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BERR'’s role in raising productivity: new evidence

These imply that that absorptive capacity is domain-specific and, to an extent,
path-dependent — in effect, it is a virtuous (or vicious) cycle.

Cohen & Levinthal identify two distinct aspects of a firm’s absorptive capacity —
outward facing (the ability of firms to assimilate external knowledge i.e. the
external interface) and internal facing (the internal communications systems and
the transfer of knowledge within a firm).

OUTWARD-FACING ABSORPTIVE CAPACITY

Firms require a well-developed external interface in order to assimilate
consumer innovations and other external knowledge. Figure 4.2 shows recent
changes in the use of different information sources across UK enterprises. A
growing proportion of firms are recognising the potential benefits of utilising
customer knowledge. According to the UK Innovation Survey, around 70% of the
enterprises sampled used knowledge from clients or customers in 2005
compared with approximately 54% in 2001.

Figure 4.2: Sources of information, % of all enterprises (2001 and 2005)
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(Source: UK Innovation Survey, CIS4)

Companies may need to use different mechanisms to assimilate user
knowledge. As a minimum, firms can rely on observing consumer reactions to
products and users’ informal feedback and some use ‘fan-bases’ which are
groups of lead-users engaged in the development of new product concepts. For
example, BMW engages with suppliers and lead-users (‘customer labs’) to help
develop new vehicle features that meet core user requirements.**

46 Innovaro Limited (2006)

47 Voss & Zomerdijk (2007) discuss the experiential services (i.e. customers’ experiences when interacting with
organisations) and give a number of examples of companies’ attempts to engage consumers more fully.
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However, evidence suggests that a more systematic approach is likely to provide
more value to the firm,* particularly as information gathered in large markets
will come from a large user group and is likely to cover a wide range of areas
due to the heterogeneity of users’ needs.

Some firms have set up formal cooperation arrangements with external entities.
The 2005 UK Innovation Survey suggests approximately 13% of enterprises have
formal cooperation arrangements with other entities and Figure 4.3 shows how
these are distributed across different partners. Enterprises appear to collaborate
more with suppliers and customers than with formal parts of the research base,
such as universities and Higher Education Institutions (HEls), suggesting that
some user-innovations may be adopted already. In some cases an individual
firm may have links with both suppliers and customers so they are both a user-
firm and a beneficiary of user-driven innovation.

Figure 4.3: Cooperating enterprises’ partners
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One step further is gaining knowledge through formal or informal connections
to consumer/user networks. Although these, to an extent, have always existed in
some form, the rise of the Internet has led to the more rapid dissemination of
information — from informal ‘blogs’ describing individuals’ experiences and
ideas to informal fora, chat-rooms and open content information sources (such
as online encyclopaedia Wikipedia, whose articles can by normally be edited by
any user) to more formal subscription- and/or membership-based groups.

48 For example, Rosted (2005) suggests that a more formal approach gives firms a competitive edge.
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BOX 4.2: COMPUTER ASSOCIATES’ (CA) USER GROUP NETWORK

In 1990 CA established a formal user group programme that provides users
with a platform to communicate directly with CA and also with other users.
Users gain knowledge from learning through sharing and, in return, CA gains
from user-input in developing their products. The programme has expanded
considerably since inception and there are over 300 user groups worldwide,
each supporting any one or more of CA's software product categories.

For example, CA’s software package Endevor has an associated user group -
the Inter-National User Group for Endevor, I-NUGE - which provides the
platform for user discussion and acts as an intermediary between CA and
users. It organises and prioritises enhancement and upgrade requests from
members (which are prioritised on the basis of users’ votes) and submits
unified opinions to CA.

Submitting a request that has the backing of a majority of the membership of
the user group is much more influential than individuals submitting their own
suggestions. Users also benefit as -NUGE disseminates information from CA
to its members, including updates on development processes and individual
users can take advantage of the concentration of knowledge in the user group.

(Source: Shultz, 2006)

In some cases networks have been deliberately founded to engage consumers
in developing new ideas though establishing more direct links to the firms they
purchase products from. A variety of networks are in use, offering different types
of benefits to users and providing a valuable source of ideas and innovations to
firm. Box 4.2 describes how Computer Associates (CA), a computer software
company, set up a network of groups of CA-users to help develop its products.

Users in these networks, or ‘communities’, often freely reveal their innovations
because of perceived mutual benefits. For example the source code for open
source software (OSS) evolves through community cooperation. OSS source
code is made available to the public, allowing anyone to copy, modify and
redistribute the code without breaching copyright laws or needing to pay
royalties or fees for doing so, hence reducing the costs associated with
innovation.*

Commercial companies are often active members of OSS networks and in some
cases directly sponsor projects due to benefits from improved software and
systems generated from the OSS approach at minimal cost to themselves. There
are also opportunities for selling complementary segments of programmmes for
which the company may have IP protection.

49 This effectively makes OSS a public good - i.e. non-rival (as it can be replicated infinitely) and non-excludable (as
anyone can download a copy for free).
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A wide and robust network of individuals and/or businesses is fundamental to
the success of an OSS project, and the principle extends to user innovation more
widely. Consumers must be in a position to know what their contemporaries are
doing and take advantage of the positive spillovers from developments
elsewhere on the network. This is more efficient than when a number of different
solutions to the same problem are developed in parallel. Consumers can feed in
at different stages with incremental innovations to products and processes.

INWARD-FACING ABSORPTIVE CAPACITY

Firms have always taken advantage of external knowledge sources, albeit to
varying extents and it should be emphasised that the textbook ‘open’ and
‘closed’ innovation models represent theoretical extremes. Not all firms will
want to adopt a more ‘open’ approach as for some sectors and business
strategies, the ‘closed’ model will be more efficient given the products that they
produce. For others, organisational change to a more ‘open’ model may be
valuable® but there may be a painful period of adjustment as firms try to adapt
well-established internal systems. New and emerging firms may therefore have
an advantage as they are able to design their initial business structure to take
advantage of external information sources.

A firm’s internal set-up is crucial to making the most of external knowledge
sources. Organisational structure is important as, alongside good internal
communications, this ensures that information sourced outside (and inside) the
firm is efficiently diffused to those responsible for undertaking further
developments. Foss et al (2006) studied the role of organisational absorptive
capacity and the relationship between the use of customer knowledge and
innovation capacity. Testing their model of this relationship, they found support
for their hypothesis that “increased knowledge sharing within the focal firm
leads to an increased innovative capacity of that firm”.

The skills base of a firm is also key, as employees are the source of the ideas
generated inside the firm and those who assimilate external knowledge. Rosted
(2005), based on surveys of the Danish fashion, medical devices and electronics
industries, suggests that companies with the skills and the access to the
knowledge necessary for user-driven innovation are also among the companies
with the highest economic returns from innovation. His analysis supports this
hypothesis, emphasising the importance of customer and supplier skills
alongside the ability to share knowledge.

The 2005 UK Innovation Survey uses graduate level employment as an indicator
of innovation related skills in business.”” Table 4.1 suggests that innovative-
active® firms have around twice the share of employees educated to a degree
level compared to non innovation-active firms.

50 Rosted (2005) suggests that innovations to the business model may yield high economic returns
51 CIS 4, DTI Occasional Paper 6 (2006)
52 ‘Innovation active’ refers to the firms that are involved in some form of innovation directed actions.

54



BERR'’s role in raising productivity: new evidence

Table 4.1: Average percentage of employees educated to degree level

Per cent Primary Engineering Other Construction Retail and Knowledge Other

Sector based [ELITE distribution intensive services
manu- facturing services
facturing

Innovation active

Science &
Engineering 11 8 4 4 4 24 4
Others 7 4 6 6 7 20 10

Non-innovation active

Science &
Engineering 8 4 1 3 3 11 3
Others 6 1 5 2 3 14 5

(Source: UK Innovation Survey, CIS4)

The overall skills profile of a country is important for user-driven innovation
more generally. To innovate, consumers must have the capability to do so, as
highlighted above, and so improved skills may enable consumers to take a more
proactive role in the innovation process.” The level of skills is also important in
determining the level of technology adoption of the population.

The discussion above suggests that the firms taking advantage of user-driven
innovation have a number of generic characteristics:

1) They have well-developed external interfaces and take advantage of user-
networks (particularly through the rise of the Internet);

2) They have ensured that their internal organisational structure adapts to take
best advantage of assimilated knowledge; and

3) They have a strong skills base.

Clearly it is important to strike the right balance between putting resources into
developing external and internal absorptive capacity. There is little value in
investing significant amounts in developing external contacts and networks if
there are not the internal capabilities to make use of any information gathered
and vice versa.

Government and the promotion of user-driven innovation

The evidence above suggests that the movement towards a greater focus on
user-driven innovation is already taking place in some industries with more
businesses adopting outward-facing business models. However, given the

53 Note: The ability to innovate in some sectors is dependent on having very high and possibly specialist skills.
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potential benefits from user-driven innovation, there is a role for Government in
identifying barriers that could prevent consumers playing a positive role, and
considering the merits of action to reduce them.

POTENTIAL BARRIERS TO USER INVOLVEMENT IN INNOVATION

As for conventional types of innovation, barriers to fully appropriating the
benefits of innovative activity and being aware of the potential benefits from
innovative activity also exist of user-driven innovation. There is also an
additional need for effective communication channels between firms and users.
In more detail:

If users are not able to capture the full benefits to all other users of their
innovative activity, incentives for innovators will be reduced and innovation may
be lower than would otherwise be the case. However, such barriers can be
overcome if firms can agree contracts with innovating users to ensure that
profits are shared between the firm and user. Such agreements would also
require participants being able to measure and agree on the benefits of a user-
innovation and, where a number of users are involved (for example open source
software), being able to separate the input of specific users.

Innovators may have difficulty in assessing the potential benefits from
undertaking innovation, particularly given the uncertainty that an innovation will
both work and be successful in the market (the size of which may be difficult to
measure). In addition to possible financing concerns, particularly for small firms,
this presents a standard bounded rationality problem?®*, whereby the innovator is
unsure how long to spend investigating the potential benefits of a project.

Although accepting that proprietary rights provide incentives for innovation,
analysts suggest that the current intellectual property rights (IPR) framework
favours the ‘closed’” model of innovation. Von Hippel (2005) suggests that
imperfect information on the value of users’ contributions, creates a bias in the
assessment of innovation-related public policies when valuing different sources
of innovation.

Leadbeater (2006) also points to the incremental nature of innovation, arguing,
“most creativity in most fields comes from being able to borrow and blend
existing ingredients to create new mixes...we want to encourage users to fiddle,
adapt, add, refine, reuse, because that is where most productivity gains from new
technology and innovation come from: innovation in use, not original invention”.

This may be particularly important for computer software. For example, there
are potential inefficiencies if programmers cannot ‘tinker’ with the source code
of ‘proprietary software’ (to make improvements and fix bugs).* The OSS model
is not universally applicable beyond the software sector (or perhaps just certain

54  Users experience limits in formulating and solving complex problems and in processing information.
55  Gruen (2005)
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parts of that sector) as it would not necessarily provide sufficient incentives for
firm innovation if applied generally. However, the option to ‘tinker’ is important
for any products where innovation is incremental, particularly as patent
protection can be costly to obtain and hence is of little value to developers of
minor innovations.

WHAT IS THE GOVERNMENT ALREADY DOING?

Government is already looking at reducing possible barriers to innovation in
general, for example through the 10 year Science and Innovation Investment
Framework and the Technology Strategy.®*®* Ongoing work to improve the UK's
competition regime and skills profile will also boost innovation, and within that,
user-driven innovation. Stronger competition forces firms to look further afield
for knowledge, and improved skills should help both firms and consumers to
capitalise on the latter's knowledge and ideas. BERR already promotes
management skills (discussed in more detail elsewhere in this paper), which are
important when considering organisational structure, through, for example, the
Management and Leadership Programme.

However, the discussion above suggests that there areas where a greater role
for Government may be required to minimise (and eliminate where possible)
specific barriers to user-involvement in innovation. Measurement issues
provide complications in determining the focus and the extent of government
policy on reducing barriers. Current policies and programmes for promoting
innovation in the UK, primarily focus on encouraging innovative activity by firms
rather than end-users, but can include engagement of consumers within
supported projects.

The Department for Universities, Innovation and Skills (DIUS) and BERR sponsor
many projects that connect different companies within the same industry or with
different components of the supply chain. For example, several projects looking
at technologies supporting environmentally-friendly transport have received
grants, and have bought together universities, intermediate suppliers and firms
that will ultimately use the technologies, such as Ford, Rolls-Royce and Airbus.
There are specific programmes, such as providing Collaborative R&D funding
and supporting the development of Knowledge Transfer Partnerships, which can
effectively connect user-firms with suppliers or with parts of the research base
such as universities

Government funded initiatives such as Consumer Direct (which focuses on
providing consumers with pre- and post-purchasing advice, their rights and so
on) help improve information availability and allow consumers to make more
informed choices in the market place. Because of this, these initiatives help
promote competitive pressure and therefore indirectly encourage firms to be

56 Complementary policies that promote R&D and ensure that the UK gains maximum benefits from R&D.
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more innovative as consumers are more easily able to signal their needs and
provide information to firms.*” Within the context of the discussion on absorptive
capacity, initiatives such as Consumer Direct also provide an indirect mechanism
that increase a firm’s outward absorptive capacity by providing it with consumer
feedback about its product.®®

Other aspects of BERR and wider government policy also indirectly assist with
reducing the barriers to user-involvement in innovation, such as the promotion
of best practice for business.*® The discussion above highlighted the importance
of organisational structure, and through providing advice about how to run
businesses more effectively, for example better management, this allows the
firm to explore new ideas and to be more open to different options, including
engaging their consumers more actively in product development.

The recent Gowers Review on the Intellectual Property regime (December 2006),
highlighted the need to have a robust IP system and the challenge that the
growth of digital technology, in particular the Internet, posed to ensuring that
firms’ ideas are protected. However, it also stated that greater engagement of
consumers in innovation processes means that the IP framework must be
balanced between encouraging user-innovation while incentivising the
investment by firms. The recommendations of this review are currently being
taken forward, and a consultation on a proposed way forward is due to be
launch in autumn this year.

Looking forward

There appears to be greater interaction between different parts of supply chain,
with consumers in particular becoming more involved in earlier stages of the
production process — they are no longer simply the ‘final link in the value chain’.
Continued development of consumer/user-driven innovation seems likely as
firms face increasing pressure to compete and take advantage of all possible
knowledge sources.

Therefore, it is important to gain a greater understanding of this process and to
ensure that there is better measurement of this type of activity. The impact of
recent developments in communications such as the rise of the Internet which
has played an important role in improving information flows in the market place
also need to be better understood. Haskel et al (2007) recently contributed to
discussions on measuring investment in intangibles such as human and
organisational capital, and what the implications for productivity are. Better
measurement would also allow international comparisons to be made so that
relative performance can be measured and assessments of the effect of different

57 Waterson (2004) suggests that empowering consumers leads to improved productivity through increased levels of
consumer switching between products and improving business efficiency as firms seek to improve the products that
they offer (including addressing consumer complaints) in order to compete effectively and not loss market share.

58 Although feedback is likely to be disproportionately weighted to firms that supply goods with faults or problems.
59 For example, through www.businesslink.govuk
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policy decisions can be made. A recent workshop by the OECD on innovation
indicators for policy making show that serious consideration is being given the
role of user-driven innovation and open innovation more widely.*®

Some firms appear to have already adopted techniques for assimilating greater
customer input into their innovative processes. However, Government needs to
continue to monitor the consumer/firm interface to ensure that there are no
barriers to this type of activity taking. The Government also has a role as a large
consumer (through public procurement) and as a supplier of public services, and
should ensure that there are incentives to seek innovative solutions and that
there are sufficient skills and knowledge to make use of these opportunities.

Some research has already been done in this area of innovation® and BERR
continues to work closely with DIUS and other external bodies and to take an
interest in ongoing research in this area. For example, the National Endowment
for Science, Technology and the Arts (NESTA) are currently engaged in a project
with Eric von Hippel to explore the importance of user-led innovation to the UK
and investigate possible policy options.

Better measurement and a better understanding of the mechanisms at work in
different industries should allow Government to effectively intervene to reduce
potential barriers to future consumer involvement in innovation.

Appendix 4.1: The decision to ‘innovate-or-buy

If a user develops their own product, that user can be trusted to act in their own
best interests. However, if a user, as the principal, hires a producer to act as their
agent (so delegating the activity) then agency costs will probably be incurred, as
the interests of both parties are unlikely to be the same. Principal-agent theory
suggests that agency costs fall under three categories:

1) Costs incurred to monitor the agent to ensure that he or she follows the
interests of the principal;

2) The cost incurred by the agent to commit themselves not to act against the
principal’s interest; and

3) Costs associated with an outcome that does not fully serve the interests of the
principal.

Applying this framework to the example of custom production, von Hippel
determines that there is a gap between a user’s needs and the incentives facing
a producer — a user wants to purchase a product that meets their needs to the
extent that they can afford to do so. The custom producer on the other hand
works in a similar way to a mass-producer — the incentive is to lower

60 http://www.oecd.org/document/33/0,3343,en_2649_34273_38712609_1_1_1_1,00.html
61 For example: DTl Global Watch Mission (2004).
62 von Hippel (2005)
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development costs for a requested bespoke product by incorporating elements
from solutions that the custom producer has already developed (for other users)
or that it predicts others will want in the future i.e. that there is a critical mass of
consumers who will by the product and hence make it a profitable investment.

Von Hippel demonstrates the decision to either innovate or buy in a simple
quantitative model which is based on producing firms and user firms (as
opposed to individual users), based on the assumptions that: user firms and
producer firms both will hire designers from the same homogeneous pool if they
elect to solve a user’s problem; and that user firms and producer firms will incur
the same costs to solve a specific user problem.

These assumptions mean that the decision to innovate-or-buy depends on
transaction costs only. Using Coase’s Theorem, in the absence of transaction
costs, a user will be indifferent to buying a solution to their problem, or
developing one for themselves. But in the real world, transaction costs do exist
so there is an incentive to choose one course of action over another. Defining the
following terms for the model:

° V/./. = the value of solution j to user i;

° N/. = number of users that have problem j;

° Wh/. = the cost of solving problem j (where W = hourly wage and hj. = hours
required to solve it);

° P/. = the price charged by the producer for the solution to problem j;

o T = fixed or “setup” transaction costs (e.g. writing a general contract for

buyers of the solution); and

o t = variable or “frictional” transaction costs (e.g. tailoring the general
contract to a specific customer)

The model assumes that the user knows what the problem is and the value of
the solution to them (V,.j) and that the producer knows the number of users that
have the problem (N/.) and the value of the solution to each user (V,./.). In reality,
the full information is unlikely to be known to both parties.

For the user, the payoff for solving the problem is V,.j. - Wh/. (there are no
transaction costs because the solution is internal to the user). Therefore for a
user to buy a solution from a manufacturer, Pj. < Whj.

For the producer, the payoff for solving the problem must take into account the
transaction costs. Assuming first that t = 0 and T > 0, then the payoff to the
manufacturer (V,./.— Wh/.) must be positive in order for innovation to be attractive:

NPj-Wh -T>0
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As Pj. < Wh/., P/. can be substituted by Wh/. in the inequality above, giving:
N(Wh)-Wh -T>0 ? Nj > (T/Whj) +1

This shows that the absolute lower bound on N (i.e. the number of users that
have the problem), must be greater than 1. As such, with the exception of where
there are no transaction costs, a single user will always prefer to solve a unique
problem j.

Changing the assumption so thatt > 0 and T > 0 changes the inequality to:
N(Wh, = )-Wh >07? (if Whj>1t) ? N,>Wh, /(Wh - t) > 1

Again, users will seek to solve unique problems efficiently in house. However, if
the problem affects a ‘more than moderate’ number of users, n (which is a
function of transaction costs) then the solution can be efficiently developed by
the producer and then sold to the user.

However, there is the potential for a market failure to arise here. Von Hippel
identifies that for sufficient levels of T and/or t (i.e. fixed and/or variable
transaction costs), problems affecting more than one user but less than n users
will not be solved by the producer and so there will be a gap in the market. This
could lead to many users attempting to solve the same problem (developing the
same innovation) independently, leading to inefficiencies in the allocation of
resources.

Given the potential market failure, this implies that there is incentive to find
different institutional forms that lower the transaction costs associated with
purchasing a solution to a problem from a manufacturer. One suggestion is the
use of interdependent innovation on a solution by multiple users — for example
how the user communities associated with open source software operate.
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b SMEs and productivity:
looking beyond the
headline numbers

Introduction

Small and medium sized enterprises (SMEs), those enterprises with less than
250 employees, constitute all but about 6,000 of the 4.5 million enterprises in the
UK. Of these about 3.3 million are self employed or single-director firms and
approximately 1.2 million enterprises have employees. The smaller the
enterprise, by number employed, the greater the proportion of total enterprises,
as shown in Table 5.1 below.

Table 5.1: Share of UK private enterprises and employment by size
(start 2006)

Size Employees Number (%) Employment (%)
SMEs of which 0-249 99.9 59
Self Employed 0 73 16
Micro 1-9 23 17
Small 10-49 4 15
Medium 50-249 1 12
Large 250+ 0.1 41
Total with employees 1+ 27 84

(Source: BERR)

The figures also show that SMEs employ nearly 60% of those working in the
private sector, which underlines the importance of the sector to the UK economy.
Even if the self-employed and single director firms are excluded the number of
people employed in SMEs still exceeds that in large firms. The importance of
SMEs is also widely acknowledged because of the potential of these firms to
grow into large firms.

This chapter initially examines labour productivity levels and capital/labour
ratios in SMEs compared to the whole economy. Although SMEs have, on
aggregate, lower labour productivity and lower capital/labour ratios, this result
is potentially misleading. The discussion then explores reasons why such a
whole economy measure may not be an appropriate comparator. The paper
considers:

e The impact of sector specialisation on SME productivity, given that sectors
will tend to have very different capital-labour ratios;

63



BERR's role in raising productivity: new evidence

e The extent to which SMEs have lower capital-labour ratios within sectors;

e The possibility that a simple examination of static productivity levels may
omit dynamic productivity effects;

e The extent to which SMEs may complement larger firms, through the
reluctance of large firms to engage in certain niche/local markets and the
scope of SMEs to move quickly into dynamic sectors.

SMEs’ Relative Productivity levels

While SMEs comprise a large share of the economy, their average level of
productivity has been lower than large firms. Figure 5.1 below shows UK labour
productivity measured by gross value added (GVA) per full-time equivalent
person employed, disaggregated by size of enterprise.®® The chart shows that in
recent years smaller enterprises have had lower average productivity than larger
ones with the gap standing at 10 percentage points in 2005. The gap between
types of firms has remained largely stable in recent years, implying similar rates
of productivity growth.

Figure 5.1: UK Labour Productivity of SMEs and Large Enterprises

& 55
o
o
o
fax
=S 50
-
(0]
*(7)' /
=,
-8 $ 4 /
o .Q
€E s
=5 6 / /
t c /
c @
o -
T 3
2 35
g /
Q
<
© 25 T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005
m— SIVIES s MICIO — small medium = |arge (250+)

(Source: BERR)

At face value, the data on relative SME productivity could raise questions about
the worth of SMEs to the UK economy as it is clear that higher productivity
enables business to produce more with limited resources. If SMEs are less
productive could the UK not produce more output by having more or even
bigger large enterprises and fewer small ones?

63 The data exclude sole traders with low turnover who are not registered for VAT. Thus many of the self-employed
are excluded.
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The rest of this chapter considers why strong conclusions of this sort should not
be drawn from the whole economy comparison and the reasons why SMEs still
have an important role to play in driving productivity growth in the economy.

LOWER SME PRODUCTIVITY IS IN PART DUE TO SECTORAL SPECIALISATION

Labour productivity is determined by a number of factors including the
efficiency of labour, quality of management, skill and innovation, and most
importantly the amount of capital. The more capital available on average to each
person employed, the greater the productivity of each worker (up to a point).
Certain sectors have much higher average levels of capital investment (and thus
labour productivity) as a result of the potential for a worker in the industry to
utilise capital equipment (for example, a hairdresser is likely to operate with very
limited equipment compared to a worker in the oil industry). The influence of
capital on labour productivity (alongside a number of other factors) has led to
the development of indicators of total factor productivity (TFP)®.

Table 5.2 shows strong variations in average productivity between sectors in the
UK, and suggests that low overall SME productivity may in part be a sectoral
effect. SMEs appear to be disproportionately represented in sectors with lower
average productivity, such as Agriculture, Forestry and Fishing, and Hotels and
Restaurants, but have a lower than average representation in highly productive
sectors like Mining and Energy and Transport. The relationship does not hold for
manufacturing, but this is a heterogeneous sector and there may be a similar
pattern of representation between sub-sectors.

Table 5.2: UK sector productivity and SME employment (FTE), by
sector

Sector Sector SME % of sector
(2005) Productivity Employment Employment

UK=100 (million) within SMEs
Mining and Energy 556 0.03 14
Agriculture, Forestry and Fishing 77 0.08 89
Business Services 105 2.30 61
Wholesale and Retail Trade 81 2.01 51
Construction 107 1.03 77
Hotels and Restaurants 45 0.86 61
Transport, Storage and Communications 123 0.50 33
Manufacturing 106 1.73 56
Market sector 100 9.28 56

(Source: ONS/BERR)

64  Alternatively Multi-Factor Productivity.
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The data below in Table 5.3 also shows that SME productivity varies greatly by
sector. In fact the ranking of productivity by sectors for SMEs and LSEs is the
same for 6 of the 8 sectors.

It is theoretically possible that poor SME productivity drags down average sector
productivity in sectors where they are heavily represented, but Table 5.3
suggests this is unlikely to be the case. Differences in productivity between
SMEs and large firms (LSE) in any given sector are much smaller than the
differences in all firms’ productivity between sectors. Furthermore, SME average
labour productivity is relatively high in the mining and energy, and agriculture,
forestry and fishing sectors and similar in the business services sector.

Table 5.3: SME and LSE UK Labour Productivity, by Sector Division,
2005, (UK market sector=100)

Sector SME LSE Difference (%)

Higher SME Productivity

Mining and Energy 723 530 36
Agriculture, Forestry and Fishing 78 68 15
Wholesale and Retail Trade 84 78 8

Similar Productivity

Business Services 105 104 1

Lower SME Productivity

Transport, Storage and Communications 110 129 -14
Construction 102 121 -16
Hotels and Restaurants 40 54 -26
Manufacturing 89 127 -30

(Source: ONS/BERR)

CAPITAL INVESTMENT AND PRODUCTIVITY WITHIN SECTORS

While lower average SME productivity appears to be partly due to a heavier SME
concentration in sectors with lower productivity, it is also helpful to consider
capital-labour ratios within sectors, because of the differences in the degree to
which capital (machinery, plant, ICT etc) can substitute for or complement
labour. Figure 5.2 compares productivity and capital labour ratios for SMEs and
large companies in the same sector®, pointing to a strong relationship between
relative capital-labour intensity and relative productivity.

65 An estimate of the approximate capital stock in SMEs and large companies is constructed by adding investment
over the seven years and subtracting depreciation as capital stock figures are not available by size of firm. It is
assumed that capital lasts seven years and that depreciation is straight line. The indicative capital-labour ratio is
equal to the estimated capital stock divided by the number of full-time equivalents for the sector.
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Figure 5.2: Relative Average Labour Productivity and Capital-Labour
Ratio, UK Private Sector Divisions, 2005
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Sectors where SME productivity is higher than in large companies also have
higher SME indicative capital labour ratios than larger firms in that sector, with
the exception of wholesale and retail. Conversely, sectors where SMEs have
relatively low productivity are, with the exception of construction®, sectors with
relatively lower indicative capital-labour ratios.

The analysis underlines the importance of high capital-labour intensity in
explaining productivity performance within sectors. The average (all SMEs)
capital-labour ratio is not an appropriate comparator given sectoral biases, and
this examination of capital-labour ratio at the sectoral level does not reveal
consistent underinvestment (relative to large companies) by SMEs.

Dynamic productivity effects

Focusing on static comparisons of productivity between SMEs and large
companies potentially risks underestimating the contribution of SMEs to
productivity growth. Productivity growth in the economy can occur either
through the expansion/entry of more productive firms and the accompanying
contraction (reduction in market share)/exit of less productive firms, or through
the improvement in productivity of existing firms in the economy.

The empirical evidence that productivity growth arises through changes in the
composition of firms within the economy is strong and well documented.” The
expectation is that those firms which are able to expand are those with higher

66 If larger firms leasing more plant or simply acting as project integrators would be consistent with this lower capital-
labour ratios.)

67 Harris and Li (2005) review several studies on this topic

67



BERR's role in raising productivity: new evidence

productivity than the sector average. Comparing productivity levels of SMEs and
large firms may therefore miss the growth of higher productivity SMEs into large
firms. A full comparison of productivity growth rates of SMEs and large firms
would track the performance of a sample of firms in both groups over time.

The incentives for existing firms to ‘raise their game’ and become more
productive are increased when there is strong competition in the market and
hence the existence of large numbers of small firms contributes to driving other
firms’ productivity.®

While small-firm start-ups clearly play a role in driving productivity through both
these routes, this role should not be over emphasised. New entrants into a
market may be existing larger firms diversifying their activities, with Robinson et
al, 2006, suggesting that diversifying firms “are generally larger than start-up
entrants” and that they “are more likely to alter incumbent firm behaviour than
start-ups and have a greater competitive influence on incumbent behaviour”.
Diversifying enterprises have greater impact where they can draw on the
experience and assets, e.g. reputation, of the parent firm.

SMEs complementing large firms

The above discussion has outlined how a simple comparison of productivity
levels in SMEs and larger firms can be misleading. However, even accepting that
productivity in SMEs is lower than that in larger firms for reasons other than
sector effects and the failure to adjust for dynamic effects, there remain strong
reasons why a simple re-allocation of resources from SMEs to large firms might
not increase overall productivity. These arguments centre on the role SMEs play
in complementing larger firms, firstly by operating in different markets (such as
local or niche markets, discussed further below) and secondly in often being the
first firms to enter new dynamic markets.

SUPPLYING LOCAL MARKETS

Some services, such as hotels or convenience shops, are by their nature specific
to a location and must be supplied locally. If the market in the area is small then
it may not support financially a larger scale enterprise. By the same token, if
traffic to a less populous area is limited then a transport route may be served at
lowest cost by smaller buses or taxis.

However, if smaller scale production is optimal, this does not necessarily
preclude large firms from operating in such markets through small local
branches. However, as Box 5.1 discusses, there are organisation costs
associated with the expansion of large firms.

68 Robinson et al 2006 review a number of these studies.
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BOX 5.1: DETERMINANT OF FIRM SIZE: INSIGHTS FROM ECONOMIC
THEORY

The debate over the advantages and disadvantages of small and large firms
has a long tradition in economic theory. Adam Smith first cited the benefits
of the division of labour that can be realised by large-scale production
supplying large markets. During much of the 19th and 20th Century, as trade
and markets grew, manufacturers were able to exploit division of labour and
economies of scale. Production became increasingly concentrated and the
proportion of SMEs declined (Audretsch et al, 2001).

The seminal 1937 essay, ‘The Nature of the Firm’, by Nobel Laureate R.H.
Coase put forward the proposition that organisation of production within the
firm was an alternative to co-ordination through the price mechanism --
‘within a firm... in place of the complicated market structure with exchange
transactions is substituted the entrepreneur co-ordinator’. Coase argues that
firms exist due to costs (such as determining relevant prices, making
contracts, and marketing) in ‘organising’ production through the price
mechanism.

However, Coase also notes the limits to efficient firms size, arguing, ‘as a firm
gets larger, there may be decreasing returns to the enterprenurial function,
that is, the costs of organising additional transactions within the firm may
rise’. He goes on to suggest that as the transactions which are organised
increase, the entrepreneur fails to make the best use of the factors of
production, implying an inverted U shape relationship between firm size (x
axis) and efficiency(y axis). Coase concludes by suggesting that a firm will
tend to be larger in the following circumstances:

1) The less the costs of organising and the slower these costs rise with an
increase in the transactions organised (for example, he suggests that falling
telephone costs will reduce the costs of organising spatially and tend to
increase the size of the firm);

2) The less likely the entrepreneur is to make mistakes and the smaller the
increase in mistakes with an increase in the transactions organised; and

3) The greater the lowering (or less the rise) in the supply price of factors of
production to firms of large size.

Much of the debate around the respective benefits of large and small firms
can be framed around these arguments. Wright (1936) and Arrow (1962)
favour large firms by, for example, drawing attention to the economies of
“learning by doing” in the aircraft and other industries which depend on the
scale of past production. Similarly Penrose (1959) assumed that larger firms
have more efficient scale of production.
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BOX 5.1: DETERMINANT OF FIRM SIZE: INSIGHTS FROM ECONOMIC
THEORY (CONTINUED)

However, over time the transaction costs of integrating production within
vertical hierarchies increased (ENSR, 2003), making it more profitable to
outsource. Also, as consumers demanded greater variety, products also
became more differentiated and companies required smaller production
runs. As a result, the proportion of SMEs began to increase again in the US
in the late 1970s (Audretsch et al, 2001).

Technological change has also affected the relative cost structures facing
large and small firms. The introduction (initially by the Japanese) of ‘lean
manufacturing’ led to major changes in manufacturing methods and
organisation, incorporating “just in time” production and delivery. This in
turn promoted the location of suppliers near to final assembly plants and the
design of component manufacture to suit assembly schedules. Both factors
led to smaller production runs at supply plants customised to the needs of
their client-firms, as show in the car, aircraft and other industries.

The introduction of ‘flexible automation’ based on the use of numerically
controlled machine tools and other methods has had a more ambiguous
effect on firm size. Firms can use the same machine and process to produce
goods with different specifications, thereby creating economies of scope in
the production of differentiated products (Eaton & Scmitt, 1994) and enabling
large firms to manufacture small production runs or more bespoke
production economically. Thus Molto & Poyago-Theotoky (2006) conclude
that only if markets are small enough will small scale dedicated
manufacturing be more competitive. At the same time, the production
technology allows small firms, who are already focussing on short
production runs to benefit from investment in capital equipment which had
traditionally required large production runs to cover costs. Thus Audretsch et
al cite ‘flexible automation’ as one of the factors that has led to the rise in the
proportion of small firms in US manufacturing.

If firms are able to charge price premiums based on the additional convenience
that their service provides then this should be reflected in the current price.
Comparisons of productivity using current prices and this local
market/convenience effect would not be expected to impact on observed
productivity comparisons. Nevertheless, if larger firms are unwilling to supply
such markets, the existence of small firms, while perhaps reducing overall
productivity, is actually positive for overall output.

Table 5.4 shows that a larger proportion of SMEs supply only a local or county
area rather than a regional, UK or international one. Moreover, the smaller the
size of the enterprise, the larger the proportion of enterprises of that size that
supply the local or county market. Thus there is evidence that “many” SMEs
“relied heavily on their local area for a market” (BMG Research, 2006).
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Table 5.4:Pattern of Trade, Businesses with Employees, 2004/2005

Market Area Micro Small Medium All SMEs
Enterprises Enterprises Enterprises

Local/county 38 30 18 37

Region 23 23 20 23

UK 32 39 48 33

EU 4 5 5 4

Outside EU 2 2 5 2

(Source: BMG Research, 2006, using data from Table 2.5)

Innovation and enterprise increases flexibility and facilitates resource
reallocation across sectors.

Headline productivity figures may downplay the role of SMEs if these companies
have made a disproportionate contribution to resource allocation to the growing
sectors of the economy, and that they in turn has made an additional
contribution to growth in productivity.

Table 5.5 shows the shift in the share of UK private sector GVA by sector (at the
2-digit level) over the 1973 to 2006 period and their ranking. It shows that
business services is clearly the largest growth sector. Mining, quarrying and
energy sector growth is mainly due to North Sea oil and gas and is therefore
largely determined by reserves and not by employment.

Table 5.5: Change in Share of UK GVA, Principal Private Sectors, 2-
digit level, 1973-2006 (percentage point change in share of GVA)

Rank Growth in Share

(Share (percentage

2006 GVA) point)

Real estate, renting and business activities 1 13.8
Financial 4 85
Hotels and restaurants 7 0.9
Mining and quarrying 9 0.8
Wholesale and retail e 0.4
Transport, storage, communications* 5 -0.4
Electricity, gas, water 8 -0.5
Construction 6 -1.1
Agriculture, forestry, fishing 10 -2.0
Manufacturing 2 =169

(Source: ONS, BERR; Note*: growth in share between 1985-2006)
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The question is therefore, what relative contribution have SMEs and larger firms
made to growth in business services? Table 5.6 shows the change in
employment in SMEs (with at least one employee) and LSEs over the 1996 to
2006 period for four business service sub-sectors. As shown in the table, the
small business sector added in total slightly more employment than large firms,
and that is excluding the significant additional contribution to employment from
growth in “no employee” firms®. In both the “other business” sub-sector, which
includes consultancy, and in the real estate, renting, etc. sub-sector SMEs appear
to have made a larger contribution to employment.

Table 5.6: Change in Employment, UK Business Service Sub-Sectors,
1996-2006 (‘000)

Sub-Sector SMEs LSEs
Real Estate 83 79
Computer Services 86 135
Other Business 322 255
NES* 15 29
Total 506 498

Note*: Not elsewhere specified

Thus during the 1994 to 2004 period the small firm sector has contributed
significantly to the shift of employment to the fastest growing sector of the UK
economy. This points to the important role SMEs can play in contributing to the
overall flexibility of the UK economy.

Conclusions

SMEs comprise a large proportion of the UK economy, but aggregate data
suggest that their average labour productivity is below that of larger enterprises.
This raises doubts about the ability of small and medium sized enterprises to
help raise UK productivity. However, looking at disaggregate levels of
productivity, SMEs have relatively high productivity in some sectors compared
to LSEs. This may be due to greater investment and capital intensity among
SMEs in these sectors.

A comparison between productivity in SMEs and LSEs may also be invalid in
some cases because they may supply separate markets which are either
geographically or functionally distinct, for example remote or small markets.
SMEs may also supply larger manufacturing firms with the intermediate goods
and services they require, with technological change potentially making

69 BERR SME statistics did not provide information about the number of “no employee” enterprises, such as sole
proprietors and partnerships, or their level of employment, at the industry classification level of Division used in
table 6.6 (or below), until 1998.
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outsourcing a more efficient market structure. Without SME suppliers larger
firms might therefore be less competitive.

SMEs may also contribute to national productivity by increasing the flexibility of
the UK economy. SMEs have made a larger contribution than LSEs to growth in
employment in some segments of business services, the fastest growing sector
of the UK economy and one of the most productive. Significantly the business
service sector is also one in which productivity in SMEs is around the same level
as in LSEs. Conversely, where SME productivity is lower the contribution by
them to flexibility in the economy is less.

SMEs make a larger contribution to national productivity in some sectors and
roles. Government policy may enhance or retard this contribution. There is some
evidence that productivity growth in the US may be higher than that in Japan
and Europe as a result of SME policies. Further research is required to determine
the extent to which this result applies to the UK.
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6: Understanding regional
oroductivity differences

Introduction

Recent machinery of Government changes have charged BERR with lead
responsibility for delivering the Regional Economic Performance Public Service
Agreement (REP PSA) target to:

‘Improve the economic performance of all English regions and reduce the gap in
economic growth rates between regions’”?

The primary mechanisms for achieving this goal are through it's sponsorship of
the Regional Development Agencies (RDAs) as well as it’s role in co-ordinating
action by other government departments through the REP PSA delivery
agreement. The Government's approach to enhancing regional economic
performance involves:

e Maintaining macroeconomic stability;

e Implementing microeconomic reforms to tackle market and other failures in
the drivers of growth; and,

e Devolving decision making to appropriate sub-national levels to ensure that
policy design and delivery is responsive to the particular opportunities and
challenges of each area.

Recent work undertaken by government as part of the Sub-National Economic
Development and Regeneration Review (SNR)’' examined how devolved
responsibilities at the sub-national level were able to respond to changing
economic circumstances (particularly, globalisation and technological change).
The diversity of the UK economy means that different places are affected in
different ways. The SNR conclusions have set out proposals for reform in four
key areas around: empowering local authorities to promote economic
development and neighbourhood renewal; supporting local authorities to work
together at the sub-regional level; strengthening the regional economy;
reforming central government’s relations with regions and localities.

This chapter focuses on those aspects of regional economic development that
impact on regional and sub-regional performance. The first section analyses the
disparities that exist between the regions before moving to examine the reasons
for the persistent differences. The second section discusses the aims of

70 The target was set initially in the 2002 Spending Review (http://www.hm-treasury.gov.uk/media/AD5/FA/sr04_psa_ch12.pdf).
A number of departments are committed to delivering through the delivery agreement. These are HM Treasury (HMT),
Communities and Local Government (CLG), the Department for Work and Pensions (DWP), the Department for
Transport (DfT) and the Department for Innovation, Universities and Skills (DIUS), and the Department for Environment,
Food and Rural Affairs (DEFRA).

71 http://www.berr.gov.uk/files/file40436.pdf
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Government intervention in the regions while the final section sets out some of
the policy implications of the changing dynamics of the UK’s regional and sub-
regional economies.

Regional Disparities

The REP PSA aims to improve the economic performance of all regions and to
narrow the gap in growth rates between the regions. To monitor the
Government’s progress in delivering this PSA, a set of four indicators has been
adopted that together provide a coherent picture of regional economic
performance. This basket of indicators enables a more nuanced explanation of
economic performance and disparities at regional level and hence of
Government performance against the PSA:

e Regional Gross Value Added (GVA) per head trend growth rates;

e Regional Gross Domestic Product (GDP) per head levels indexed to the
EU15 average;

e Regional Productivity as measured by GVA per hour worked indices; and

e Regional Employment Rates.

In narrowing the gap in growth rates between the regions, the REP PSA
measures the gap between the Greater South East regions (London, South East
and East — those regions with above average GVA per head levels) and the North,
Midlands and West (East and West Midlands, Yorkshire and Humber, North East,
North West, South West).

There are encouraging signs from the labour market. Recent data shows
employment growth in all English regions, with a significant reduction in all
regions in the proportion of economically active adults with no qualifications.

In terms of productivity there has been limited change in the gap in performance
on the ‘per hour worked’ basis between regions in recent years, with London
continuing to significantly outperform all the other regions.

72 http://www.dtistats.net/reppsa/
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It is important to place this in a wider context. London has performed extremely

well in

recent years, reflecting its role as a global financial centre. To some extent

this has obscured the real performance improvement in the English regions. For
example, in the mid 1990s, Gross Value Added per head outside the South East
was more than 10 percentage points lower than the EU average. Now they are

approa

ching parity with the EU 15. In 1997, only two English regions had GDP

per head above the EU15 average. By 2004, over half of them did
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As mentioned above, microeconomic interventions focus on correcting, among
other things, market failures. Analysis of the five drivers of productivity’
suggests that market failures can arise sub-nationally and that they can have a
different impact on different areas.

While this chapter focuses on spatial dynamics at the regional level, it is worth
noting that there are also significant disparities within individual regions. For
example, within the North West, GVA per head in Greater Manchester South
grew by over 45 per cent between 1995 and 2001, compared to less than 18 per
cent in Greater Manchester North. The economic performance of English cities
is also mixed, with those that are prospering growing strongly in knowledge
intensive sectors, particularly in business and financial services.

UNDERSTANDING THE DISPARITIES

Understanding why productivity differs between regions is important, as, in the
long-term, productivity is the key driver for raising living standards. There is an
extensive literature in this area, focussing particularly around the Government's
five drivers of productivity (investment, innovation, skills, competition and
enterprise). A lot of work has been done on this in the past, including the five
drivers (as mentioned earlier in this paper). Recent work has considered some
additional factors that may also be contributing to differences in regional GVA,
notably differences in costs, wages and prices and differences in industry
composition.

Despite the data limitations, a number of studies have attempted to look into
industrial composition and productivity. BERR analysis of available aggregate
data assesses the impact of changing employment distributions on regional GVA
per head. The data indicates that substituting national for regional employment
distributions would decrease GVA for the Greater South East’* regions and
increase GVA for the North, Midlands and West regions’®. This suggests that
industry composition can help account for some of the gap in performance, but
it is not a dominant explanatory factor.

ONS analysis has considered the components that have an effect on differences
in GVA per capita (workplace based) between the regions’®. The results of their
work show that differences in productivity, commuting flows and participation in
the labour market are important factors in explaining the differences in GVA per
capita between the regions. They also found that the measure of productivity
used, GVA per hour worked or GVA per capita or per job, made a difference.
The GVA per hour worked measure takes into account the different levels of
hours worked in different professions as well as the composition of full-time and

73 See REP Progress report: http://www.hm-treasury.gov.uk/media/2/8/pbr06_regionaleconomicprogress_365.pdf
74 London, East and South East
75 North East, North West, Yorkshire and Humber, East Midlands, West Midlands and South West

76  Analysing Differences in Regional Economic Performance, Regional Trends 39,
http://www.statistics.gov.uk/articles/RegionalTrends/Article TRT39.pdf;
http://www.statistics.gov.uk/elmr/08_07/downloads/ELMR08_07REl.pdf
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part-time workers in regional labour markets. If GVA per hour worked is used to
measure productivity, the result is a smaller gap in GVA per capita between
regions.

As well as productivity measures, other factors considered by ONS were:

— Employment rate: there has been relatively low unemployment in all regions
over the last few years, and the employment rate is not particularly significant
in explaining differences in GVA per capita between the regions. However,
there is large variation in unemployment rates within regions. For example,
London had the highest unemployment rate in 2004, but this varied within the
region from 12.6 per cent in Tower Hamlets to 2.6 per cent in Havering.

— Activity rate: this measures the percentage of the population that is active in
the labour market. It is more significant than employment rate in explaining
regional differences in GVA per capita. The activity rate depends on a number
of factors, including the demographics of a region. Almost all regions with
GVA per capita higher than the UK average have high activity rates. London
is an exception and this can be explained by the structure of the population
and the concentration of disadvantaged groups in inner London.

— Commuting effects: this is important for measuring GVA per capita on a
workplace basis (compared to a residence basis). The highest levels of
commuter flows are to areas that are predominantly urban, which contributes
to increasing GVA per capita in those areas. Inner London is an example of
the high levels of inward commuting and high GVA per capita.

Figure 6.3: The composition of regional productivity differences 2005
(Percentage difference from UK average)

1 o GVA per hour worked
Northern Ireland (-19.6) ] oH Job
: ours per Jo
AT m
Scotland (-4.2) - o0 Employment Rate
Wales AT ] o Commuting Rate
21.9) AT 18 m Activity Rate
South West (-5.6) A GVA per worker
South East D: (7.4) | |
— 3|
London ! i : : |
CA T (63.2)
East of England (-4.4)
West Midlands (-10.5) _]
East Midlands
(-6.9)
Yorkshire & the Humber (-12.8) ]
I
North West (-12.3) i
North East (205) | |
-30.00  -20.00 -10.00 0.00 10.00 20.00 30.00 40.00 50.00
Source: ONS

79



BERR's role in raising productivity: new evidence

The results of the ONS work demonstrate that London benefits from high
productivity and the highest level of inward commuting in the UK, factors which
contribute to a high GVA per capita. These factors are sufficiently strong in
London to outweigh the negative effect of a low employment rate; although
there is a wide variation in local labour markets. The North East has the lowest
GVA per capita of the English regions. Relative to the UK average the North East
is not the worst performing region on productivity; activity rates, outward
commuting levels and shorter working hours are driving most of the difference
in GVA per capita in the region.

The data provides us with some understanding of what may be contributing to
the disparities: industry composition, productivity and demographics may be
important factors. However, the data does not tell us why the economy might
have uneven distributions of activity or what the implications of this are.

Economics of Growth in Regions and Cities

This section builds on the data analysis and looks at what the current economic
literature says about the causes of spatial economic disparities. Does economic
theory have anything to say about industry location choices and the implications
for labour markets?

PATH DEPENDENCY

Path dependency is the interaction of current and past economic performance
and is dependent, in part, on the historic resource allocation of an area. It has
implications for the future economic performance of an area as it can reinforce
and exacerbate differences in the drivers of growth and potentially limit mobility
between locations. In particular, the diverse economic histories of different
locations may have resulted in dissimilar levels and qualities of capital and
assets. Different evolutionary paths of localised economies will affect their
ability to deliver high standards of living for the residents.

Table 6.1 uses unemployment data to look at the evidence for the disparities
between parts of the UK (a negative relationship between unemployment and
capital investment might be expected, given more workers generally using a
greater capital stock). The data provides some evidence that the current disparity
between the North, Midlands and West and Greater South East was established
in the 1920s. Historically, GVA per head has been higher, and has grown faster
over the long-run, in the Greater South East than in other regions.
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Table 6.1: Regional rates of unemployment (UK rate = 100)

1913-14 1929 1937 2003
South 105(a) 52(a) 65(a) 76
North 63(b) 126(c) 169(b) 129(b)
Scotland 55 115 151 120

(Source: Matthews, Feinstein and Odling-Smee, 1982 (a) SE & East Anglia; (b) NE; (c) NW & NE)

The process of path dependency can interact with agglomeration (discussed
later), market failures, constraints to labour and firm mobility, social capital and
network effects to reinforce spatial disparities’’. Even places with similar
endowments of capital, labour and environmental resources can follow very
different growth paths as a result of one location taking an initial lead in a sector
or in an industry.

Past decisions, or ‘accidents’ of history, can also have important implications for
the nature of subsequent economic development. This is a place-dependent
process and there is a physical transformation or regeneration component to
ensuring that less prosperous areas are able to expand and re-engineer the built
environment to provide a suitable platform to limit any barriers to allowing more
knowledge-driven and highly-skilled industries to develop.

While in theory the welfare of people with similar characteristics should still
converge’®, this process of path dependency impacts on the characteristics of
people and firms living in an area and may mean that the skills and sector
composition is not efficient.

AGGLOMERATION

Agglomeration is the spatial concentration of economic activity that occurs
because the economic environment promotes benefits of proximity which
outweigh associated costs, such as congestion. Marshall (1890) first highlighted
the benefits of agglomeration and its use in explaining the growth of towns and
cities. He suggests that there are three sources of agglomeration economies all
involving higher productivity, namely input sharing, labour market pooling and
knowledge spillovers.

1) Input sharing

Input sharing happens when a range of firms locate close together such that
producers benefit from local specialisation in inputs and labour. When many
firms require the same inputs, proximity enables a supplier to specialise and to
produce at lower average cost, benefiting from a large local market. The large

77 Review of sub-national economic development and regeneration, July 2007

78 While the movement of investment and workers to successful cities may initially reinforce their agglomeration
economies, they will also push up the cost of wages, land and their congestion costs (such as commuting costs) in
these cities. These increasing costs reduce the standard of living that people can purchase with a given money
wage and the migration of people to the area will, in theory, continue until real wages (wages adjusted for the cost
of living) are similar across places for similar types of workers
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market provides economies of scale in production and a consistently high local
concentration of demand.

Input sharing makes sense only when there are increasing returns to production
at the individual firm level. Firms would not otherwise concentrate production
where the market is largest, and separate facilities would be established to serve
each local area. Other factors such as transport links are also important when
firms consider a potential location. Input sharing can contribute to growing
regional disparities, as once a spatial concentration is established, growth of the
agglomeration may increase an initially small disparity between areas.

UK examples include a large concentration of universities and research
institutions in the Oxfordshire and Berkshire area, which supply IT and software
firms in the area with new ideas and innovations.”® There is also a large cluster
of oil-based chemical industries in the North East.®°

2) Labour Market Pooling

There are productivity benefits for both firms and workers from locating close
together. Workers have more employment options available to them, and are
better able to be matched with an appropriate job, when they are located in
large, diversified cities. Employers also benefit from locating in large cities as
they have a large pool of workers from which to choose, increasing their chances
of finding skilled and productive workers. Large cities mean that employees and
employers face less risk when there is more choice for both.

Ciccone (2002), using European (including UK) employment density data, and
Harris and loannides (2000), using US population density data, find evidence of
a positive impact of employment or population density on productivity,
controlling for differences in human and physical capital. Labour market pooling
applies equally to diversified and specialised cities (as long as workers have the
relevant skills in the latter).

Case study evidence from the UK motor sport industry clustered around
Oxfordshire, attributes most of its strength to the human capital in the industry.?!
Workers move relatively often between competing firms, suppliers and
customers, and firms absorb their knowledge and increase productivity. This
implies that labour market pooling, combined with knowledge spillovers, is key
to the cluster’s development.

These studies suggest that skilled labour will generally create positive spillovers
and improve the productivity of other workers (including those at different skill
levels). Glaeser and Saiz (2003) argue that people are attracted to places with
higher levels of human capital not only because of the positive impact this has

79 Romijn and Albu (2002) discuss a case study of the IT and software industry in this area and also extend their study
to other Marshallian factors

80 http://www.berr.gov.uk/files/file17396.pdf
81 Pinch and Henry, 1999
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on their productivity and wages, but also for ‘consumer amenity’ reasons, with
people willing to pay higher prices to live in ‘skilled places’. If skilled workers are
attracted to more prosperous areas, this may have an unintended negative
impact on the economic performance of those they leave behind, while
enhancing the productivity and wages of unskilled workers in the area they
move to.

3) Knowledge spillovers

The exchange of knowledge between workers and entrepreneurs is widely
discussed in economic growth literature. This exchange of knowledge occurs
when workers and entrepreneurs meet at work, conferences, or socially.®?
Furthermore, workers learn from each other and become more productive when
they work with skilled workers (Lucas 1988, Romer 1990). Firms in the same
locality can observe other firms’ activities and developments, exchange ideas,
and learn from and develop, other firms’ innovations.®® Research and
development (R&D) literature suggests that the private rate of return may
constitute as little as a quarter of the social returns to R&D as a result of
technology spillovers® and a significant proportion of these spillovers manifest
in the local area.

Recent case study evidence (Romijn and Albu, 2002) shows that the frequency of
interactions and proximity of contacts, particularly between scientific institutions
and suppliers, has statistically significant correlations with innovation capability
in small high-tech firms in the UK. Keeble at al (1999) studied the Cambridge
area high-tech cluster and found that over three quarters of high tech firms
report close links and networks with other local firms, which they rated as
important; and half reported close research links with local research institutes
and universities.

82 Jacobs (1969) argues, in reference to cities, that knowledge, as opposed to information, is more vague, less
codifiable and best transferred in person, so not by the internet or other modern methods of communication. Such
tacit knowledge is non-rival in nature, often non-excludable, and can easily spillover to other firms, other industries,
and other uses. Marshall (1920) describes this knowledge as being ‘as it were in the air’ in specialised or urbanised
cities.

83 Dodgson & Bessant, 1996; Porter & Ketels, 2003; Eldman 1994a and 1994b; Von Hippel, 1994; Glaeser et al, 1992

84 Nadiri, 1993; Mansfield, 1977; Terleckyj, 1974; Sveikauskas, 1981; Goto-Suzuki, 1989; Bernstein & Nadiri, 1988;
Scherer, 1984; Bernstein & Nadiri 1991
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BOX 6.1: CLUSTERS

Clusters are local systems of economic activity, generally (innovative) firms in
the same or related industries rather than the wide scope implied by the term
agglomeration. They are necessarily associated with large concentrations of
population, and the factors that enable their growth can be studied due to
their size and age.

Considerable case study evidence, including by DTl and a recent literature
review found that, while there is no general law to explain cluster births, the
following factors are important:

e A specialised labour force;
e Emerging market/technology; and
e Access to markets with sufficient demand.

It is also clear from studies that clusters must build upon existing resources,
cannot be created in any location, and depends on the creation and attraction
of firms.

There is a potential role for Government in facilitating cluster-based
economic activity, particularly where market failures exist, including via skills
and transport policies. However recent literature suggests that deliberate
government action to create a cluster is generally unsuccessful. Such analysis
supports BERR’s longstanding clusters policy ‘to create the conditions that
encourage the formation and growth of clusters, but not to artificially create
clusters’.’

T http://www.dti.gov.uk/clusters/policy.htm

Rice and Venables (2004) argue that a key influence on variations in productivity
across the UK is distance from economic mass. The authors imply that the
productivity benefits associated with economic mass are those identified by
Marshall. They do not attempt to identify individual forces, but stress the
importance of positive spillovers of knowledge, best practice and innovative
ideas and processes to firms and workers. The paper examines the contribution
of distance (rather than skills and industry composition) from economic mass to
productivity differences. They find that doubling the working age population
within 80 minutes drive time increases productivity in the area by 3.5 per cent.
Alternatively, they estimate that a ten per cent reduction in journey times
throughout Britain would raise productivity by 1.12 per cent and by nearly twice
as much for places with good access to cities. This evidence emphasises how
improving connectivity between areas of economic mass, could benefit
productivity.

Some studies have examined the significance of agglomeration in explaining
firms’ location decisions and increases in productivity or wages. For example,
Devereux, Griffith and Simpson (2003) tested whether existing regional
industrial structures explain new entrants’ location decisions in the UK.
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The results indicate that industry agglomeration effects are a significant
explanatory factor. Plants in more agglomerated industries locate near to other
plants within the same industry; new foreign-owned plants locate near to other
foreign owned plants within the same industry.

Duranton and Overman (2002) create continuous (not limited by administrative
boundaries) distance-based tests of localisation for the UK. They find that 51 per
cent of four-digit SIC industries are genuinely localised at an acceptable
statistical level and that localisation takes place at small scales, mostly below 50
kilometres.

The debate on whether productivity gains from agglomeration are dynamic or
static is ongoing. Most of the evidence presented above has assumed that either
the gains from agglomeration are one-off (although they might not be generated
all at once), or are not explicit about whether the gains are dynamic or not.
The debate is hampered by data availability, particularly on production by region
and sectors over time.

Path dependency and agglomeration forces interact to create an uneven
distribution of economic activity. Historic allocations of resources influences
where certain industries may locate, and the relative importance of
agglomeration to different industries will effect whether concentrations of
economic activity develop. This helps to explain the different industry
composition we see across the country.

OPTIMAL SIZE OF CITIES

Successful towns and cities are located in all regions, but they are not all
identical; coming in a range of sizes and with differences in industrial
composition. Rural and urban communities are interdependent, and have
different roles to play, depending on size and economic make-up, in contributing
to a region’s economic performance. Larger, more diversified cities tend to be
better placed to provide the flexibility required to take advantage of the
opportunities and the challenges of globalisation and the knowledge-driven
economy. However, specialised cities can bring significant value to those
industries that benefit from localisation (including input sharing) and clustering
with firms in the same sector. The optimal size of a city depends on the relative
costs and benefits of agglomeration.®

85 Review of sub-national economics development and regeneration, July 2007, paragraph 1.24
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1) Labour Mobility

Theory suggests that there will be a tendency for people to move to higher wage
regions if differences persist. However, workers will need to assess both the
likely persistence of such wage differences and additional factors that may push
people out of the high wage regions include congestion and pollution.
One group - low-skilled workers — appear to be less mobile and are unlikely to
move between regions, preferring to focus on opportunities in the local labour
market.

Worker mobility may also be affected by housing market inflexibilities and
differences in house prices across regions. High levels of home ownership in the
UK increase the numbers of people who face relatively high fixed costs of
moving. Imperfect information may also play a part in labour mobility as
workers often rely on local, informal networks of friends, relatives and contacts
to find a job. When information about vacancies in other areas is limited it is
hard for workers to be mobile.

2) City Regions

Globalisation may exacerbate regional disparities as the shift in the UK’s
comparative advantage towards more innovative activity highlights the
increasing importance of cities and city-regions. This is because innovative
sectors can benefit more fully from the opportunities to share knowledge and
the associated knowledge spillovers (discussed above) that cities and
city-regions offer through allowing such firms to co-locate more closely.

However, the success of cities cannot be considered in isolation from the
surrounding area; their economic scope covers associated markets, including
labour and product markets, and can cut across existing administrative
boundaries (which can have implications for coordination). Advocates of the
importance of ‘city regions’ point to the significant links between cities and their
surrounding regions, which see flows back and forth of people goods and
services. It is argued that the links are so extensive that a city and its region are
interdependent. Therefore, while the forces of agglomeration might mean that
the city could drive the economic performance of the region, the city is unlikely
to be as successful without the region’s larger and more diverse labour pool,
more diverse housing and business sites, and leisure opportunities.
The dynamic nature of the bounds of agglomeration and a large number of
economic factors should be considered including travel to work area, transport
links and the spatial level of governance necessary for these economic entities.
As such it is difficult to precisely define agglomerations.

There is evidence that cities are important to the UK economy as a whole (with
relatively rapid growth in GVA of some city regions 1995-2001) and will continue
to be so in the future®®. In some cases, important agglomerations of economic
activity are usually regarded as ‘cities’ such as the Thames Valley and the M4

86 Devolved Decision Making 3, chapter 3
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corridor. Given the dynamics of development, future important areas may not be
those currently identified as significant.

While it is clear that a number of factors limit the extent of agglomeration, there
is little emphasis in the literature on how these factors might be mitigated
against by increasing opportunities in a city’s region. The factors that impede
growth of activity in a city can be important and include housing and transport
costs, pollution and planning regulations.

The SNR has recognised the importance of towns and cities for driving
economic growth. In particular, the Government will develop proposals for
Multi-Area Agreements to allow groups of local authorities to agree collective
targets for economic development issues®.

In an increasingly integrated global economy it is crucial to encourage flexibility
to adapt and change. A number of UK cities have responded to this need by
making a transition away from their traditional industries to new high-value
sectors. For example:

e Brighton benefits from its proximity to London. It is becoming an important
niche for financial and creative industries satellites through the process of
urban restructuring and regeneration;

e Bristol benefits from major national financial service and media sectors with
a strong central business district to help drive growth in the region (especially
in combination with Bath and Cardiff); and

e Birmingham, Manchester, Liverpool and Leeds have restructured. Leeds has
re-cast itself as a ‘business city’ to attract financial and advanced professional
firms. Efforts in Manchester have broadened the appeal of the city for
knowledge intensive and creative industries, media, technology and broadly
based business services.

The range of sizes and types of cities that we see across the country have
developed as a result of a combination of the historic allocation of resources and
agglomeration. However, the examples above show that places can respond to
the global challenges that they face to improve growth. Although the theory
suggests that disparities are largely influenced by economic forces, which
benefit the national economy, there are examples where places have influenced
a change to their economic ‘path’.

Implications for Future Policy

The disparities in regional economic performance are long-standing and it is
important that the understanding of what drives these persistent trends is
developed further and that policy focuses on the areas where it is possible to
work with economic forces rather than against them.

87 Chapter 6, SNR
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IMPROVING UNDERSTANDING

The Government has committed to supporting a new centre for spatial
economics research, which will be established at the London School of
Economics in Spring 2008. BERR, DCLG, ESRC and the Welsh Assembly have
agreed core funding of around £2.5m over three years to support the centre. It is
expected that the centre will secure additional funding from other sources
including RDAs, core cities and local authorities once it is operational. The centre
will strengthen the availability of independent, relevant and robust research and
evidence on the causes and implications of disparities in economic performance
at all spatial levels.

While there is a range of literature already available, as this paper demonstrates,
there are still conceptual and empirical gaps in our understanding. At present
the precise programme of work for the centre is yet to be defined, although
some broad areas are set out below; the programme will be developed with the
successful bidder when they are selected in the Autumn.

Amongst the areas the research will focus on are:

e Understanding disparities in spatial economic performance and the drivers of
growth

e Understanding market and government failures (including how they operate
at different spatial levels and their relative importance)

e lIdentifying the spatial level for government intervention (including
strengthening government capacity to deliver and design policies to address
disparities at the right level)

The research centre will be working to extend the boundaries on theoretical and
methodological thinking to develop a body of robust spatial economic research.
The work will aim to quantify the effects of spatial disparities and to provide
answers to key questions to improve our understanding of what is happening.
As well as providing analysis and information, the centre will also build research
capacity by strengthening training and development of researchers. There will
also be a key role for the research centre to engage in knowledge transfer,
making their analysis accessible to a wide audience, including policy makers.

IMPLICATIONS OF SNR

The recent SNR has looked at the appropriate level of government intervention
and the ways in which government bodies work together at the sub-national
level.
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The review looked at all sub-national levels of governance, including local
authorities and RDAs. The SNR made a number of recommendations which fall
into four categories:

empower all local authorities to promote economic development and
neighbourhood renewal;

support local authorities to work together at the sub-regional level;
strengthen the regional level; and

reform central government’s relations with regions and localities

The focus here is on the implications for policy at the regional level, but more
information about wider implications can be found in the SNR report.2 The SNR
identified a number of ways in which the regional level of governance could be
strengthened, which fell into three broad strategies:

A clear regional strategy which is responsive to the regions specific economic
geography, particularly with regard for areas of opportunity. It should have
the support of organisations involved in the delivery

Strong public scrutiny and accountability

Improving further RDA efficiency, effectiveness and capacity

One implication of this will mean that the current range of regional strategies
(including the RES and RSS, see box 6.2) will become a single integrated
strategy for the region, including all the economic, environmental and social
objectives for the region. The strategy should draw on evidence and analysis,
be clear about how money will be prioritised to achieve the objectives and
vision for the region, and include a strategy of how this will be delivered.
BERR are developing a new RDA Tasking Framework to affect
transformational change in the performance of the RDAs. The new tasking
will provide alignment of RDA objectives with the REP PSA and provide a
focus for growth in the region.

88 http://www.berr.gov.uk/files/file40436.pdf
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BOX 6.2: REGIONAL STRATEGIES
Regional Spatial Strategy (RSS)

The RSS is a statutory document developed by the Regional Assemblies, to
provide a strategy for how a region should look in 15-20 years time. It
identifies the scale and distribution of new housing in the region, indicates
areas for regeneration, expansion or sub-regional planning, and specifies the
priorities in areas such as environment, transport, infrastructure, economic
development, and waste disposal.

Regional Economic Strategy (RES)

RDAs develop the RES with regional stakeholders. It has a clear focus on the
economic development of the region and is an important tool in developing
policy within the regions. It takes an integrated and sustainable approach to
economic development and regeneration by tackling business
competitiveness, productivity, the underlying problems of unemployment,
skills shortages, social exclusion, and physical decay. The RES is central to
influencing other policies and strategies in the region. It sets out a clear and
measurable vision for the region and addresses key issues that affect the
regional economy. It is based on strong evidence to support policy and
investment decisions and contains the following elements:

e A vision for the strategic development of the region over 10 years
e The main priorities for development and action to deliver the vision
e Analysis of regional strengths, weaknesses, threats and opportunities

e Information on the region and its economy and the key relevant
Government policies for developing the region.

RDAs will continue to have a role to play in a number of key policy areas,
including business support and skills.
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RDAs have recently taken responsibility for delivering BERR’s Business Link,
practical business advice for small businesses. They will continue to have a role
to play here and will have a key role in coordinating and delivering business
support within the regions. Business support in the regions will reflect the
Government's objectives for simplifying business support. The Business
Support Simplification Programme is a cross-government programme led by
BERR which aims to increase the efficiency, effectiveness and ease of access to
business support and to reduce the number of publicly funded schemes from
3,000 to 100 or less.

The government will be responding to the Leitch Review of Skills and
Employment. As part of their response, Government will be working with the
RDAs and the Learning and Skills Council (LSC) to ensure that there is no overlap
or duplication in skills provision. There is an important role for the RDAs in
working with the LSC to ensure a good flow of information on likely future skills
requirements that meet the needs of business and how these will boost
productivity, sustainable employment and progression®.

In the context of the 2007 Comprehensive Spending Review, all PSAs across
Government have been reviewed, and departments have focused on how they
can better work together to deliver a smaller number of cross-Government
priorities in the forthcoming period. The REP PSA is one of those priorities. The
REP PSA Delivery Agreement®, published alongside the CSR, sets out the
Government’s ambition for regional economic performance, details of how
performance will be measured, and the actions which BERR and the six other
contributing Departments will take to drive progress. In addition to the
implementation of the SNR, these include better alignment of the work of
Central Departments and their agencies with delivery of Regional Economic
Strategies, and specific actions on skills, planning, enterprise, innovation and
climate change. Departments have also committed to further analysis on specific
topics.

PAN-REGIONAL WORKING

RDAs are collectively responsible for spending nearly £2.3 billion in 2007/08.
Their primary role is as strategic drivers of regional economic development in
their region, although the Northern Way is an example of RDAs working together
(see Box 6.3).

89 Chapter 6, SNR
90 http://www.dti.gov.uk/regional/regionaldevelopment/Regional%20Economic%20Public%20Service%20Agreement/page35792.html
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BOX 6.3: THE NORTHERN WAY

The Northern Way is collaboration between the three northern RDAs:
Yorkshire & Humber, North West and North East. It is an example of how
RDAs are working together to work on inter-regional issues. The Northern
Way has a 20-year strategy that is designed to transform the economy of the
North. Three priority areas identified are: transport, innovation and
encouraging the private sector.

BERR is currently working with the Northern Way and the OECD as part of the
OECD’s series of reviews of innovation policy. This is due to report in
mid-2008.

£20 million has been allocated towards transport improvements. A new
approach to transport investment is being developed to produce small but
significant transport improvements.

£8.7 millions will be spent on marketing the North to potential investors and
tourists. An overseas marketing campaign aimed at potential inward
investors is already gaining some interest.

The SNR has reviewed this way of working and considers that a focus on pan-
regional issues is likely to be more efficient and effective, rather than adding to
the layers of decision making, and may be effective in other geographical areas.

Pan-regional working is of wider relevance to some policy areas across the UK,
especially where it is not always appropriate for issues to be decided at the
national level, but does have implications across regional boundaries. However,
where infrastructure is of national importance, central government will continue
to have a role in the planning decisions.

Planning and transport are policy areas that have impacts on different spatial
levels. While some decisions are locally focused and have a local impact (for
example, local planning; local bus services), other decisions have wider regional
and national interests (for example, location of a new airport or power station).

The recent Barker®" and Eddington® Reviews considered how planning and
transport policies (respectively) could better deliver economic growth and
prosperity alongside other goals of sustainable development, particularly in the
face of the challenges of globalisation.

91  http://www.hmtreasury.gov.uk/consultations_and_legislation/barker/consult_barker_index.cfm
92  http://www.dft.gov.uk/about/strategy/eddingtonstudy/
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