWS OF UK CLUSTERS

In a ‘cluster’ view of the world, competitive advantage
builds from the linkages between activities.
Strengthening the linkage improves the competitive
advantage of both ends so that, for example, product
development between a semiconductor design firm
and a mobile telephone manufacturer enhances the
global reputation and export prospects of the former,
and the cost and capability of the latter’s products.

An objective data-oriented approach to inter-industry
relationships is difficult, because there is not a great
deal of data on linkages Relationships are hard to
measure, and systems of economic statistics have
enough problems getting to grips with industries and
activities themselves, let alone what goes on between
them. Some of the subtle and secret ties that may 
do most for competitive advantage are quite properly
not visible to public scrutiny, and may have little
measurable about them anyway.

Nevertheless some linkages are measured, notably the
buying and selling - the trading transactions - between
the 123 industries distinguished in the UK input-output
tables. In principle these cover the whole economy
with over 15,000 possible links. Analysis in this section
is based on looking for three sorts of linkages within
the input output tables:

� distinctive links within those fifteen thousand - 
ways in which one industry relates preferentially to
another out of all the 122 other industries it could
trade with - and 

� similar links - ways in which two industries may
have similar supply chains, and therefore possibly
other commonalities

� relatively strong links by international standards -
industries whose supply relationships or UK
customer relationships are strong by international
standards.

3.3 TIGHTLY TIED TOGETHER
THROUGH TRADE

In our first approach we focus on distinctive trading
linkages. We group the whole economy into clusters
by pairing up industries with a particularly unusual link.
Raw man-made fibres, for example, are predominantly
sold into the wider textile fibre industry; newly
harvested trees go mainly to sawmills and panel board
producers. The first forms the starting point for a
possible ‘textile and clothing’ cluster, and the second
for ‘wood and woodworking’. Many of the ‘tighter’
linkages are quite unsurprising - cement goes into
concrete products, for example, and the pair together
are very strongly linked to quarrying. These three
industries form one part of a possible buildings and

materials cluster which includes the construction
industry, home ownership and rentals, and bricks. 
It thus covers an entire chain of value, from primary
extraction of stone and clay through its processing,
erection and the management of the service that the
finished building provides. 

But even where the members of a cluster seem
obvious, to do this grouping rigorously is worthwhile.
We have devised statistical measures of the
distinctiveness of a link, and these enable us to draw
up a view encompassing the whole economy.
Sometimes it is salutary whether, for a particular
industry, it falls into a possible cluster based on
forward linkages to market, or backward linkage to
technology and resources. Pharmaceuticals, for
example, are clustered with health and social services
rather than with chemicals. Could this be an indication
that even in this high-tech, research-intensive industry,
market access is the key to commercial success?

The technique produces a tree of relationships. 
Some of the relationships are very tight, whereas
others are much looser. One that is tight one might
form a textiles and clothing cluster (man-made fibres,
textile fibres, knitted goods, weaving, carpets and
rugs, made-up textiles, other textiles, apparel and
textile finishing). Another is wood and woodworking

(forestry, timber and wood products, furniture and
small tools). Much looser is a group we might call
knowledge, organisation and management (education,
research & development, accounting, law, architecture
& design, estate agents, linked with business services,
consultancy and market research, and computing
services. Another loose service-oriented cluster is
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logistics (railways, transport services, shipping, air
transport, couriers, postal service and wholesale
distribution.)

Some industries have few distinctive links. Water,
banking and road haulage are used widely - and
similarly - throughout the economy and so do not
figure strongly in a view of clusters based on
distinctive trading patterns. The approach makes
important distinctions between industries which might
be thought linked. Electronics (electronic components,
office machinery, TV and radio transmitters, TV & radio
receivers, precision instruments and electric motors) 
is fairly distinct from metals and mechanical
engineering (miscellaneous manufacture (including
recycling), ore extraction, non-ferrous metals, jewellery,
iron & steel, miscellaneous metal goods, structural
metal products, forging, casting, engines, machine
tools, general purpose machines, special machines,
containers, and other transport equipment). 

Electronics also has not converged - by this measure -
with the telecommunications mini-cluster mentioned
above, which is focused on basic network
infrastructure and service delivery. The technology
indicates that such links could be there, but special
supply relationships do not seem to have survived or
emerged within the UK to support them.

Motor vehicles is the core of a cluster focused more
on common markets (including motor vehicle
distribution, agricultural machinery, rubber & tyres,
rental, and domestic appliances) rather than on
engineering, in part because many components which
might otherwise tie it to the UK engineering cluster are
imported. A Food and Agriculture cluster is relatively
tight, but linked loosely with retailing and rather more
tightly with hotels and catering. It consists of 
fertilisers, feedstuffs, agriculture itself, meat processing
(and therefore leather tanning and footwear), dairy
products, oils & fats, sugar, confectionery,
miscellaneous foods, milling, bread, fishing and fish
processing.

A chemicals cluster is a rather loose joining of two
tighter sub-clusters: industrial chemicals and plastics

(organic chemicals, pesticides, inorganic chemicals,
synthetic resins and plastic products) and consumer

chemicals (soap and toiletries, industrial gases and
soft drinks, paints & dyes). Two parts of the chemical
sector, pharmaceuticals and fertilisers, are plainly
clustered with their customer industries, rather than
included in this grouping. This illustrates a feature of
the methodology that is both a limitation and a
strength: an industry is allocated to one and only one
possible cluster, so once it has been paired with a
particular customer or supplier industry it is not
available on its own for another pairing.

Two possible clusters complete the list: energy (crude
oil and natural gas, gas distribution, processed fuels,
coal mining and electricity) and one that includes most
cultural and leisure industries, within publishing 
(which includes music publishing), recreational services
(including broadcasting), advertising, paper & board
and their products, and membership organisations.

The above analysis is based on a logical tree of
industry relationships, and for presentation that tree
has been ‘pruned’ to display the twelve clusters
italicised in the text above (counting chemicals as
one). For all that the grouping may not seem novel, 
in fact when a similar exercise was carried out for 
the Scottish economy a different pattern of clusters
was revealed, indicating the particular linkages that
can bolster competitive advantage in that economy.

3.4 SIMILAR INPUT STRUCTURES

In our second approach we look for similar links. 
For each of 123 industries the input output tables give
a summary of purchases - in the published tables this
indicates which products are purchased, but we 
make an estimate of the purchases of each product
from British producers, and therefore of the potential
for linkages. We look for parallel purchasing patterns:
in principle there are over 15,000 comparisons that
can be drawn between 123 industries, but we focused
on less than fifty ‘most similar’ patterns shown in the
tables.2 The principle is that industries with similar
buying patterns may have other relationships with one
another. Five groupings jump out of the table
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of industries. For 43 such pairs the correlation coefficient is greater than 0.99.
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3.4.1 Machinery

This includes ‘special purpose machinery’ (i.e.
machinery oriented to one particular customer
industry, like food processing equipment), general
purpose machinery, machine tools, electrical motors,
miscellaneous electrical equipment, domestic
appliances and instruments: essentially the assembly
of electrical, mechanical and, increasingly, electronic
subassemblies.

3.4.2 Metal goods

This includes metal casting, metal forging and
pressing, metal containers, structural metal products,
metal containers and hand tools. Ceramics has a
similar cost structure, particularly to tools and metal
forging.

3.4.3 High labour/low capital industries

This includes hotels, clubs, post and courier services,
estate agents, designers, accountants and lawyers,
and machinery (mainly car) rental. Retailing is at the
margin and two goods-producing industries - forestry
and bricks - have similar cost structures.

3.4.4 Building-focused services

Education, domestic service and public administration
have similar cost structures, all labour-dominated and
in most cases influenced by building management
expenses at point of delivery.

3.4.5 Textiles

Two cost structure similarities are noted here: textile
weaving, knitted goods and carpets and rugs, where
clearly the common input of the yarn is a significant
feature, and wearing apparel, made-up textiles and
‘other textiles’, where the fabric is normally the
common input. Textile finishing, interestingly, does not
figure in either part of the ‘cluster’ on these grounds
but has a cost structure similar to ceramics with its
reliance on pigments, fillers and glazes and the like.

3.5 STRONG LINKAGES BY
INTERNATIONAL STANDARDS

In our third approach, we looked at linkages within
Britain in an international context. For any particular
product, the input materials required and the available
markets are pretty much given: the laws of physics
and chemistry, the practicalities of human
organisations, and potential applications of the
product define them. But cluster theory would 
suggest that the more those backward and forward
linkages can operate within the UK, the better
prospects for the industry to compete internationally.
We have compared industries whose UK linkages -
forward or backward - are particular strong.

Those with the strongest backward linkages include
many of the financial and information services of 
the City of London and its immediate environs. 
They are almost all internationally highly competitive
and, indeed, many of their linkages are with each
other (Table 3:4).

Table 3:4
Top ten industries for backward linkages

Top ten industries for UK-based suppliers to this
backward (ie supply) industry in the UK as a 
linkages relative to the percentage of all suppliers
same industries globally to this industry globally

Insurance and pension funds 4.5%

Legal activities 4.0%

Consultancy & market research 3.6%

Banking and finance 3.5%

Printing and publishing 3.3%

Computing services 3.2%

Auxiliary financial services 3.2%

Other business services 2.9%

Metal forging, pressing, etc 2.9%

Accountancy services 2.9%
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Industries with strong forward linkages, on the other
hand, are in many cases consumer products. Even
though we focus on industrial linkages, the products
are often those traditionally known as staples of
distinctive British retail businesses. Many are
considered, for cultural or physical reasons, not always
easy to ship. In Porter’s analysis, the economic
development agenda for these would be to build on
any aspects of British domestic connoisseurship to
improve product quality for export: something he
acknowledges has led to export success for whisky.

Table 3:5
Top ten industries for forward linkagesTop ten industries f

Top ten industries for UK-based industrial
backward (ie industrial customers to this industry
customer) linkages in the UK as a percentage
relative to the same of all industrial customers
industries globally to this industry globally

Alcoholic beverages 6.5%

Wearing apparel 5.3%

Sports goods and toys 4.9%

Furniture 4.6%

Insurance and pension funds 3.9%

Footwear 3.8%

Owning and dealing in real estate 3.6%

Soap and toilet preparations 3.6%

Jewellery and related products 3.6%

Printing and publishing 3.6%

Although there is a general correlation between
forward linkages and international competitive
performance, the backward linkages are much the
better guide to international market share. 

3.6 WHAT DO LINKAGES TELL US?

A linkage view of clusters is difficult to summarise,
simply because there are so many potential linkages.
Using the limited information that is available, we have
confirmed some of the common-sense clustering
effects we might expect to find, but we have also
been able to gauge the strength of those effects - 
and thus the strength of any virtuous - or vicious -
circle whereby one industry can pull its other cluster
members up or down by good or bad performance. 

The British economy has around a dozen distinctive
possible industrial clusters which might be termed
‘visible to the naked eye’ - i.e. they are large enough
to comprise a substantial proportion of the UK
economy. This is not of course to deny that organic
processes not yet visible to the naked eye may not be
working within the economy - biotechnology and opto-
electronics, for example, are areas of cluster activity
that are as yet far too small to show up directly in the
national accounts of a nation of 60 million people, yet
are obviously important. But the visible clusters are
important, because it is within them that most of us
will continue to earn our living, and because
strengthening one of them may have major effects on
national income levels. The visible clusters are made
up of industries which trade with each other, or
sometimes share supply chains and cost structures.
Many are in traditional industries, but the orientation 
of the links is not always traditional: in particular the
importance of forward links towards the market is
emphasised for manufacturing industries, where
traditional approaches might have concentrated on
the supply chain. In contrast, for service industries 
the importance of the supply chain and the production
process is emphasised, with many of Britain’s
successful service exporters being noteworthy for the
extent to which they can draw on. 
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4.1 THE UK’S GLOBALLY
COMPETITIVE INDUSTRIES

In 1996, UK exports amounted to 5.08 per cent of
world exports. In Porter’s methodology a ‘competitive’
industry is one which achieves a share greater than
this. On this count, 91 industries are competitive,
accounting for 63.6 per cent of the UK’s exports. 
The fifty most competitive products, based on the
export share criterion alone, are shown in the table in
Annex 3, which updates by eleven years the table on
pages 483 and 484 of Competitive Advantage of
Nations. Porter would go on to exclude industries 
with a negative trade balance, which would exclude 
5 from the 50 and 20 from the 91. The Top 50
industries account for 40 per cent of British exports.

4.2 THE CALCULATION OF LINKAGE
IN THE UK ECONOMY

The technique identifies the pairs of industry that are
most tightly tied one to the other through trade. 
In the 123-industry IO classification there are 15,129
possible linkages. Some industries will have no
distinctive linkages, just buying according to the
pattern of the rest of the economy. Equally some
industries will have no distinctive local industrial
markets. But where an industry is particularly and
unusually reliant on another as supplier or as customer
then the links between them can be described as
tight. A metric of this is the linkage’s salience, given by

ln {(x ij * ∑xij over all i,j )/( ∑x ij over all i *∑x ij over all,j )}

Where xij = sales by industry i to industry j

This measure of linkage tightness has been calculated
for all 15,129 linkages. We used this measure to
examine the 123 ‘most distinctive’ linkages in the UK
economy, based on the domestic use input output table. 

4.2.1 Forward & backward Linkage

Hirschman developed a number of straightforward
arithmetic measures to capture the impact of
industries and candidate industries in developing
economies: the industry’s intermediate sales as a
proportion of its total sales. This is compared with the
same measure for the same industry in the global
economy as a whole. 

For ten industries the UK’s forward linkages amount 
to more than a tenth of the global total (and most of
these also figure in the list of industries with revealed
competitive advantage).

Hirschman’s backward coefficient for a UK industry
shows the industry’s intermediate purchases from the
UK as a proportion of its total purchases. Our globally
comparative measure compares the domestic
purchases of the UK industry with the intermediate
purchases of the global industry.

4.2.2 Clustering the whole economy through linkages

We have used a ‘reducing dendritic algorithm’. The
approach takes the most distinctive linkage, and to
assume that the two industries involved are part of 
the same cluster. We then combine them in the input
output tables (row and column). 

After these two industries have been merged the 
table is now slightly smaller. Distinctiveness is then
recalculated and the processed continued. The
number of industries (clusters) remaining reduces until
eventually there are only two to combine. 

Eventually we could exhaust the entire economy, 
fitting every industry into a cluster (and only one). 
The measure of distinctiveness involved in each
combination reduces, so that the first two industries
are very tightly tied to one another, the next less so
and so on. 

A prioritisation can be defined by the order in which
the cluster gets formed. The last two clusters have
nothing in common.
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4.3 A UK DOMESTIC INPUT OUTPUT
TABLE & A GLOBAL ONE

The creation of these tables forms an integral part of
our attempt to identify linkage at the level of the UK
economy.

4.3.1 Background

Input output tables are a rich, indeed the only formal,
statistical source of information about the linkages
between all the industries in the UK. They are now
prepared on an annual basis with the body of the table
showing the purchases of 123 commodities by 123
industries and an annex showing the purchases of the
same commodities for final demand (consumption,
investment, export). The tables currently produced
cover the years 1992-97

However the regular annual tables do not distinguish
between commodities produced in the UK and
commodities imported, except that they show the total
of imports amongst the overall total. Therefore they
cannot be used to show direct links between UK
industries. Such tables are known as ‘combined use’
tables.

A full set of input output tables does permit domestic
inter-industry links to be discerned. It includes two
separate tables one for purchase of domestically
produced commodities (the ‘domestic use’ table) 
and another for purchase of imported commodities.
The last set of full tables for the United Kingdom was
produced in the mid nineties and covered the year 1990

4.3.2 Creating an up to date table

Our methodology was broadly to combine information
from the older, detailed tables with the current balances.

The definition of the 123 industries is different between
the two tables, primarily because of the shift from 
the 1980 Standard Industrial Classification to the 
1992 SIC. So the first step was to determine a
correspondence between the categories. This was
relatively straightforward, although there were minor
issues in the textiles and the chemical industry. 
There are also changes in the classification of services
but this is unlikely to be important because the
classifications of services are very broad brush.

In the 1990 table the ratio of imports to domestically
produced purchases was calculated for each
commodity under six headings:

� Total demand for the product.

� Final demand.

� Demand for the product by the industry producing it.

� Demand for the product by two large, or distinctive,
purchasing industries.

� Demand for the product by all other industries.

The individual industries selected were normally the
largest domestic industrial customers for the product,
but in some cases another industry was chosen. 
For example the slaughterhouse industry produces
mainly meat and so its large customers are processed
food manufacturers, the retail sector (for its own
consumption, not for final sale which goes to final
demand) and the hotel sector. However the leather
and tanning industry buys a significant number of
hides from slaughterhouses. It would seem very likely
that import propensities for hides might behave in an
entirely different way to those for meat and so the
leather industry is one of the distinctive industries
selected for slaughterhouses.

These ratios from the modified 1990 tables were
expressed as logit variables (log (imports/home
produced)). The logit ratios were then applied to the
1997 consumption by the appropriate industries. 
By this means estimated imports were calculated. 
This of course differed from the imports recorded as
a total in the 1997 tables.

For each of the 123 commodities, each of the six logit
ratios was adjusted by an equal amount until the total
imports estimated using this model corresponded to
the total imports recorded in the annual input output
balances.

Thus for each commodity the most distinctive features
on imports have been captured. The technique is less
summary than it may sound, because many cells in
the matrix are zero or very close to zero. The
movement of the import propensities indicates that
it would not be satisfactory simply to take the 1990
table and use that as a basis for these calculations.
We believe that this method preserves the major
variations if we wish to investigate the similarities
between industries.
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One other adjustment was made: in the course of
other work it was discovered that the sample in the
purchases enquiry on which the UK IO tables are
based had unfortunately not included any of the four
UK paper mills that use UK timber. According to the
Forest Industry Council of Great Britain approximately
20 per cent of UK timber is used in paper mills. 
We made an ad-hoc adjustment of this magnitude.

It was necessary also for us to create input output
tables to show global inter industry linkages.

4.3.3 Global linkages

Our approach built on a detailed country-by-country
estimate of global GDP. The original was designed to
be compatible with estimates of global GDP at 
uniform purchasing power (PPP) produced by the
World Bank. Each country’s GDP was disaggregated
into constituent industries: available data on the
breakdown of nominal GDP was adjusted to match
the PPP total, with the bulk of discrepancies between
nominal and PPP GDP being allocated to industries
producing goods which are not traded or relatively little
traded.

Global totals for approximately 45 industries were
obtained for 1990, and these were updated to 1995
using the most appropriate output indices from UN
and other sources and US$ price information.

Value added in the 45 industries was further
disaggregated to 123 industries corresponding to the
industries in the UK’s input output tables. Where it 
was necessary to divide an industry, account was
taken of (a) the level of world trade in the products 
of the constituents, (b) the division of the industry in
the United States (the world’s largest economy) and 
in the UK, and (c) in some cases in other economies.
Although finely disaggregated information was not
readily available in many cases.

Gross output estimates were made by applying
grossing-up ratios. These were based mainly on
UK/US experience, to the value added totals.

A first pass global input output table was created
using in most cases technology estimates from UK
and Canadian input output tables to determine inputs
consistent with the outputs from the previous step. 

Of course, the world as a whole has no external trade,
so that vectors of private and public consumption and
investment represented final demand. Some gross
adjustments were made based on global statistics of
final demand and the product or technology mix of
particular industries, and the table was then balanced
using the RAS method.

4.3.4 Caution

It will be clear that these processes (to create the UK
and global input output tables) involve manipulating
data that is patchy, messy, and not as up-to-date as
we would like. The conclusions of this part of the
analysis must therefore be treated with caution.
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