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Abstract

This paper explores the sources of agglomeration externalities in enhancing firm
performance, in particular, the pecuniary externality that supports firms’ bottom line.
The fundamental argument on increasing returns leads to the premise that cluster size
has beneficial influence to firm performance. However, recent arguments suggest that
diseconomies may set in and the agglomeration of related sectors in a cluster lead to
congestion that is detrimental to firm performance. The enigmatic pecuniary
externality is under-researched but often discussed. In this research, the role of related
sectors in boosting the member firm’s financial performance is revealed through a
cross-section data of some 17,000 financial services companies in the UK.
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Clustering in the UK Financial Services:
The quest for the enigmatic pecuniary externality

1. Introduction

Cluster size, measured by two established clustength attributes, are found
to work in opposite directions in promoting the \gtb prospects and financial
performance of member firms. My findings suppom tieed for related sectors to
agglomerate in a geographical cluster, despiteatigeiments of rising congestion
costs in earlier models of cluster growth. Thisdgtaddresses three identifiable gaps
in the literature: (a) by providing a more preamseasurement of cluster size; (b) by
employing financial measurement of returns to em@mployed and solvency; and
(c) by demonstrating that agglomeration of relatedtors creates pecuniary benefits,
which can be reflected in the bottom line.

A number of recent studies on how agglomeratiorreslities affect firms’
performance remained inconclusive as they maintyigoon Marshall’'s (1920) scale
economies, with varied performance measures usesl $haver and Flyer, 2000;
Chung and Kalnins, 2001; Folta et al., 2006). Lingtthe study toen bloc
consideration of scale economies does not advdwecddavelopment of agglomeration
theory as it does not promote the understandirgghadr agglomeration externalities at
play. | argue that true cluster size should incledepeting sector, as well as, the
lateral and vertical sectors that play a big pagenerating other external economies.
However, Beaudry and Swann (2001) contend relatdetbss add to congestion and
could attenuate firm growth.

Nonetheless, such studies highlight an importantfiyedamental gap to the
agglomeration theory - in understanding the refelip between agglomeration
effects and the firm’s financial performance.Thsuis on firm’s increased revenue,
profitability or performance as a main outcome lgstering is rather important, see
Parr (2002) and Folta et al. (2006), but has reathimder researched. Other studies
(Pandit, Cook, and Swann, 2001; Beaudry and Sw2001; Pandit and Cook, 2003)
show that UK financial services display agglomematicharacteristics, but only
consider that performance effects captured throfiigh growth (as measured by

employment size).



Empirical evidence of the existence of pecuniariemality’ remains quite
enigmatic (Parr, 2002; Autant-Bernard and Massa@f)5). Cook et al.’s (2007:
1337) study finds that there are rampant interdegecies of financial services
activities within the London financial centre, bdid not investigate the potential
pecuniary externality arising as a result. Foltale{(2006) support the importance of
financial performance to companies in a clustekeasemployees of new ventures in
clusters are more likely to leave or companies witrginal performance are more
likely to close down.

The veracity of beneficial agglomeration effectamsimportant question, not
lest because many governments and development iageace expending vast
resources supporting the development of clusteesMcDonald, Huang, Tsagdis, and
Tusleman (2007). More particularly, within financsgrvices, clusters are an obvious
description of key global financial districts (Red®81, Sassen, 1991); and as Gieve
(2007) notes, the Bank of England sees much of anisdsuccess in financial
services as a result of clustering. The case wisBifinancial agglomerations is ideal
as development of financial clusters in variousiaeg were characteristics of
historical events, such as building societies & Yorkshire region or banking in the
City of London. Financial agglomerations existsriany regions of the UK, such as a
strong asset management cluster in Edinburgh (8outScotland) and regional
financial centres in Leeds (Yorkshire), ManchegMorth West) and Bristol (South
West). Moreover, with global financial servicestingions bearing huge profits in
London, it would be interesting to gauge finangaiformance of these geographical
clusters, assuming that data would be commercaihyjiable.

The fundamental premise is that the size of aggtatitm must have a
beneficial influence to firm performance. To addrdbese concerns, this paper
examines over 17,000 UK financial services comparaeross eight sectors and
thirteen regions in the UK. The discussion will geed in section two with a review
of agglomeration externalities and the range of idogb work so far. Section three

! Tibor de Scitovsky (1954) highlighted that tectomital externalities (knowledge spillovers that
result from non-market interactions) and pecunixiernalities are two main agglomeration forces in
the new economic geography. Pecuniary Externditsaid to exist if the profits of a firm depend not
only on its own activity but also on the activitiesother firms in upstream and lateral sectors ltae
the effect of lowering the market price of inputBue to the indirect interactions of related sextor
Antonelli (2008) argued that member firms are albte to exploit pecuniary externalities to innovate
on new products due to market knowledge of prodadictors available to them at prices below their
marginal productivity.



details the model and method. The discussion pteske data and results in section

four, which then followed by conclusions.

2.1 Review of Empirical Literature

Shaver and Flyer’s (2000) study on a broad arrapdistries’ investments in
the US looks at localisation economies, but poiritthose agglomeration economies
have the potential to enhance firm performanceyUse firm survival (after 8 years)
as a performance measure, while the cluster simeemsured by plant counts of the
industry. Chung and Kalnins (2001) also describedMall’s localisation economies
of the Texan lodging sector, to which they findttsanilar traits or similar firms
result in localized benefits, such as heightenednashel, that improves firm
performance. Likewise, Folta et al. (2006) combiteessnumber of firms in 12 related
biotechnology sectors in their quest for the relathip between cluster size and firm
performance, measured through rates of patentitign@es partnering and private
equity partnering in the biotechnology industrid$hese studies investigated the
cluster size mainly through the lens of localisatezonomies, whilst hugely ignoring
other agglomeration economies.

Beaudry and Swann (2001) examine an array of UKistries and find that
firm growth is positively related to the total emmpment of the same sector in the
cluster. At the same time, firm growth is attenddig the total employment of related
sectors (through SIC codes at the broad 1 digl)evhey interpret the latter as
indication of congestion and competition in the @ypmarket. The result does not
support the need for related firms to cluster. €kelusion of small and young firms
from this study inhibited inferences on how smalink benefit from larger clusters,
while the mix of industries made it difficult toadtify how service industries benefit
from cluster membership.

Parr (2002) distinguishes internally-based agglat@m economies and
external agglomeration economies. While it may gumessible for firms in an
agglomeration to benefit from more than one intkydzased dimensions (scale,
scope or complexity), many cluster studies focuexternal economies in scale and
scope, or externalities. Firms are motivated taiemear one another because of
external agglomeration economies, which Arthur 3%efines, as the net benefits of
being in a location together with other firms irasig with the number of firms in
the location. Parr (2002: 724-725) points out tihat net benefits of all the external



agglomeration economies should be measured, asrtaincexternality facing a
company may have a gross positive effect while legroinay have a gross negative
contribution.

Although there are suggestions on the use of fiahnteasures in addressing
firm performance in clusters, see Folta et al. @Ghd Shaver and Flyer (2000), few
studies have examined this (with exception to Nagh2003). More importantly, the
literature reveals that empirical studies so farehfailed to quantify the determinants
at play in terms of pecuniary externalities that @enefit firm economically when
firms agglomerate, see Parr (2002) and Autant-Bdraad Massard (2005).

Empirical findings of agglomeration effects carry mixed message in
disproportionate benefits. Baptista and Swann (1288tion against congestion in
established clusters; and Shaver and Flyer (20@®) shat for the US biotechnology
sector, returns to clustering are not homogenadislyibuted across firms, benefiting
only younger firms with weaknesses in technologymban capital, suppliers and
distributors. Folta et al (2006) further point db&t marginal benefits decrease with
cluster size and McDonald et al. (2007) show tlhadters may not promote growth or
performance across a variety of UK industries.

While previous studies focus on how localisatiofeet firm performance, it
is only the works of Swann et al. that look at isitlial clusters with reference to its
competing sector and related sectors. This modelbean established in numerous
industries like high tech, computer, biotechnologyedia and financial services
industries (e.g. Baptista and Swann, 1999; BeauWdopk, Pandit, and Swann, 1998,
Cook et al, 2001; Pandit et al, 2001). Howevesytfailed to relate to agglomeration
externalities, with the simplistic suggestions thatated sectors only add to
congestion effects. Most importantly, the use péficial measures has been limited.

This paper generally follows Porter’s (1990) teratagy of industrial clusters,
which are “critical masses of competing sector egldted sectors in a geographical
region that competes and collaborate, but wherdeage of improved performance
can be demonstrated”. The next two sub-sectionsdefine the externalities arising
from groups of competing and related sectors inuater, while section 2.4 will

introduce the choice of financial performance measu



2.2 Larger Agglomeration due to More Competing Firns

The agglomeration of similar firms creates locdi®a economies. The
sources according to Marshall (1920) are sevesbur market pooling, creation of
specialised suppliers, and the emergence of teobiwal knowledge spillovers.
Weber (1929), Hoover (1937), and Rosenthal andn§&rg2005) suggest using the
specific sector size (e.g., employment or outpstluaeful measure of localisation
economies. Henderson (2001) suggests using the obytants in a specific sector.
Shaver and Flyer (2000) use plant counts and dd8pstates as boundaries for such
economies, but they recognise that employment, misienore difficult to obtain, is a
better measure.

Parr (2000) terms this as an external economy a@ts&xternal economy of
scale is possible in an agglomeration as firmshearefit from the pool of resources
(e.g. technology, human capital, suppliers andidigiors) found in a cluster. This
would be more likely if more competing firms co-&te, also drawing more
opportunities to collaborate to the extent of gh@targe contracts if one is unable to
cope (Saxenian, 1994). Krugman (1991) also argae ttle pooling of specialised
labour and suppliers, due to the large numberroflai firms, can increase a firm’s
returns. Labour market pooling benefits both waskand firms on the supply side
since a large labour pool helps individual firmgeovith the uncertainty related to
individual firm business cycle. An instance wothé agglomeration effects observed
in London Financial Centre, where there are a largeber of contract workers, who
are very mobile (Kuah, 2008). As a strong localisedtor can support a greater
number of specialised suppliers of specific inpatsl services, economies of scale
and scope can be established by the suppliersiand thereby lowering supplies
costs and increasing its variety.

Many studies (Baptista and Swann, 1999; BeauddySamann, 2001; Cooé
al., 2001; Panditet al., 2001; Swannet al., 1998; Swann and Prevezer, 1996)
demonstrates that the agglomeration (or clustegngth) of own sector is an
exogenous factor positively influencing the sizeimfumbents. The aggregate of
employment in one’s own sector is a favourable measf localisation economies, as
knowledge spillovers and externalities that areerdhfficult to measure occur at the
employee level and between skilled workers in aglageration. Employment size is
particular important for financial services as astput is based upon specialised

labour, knowledge and new knowledge acquisitioreréfore, it is hypothesized that



the agglomeration of similar firms in an industiyster is an exogenous force with a
significant and positive influence on incumbentswth performance.

In contrast, Baum and Mezias (1992) find that memmypetitors with similar
traits in the Manhattan hotel industry are gre#itezats to each other, to the point of
affecting their survival. As the cluster grows, réhavill be greater competition for
workers, for land, and for utility services, leaglito shortages and increase costs
(Folta et al., 2006: 223). Having many similar f&frm an agglomeration creates
congestion costs on the demand side, resultingareased competition in the output
markets, which can attenuate company performanoeinérease in the number of
competitors in one’s own sector at a location meguce per-firm sales, prices, per-
firm profits and per-firm growth (Coo& al., 2001; Pandigt al., 2001). Competition
IS seen as an exogenous force affecting firm pedoce (Tallmaret al., 2004).
Therefore, it is hypothesized that the agglomenatb similar firms in an industry
cluster is an exogenous force with a significargati#e influence on incumbents’

financial performance.

2.3 Larger Agglomeration due to More Related Firms

Although more firms in an agglomeration may leadcémgestion, there are
reported benefits of having competitive supportargl related sectors in a cluster
(Porter, 1990). Urbanisation externalities, as falnby Jacobs (1969, 1984), arise
from the diversity of industries in a city or regiand would be associated with the
benefits that arise irrespective of the firm’s @tyi Thriving industries at a location
draw a more diverse labour pool and brings abotieb@éfrastructure and all the
benefits associated with the formation of citiearrR2000) terms this an external
economy of scope brought about by diversity of stdas in urban concentration,
which propagates as firms may also benefit fronmdpeiose to a supporting industry
that supports completely different industries. Rlsal and Strange (2005) suggest
that urbanisation economies may be measured hptlleemployment in a city.

More closely related to the agglomeration of relasectors is the external
economy of complexity (Parr, 2000) arising whenesalrelated vertical and lateral
sectors benefit from the presence of each otherekample, the nature of insurance
and reinsurance processes involves a chain ofdnsarfirms and private equity
holders in the London financial centre to spreagl tisk acquired of a profitable

venture, and therefore may bring net pecuniary fitsn® all involved. Banks and



financial leasing companies also often transfer gell) their acquired loans as
financial assets. Furthermore, within proximity,stcsavings would arise from

communication flows to reduce input-output problenkecuniary externality is said

to exist if the profits of a company depend notyar its own activity but also on the
activities of other companies in vertical and lateectors found in a cluster. There
are known interdependencies of financial serviotiwities within the London cluster

(Cook et al., 2007), with profuse lateral relatioips in the banking sector and the
insurance sector, while fund management and invedtrinanking maintain vertical

relations to the commercial banks.

A positive pecuniary externality would arise in bgerations when the
economic benefits outweigh the cost of clustergugh as the increased congestion
and transportation costs. Parr (2002: 724-725)sass valid point in that the net
benefits of all the external agglomeration econansigould be measured, as a certain
externality facing a company may have a gross ipeséffect while another may have
a gross negative contribution. Krugman’'s (1991b5)48efinition of pecuniary
externalities somewhat focus on general extermat@uies rather than those specific
to an sector, where he associates those pecuntannalities with either the demand
or supply linkages. Another source of pecuniaryeexdlity lies in the transfer and
cross-fertilisation of skilled labour between retatiinancial sectors such as between
banks and asset management companies. For examplepmpany’s investment on
staff training may eventually benefit another fiomthe London financial centre, as
the labour pool is reportedly ‘very fluid’ (Taylet al, 2004).

As trade in the financial services is regardediagisible’, an input-output
analysis may not reveal the benefit of such pecyreaternality. The composition of
related financial services sectors in an urban aregtes pecuniary externalities, more
pronounced in a cluster containing critical massfelated financial sectors such as
in a large financial centre. Such economies wilstvenger in a cluster the more firms
are inter-related through their business-to-businkiskages (Chakravorty, 2003,
Tallman et al., 2004) or in their sharing of théueachain (Porter, 1985; 1990).

However, the cluster strength in related sectoreasured by the level of
employment is an exogenous force attenuating thedilifetime growth (Pandit et al.,
2001). Similar studies argue that such brings ingestion costs and may attenuate
firm growth. Frank (2003) contends that poaching beeater practical weight than

the Marshallian labour pooling mechanism, while K§a008) notes that there are a



large number of mobile contract workers in the Lamdinancial sector, and so may
deter firm growth performance the greater the cefige. The availability of the

labour pool in a cluster concerns with what a fiexperiences whilst being in the
cluster, and is thus an exogenous influence tofithe It is hypothesized that the
agglomeration of related firms in an industry obusis an exogenous force with a
significant and negative influence on incumbentsvwgh performance.

Chung and Kalnins (2001) then find that dissimifams gained most in
performance due to heightened demand. BarnettCamcbll (1987) also note that
proximity of neighbouring firms can be beneficialr fa firm’s survival when such
neighbours are different and have inter-linked destsa This is likened to having
related firms in a cluster that not only suppord @novide services to each other but
also have intertwined demand. Employment is a gawduoktitute for the pecuniary
externality as skilled labour and knowledge trantdkes place amongst the workers.

Such pecuniary externalities may arise as the eeldabour pool (with
transferable skills) move easily across firms ia ttuster, hence new entrants and
related firms will compete for the same sourceadour. Frank (2003) cites that one
of the reasons human capital specificity is impartar companies’ location decisions
is because knowledge embodied in workers, and tbachping workers, in
concentrated areas is a way for companies to these productivity. Seemingly,
having dissimilar firms and diversity in a clusteay be beneficial to incumbents’
performance. Therefore it is hypothesized thaatglomeration of related firms in an
industry cluster is an exogenous force with a $icgmt and positive influence on

incumbents’ financial performance.

2.4  Measures of Performance

There have been many measurements for definingrgpaaoy’s performance.
Folta et al (2006: 225) argue that traditional mees of performance, such as
financial revenues are not meaningful to industwéhl lengthy product development.
However, they also point out to the importance ofaricial performance to
incumbents in a cluster. Variables like return-apital-employed, return-on-equity,
firm growth and firm size are common performanceasueements (Bris, Koskinen
and Pons, 2004; Chittenden, Hall and Hutchinso®619ordan, Lowe and Taylor,
1998; Ozcan, 2001 and Hall et al., 2004). Thereftrean be argued that similar



performance variables could be applied for the eowtric models involving
companies of different origins.

Nachum’s (2003) research on the London financialtreemeasures banks’
performance solely on the merit of the return gfigd employed (ROCE) as ‘it is the
most commonly used performance indicator in finahservices’. ROCE is chosen as
a firm performance indicator for the modelling wpitkis defined as profit before tax
as a proportion of long-term debt and shareholdgite The ROCE measures the
rate of return on stakeholders’ investment and kdrethe return made on an
investment is better than alternatives availablethrer firms. It is a major and most
common measure of profitability to determine wheth®) the return earned is
comparable to that earned by other similar findnaistitutions; 2) the assets of the
financial institutions are utilised efficiently.

The capital adequacy (or solvency) is the standaedl by most governments
to identify troubled financial institutions (Ahn @rCha, 2004). The Central Bank of
Ireland states that credit institutions’ approaghthte maintenance of sufficient funds
must be set out using the solvency or capital ageguatio as a gauge (Central Bank
of Ireland, 2000). The solvency ratio (SOLV) is idefl as shareholder equity
(capital) as a proportion of total assets (cresfiosure). It reflects the gearing and
capital adequacy of the financial institution. Boéit al. (2006) argue that ‘acquiring
capital on a timely basis’ is a key indication oE@mpany’s value in a cluster. The
ability and rate which firms can obtain private ggto maintain its financial stability
is therefore important. This performance measurémeates to an important aspect,
as Folta et al (2006) consider, which is the impactluster size on a company’s
ability to survive and attract capital. SOLV is pesific kind of gearing ratio: it
indicates how much of deterioration in assets aarbdrne by the bank or financial
institution. It serves as a quick check to deteemivhether a bank is under-
capitalised. The higher the ratio, the less rigkgeneral creditors

The overall financial performance of a company #hdae understood by the
inherent risks and potential returns to the stakdgrs. A lowered risk increases an
institution’s ability to attract and retain depssénd other funds, ultimately affecting
its business profitability. Profits (or returns)eathe lifeblood of all commercial
enterprises, including financial institutions. i# the profitability potential of a
company that attracts and retains capital. Thedwasen ratios reflect both risks and

returns. These performance measures allow potestalieholders to understand the



level of success or profitability to expect, witlemsonable amount of risk, from their
investments. Bris et al. (2004) finds that ‘firms a tradeable sector show higher
leverage and lower profitability and growth proceglian economic crisis’ and
therefore it can be implied that if firms perfornelvand are profitable, they would
maintain a lower but sustainable level of leveragee choice of these two ratios is
far superior, say by choosing two profitabilityicst in demonstrating the rigour of
the research hypothesis. While a high ROCE reptesbatter profitability and
performance of a company, a high SOLV only indisateore shareholder funds and
lesser risks to creditors in the firms. The latlees not necessarily equate to better
economic performance, but perhaps could lead tovatiea balanced view of risk

and returns.

3. Data and Method

3.1 Data

Data on 17,535 UK private and public companies flmehbetween 1900 and
2001 that classifies financial services as theimary activity under the Standard
Industry Classification (SIC 1992) has been usé&dME was the main source of data
for identifying the company’s attributes, such &sfinancial performance, location,
foundation date and size. FAME captures all UKstgged companies including
those yet to file their first set of accounts. Margortantly, this commercial database
contains rich sources of financial and employmexta sheeded for our models.

Several researchers have defined clusters accortdingtate boundaries
(Shaver and Flyer, 2000), whilst others have lookédVietropolitian areas (e.g.
Oakey, 1985) or counties (Pandit et al., 2001; Ceblal., 2001) to explicitly link
firms to the economic activities of their regioSsmilar to other UK studies (Baptista
and Swann, 1999; Beaudry and Swann, 2001; Cook,e20®1; Pandit et al., 2001,
Swann et al., 1998; Swann and Prevezer, 1996)ldtee was classified according to
each widely-defined UK geographical regions sucBasth East or Wales using their
registered business postcodes. Each region consawveral metropolitan areas or
cities but is under the charge of a regional govenmt. Thirteen UK regions conform
to the boundaries set by the Office of NationakiStias (the “ONS”). Other sources
of UK information for computing other independentalependent variables are from
Regional Trends 2001 (ONS, 2001) and Business &gt the UK (DTI, 2001).



However, the database has a problem with missingaomplete data with
respect to employment. Although financial statetsetated 2001 were available, a
number of observations was last dated 2000 or 29%@ne of research. Only 7,473
companies (42.3%) provide employment figures fer ybars between 1998 to 2001.
In order to optimise the amount of employment dtita,average firm size (of the last
five years upon availability) is calculated. Thegegpated employment figures in
financial services per region were compared agaihst ONS (2001) and the
magnitudes were found to be similar.

By using a cross-sectional frame of companies naricial services, we are
also better able to understand this important setttmugh a larger number of
observations of both large and smaller financiaVises firms. The use of average
employment of firms would counter for the effectsboisiness cycles on firm size,
while the cross section analysis would cater focnm@conomic fluctuations which

affect all business segments to the same degree.

3.2 Dependent variables

We model three measures of performance: firm sreéyrn on capital
employed (ROCE) and solvency (SOLV). Firm size sedi as a first measure of
performance, very similar to previous studies (Bagtand Swann, 1999; Beaudry
and Swann, 2001; Cook et al., 2001; Pandit e28D1; Swann et al., 1998; Swann
and Prevezer, 1996), to test the agglomeratiorctsffen firm size. The return on
capital employed ratio is chosen as another fierfgpmance indicator similar to
Nachum (2003), while the solvency ratio is the dtad used by most governments to
identify troubled financial institutions (Ahn andh&, 2004). The FAME database
provides good sources of data to estimate ther latte aspects of performance. The
measures allow potential stakeholders to understdred level of success or
profitability to expect, with a reasonable amourit rsk to expect from their
investments. The database contains 7473 (42.3%&naisons on firm size, 13,759
(78.5%) observations on firms’ return on capitalpésged and 17,081 (97.4%)

observations on firms’ solvency ratio.

3.3 Model specification
Within the literature, equation 1 is an establisheéans of measuring

agglomeration effects, see Baptista and Swann, ;1B88udry and Swann, 2001;



Cook et al., 2001; Pandit et al., 2001; Swann .et1898; Swann and Prevezer, 1996.
The quest for a simplified and macro model to itigase regional financial
agglomerations suggests that a cross-sectionaysasahvolving a large ‘population’
of available records covering the UK will be betigasin exploring a single cluster, say
by using input-output analysis, or a longitudinaddelling concentrating on a fewer
firms or selected agglomerations. The model is @pyate because the net benefits of
all the external agglomeration economies can besured, as a certain externality
facing a company may have a gross positive effédglevanother may have a gross
negative contribution. The cluster model with iggigbles explained in Table 1 can be

represented as:

Perf nogg =dp+Bp(Agen) +YipIN Sc+YopIn Spc+ +25, &y pINV, +up

Variable Description

Perf nog:c) Performance of firm n from sector | at location or cluster c measured by
' either the natural logarithmic of firm size, ROCE ratio or SOLV ratio
Agen Age of firm measured from date of incorporation to time of observation
Op Regression constant for performance regression
Bpr Coefficient indicating the performance change with age where
c1 -1

Bp=1+2c1dc De + 2i=10; D;

e Dc.represent cluster control variables (1 or 0), one for each of the UK
regions (C=13)

» Djrepresent sector control variables (1 or 0), one for each sub sector

(1= 8)
e dc.andd;is their contribution to performance
Yip Coefficient indicating the effect of one’s own sector on the firm’s
performance
Yo p Coefficient indicating the effect of related sectors on the firm’s
performance
Sic Total employment of the particular sector | at particular cluster ¢
Sic Total employment of related sectors at particular cluster ¢
Vy Represents other control variables namely:

a) Population density: indicating the size of the region in supporting
the economic activity, measured by size of population in cluster

b) Regional GDP per capita: indicating the general economic
activities in the region

c¢) Employment diversity: indicating the regional concentration of
particular sector within the financial services industry, measured
by Herfindahl index

Vp Residual or disturbance term on performance regression

Table 1: Definition of Variables for the Performane Model

3.4  Independent variables
Parr (2002:721) raises the question on the leveldishggregation by
considering whether one should classify a particiddustry as a sum of its sub-

sectors or as specific sectors. Unlike other wégtgaver and Flyer, 2000; Folta et al.,



2006) that classify the cluster size only @nbloc activities to capture the extent of
localisation economy, two main independent variglbdee used to represent the
agglomeration effects from firms of the sectgg)(8nd firms in related sectors;{5

Si, the cluster strength in one’s own sector projeeslisation externalities,
while S, the cluster strength in other related sectoffeats the possible pecuniary
externalities - due to highly related nature ofafinial services activities. These
measures of cluster size (using&d S include only those firms that were active at

the given time.

3.5  Control variables

Parr (2002: 729) points out that agglomerationaai®mic activity at a given
location may simply be due to coincidence or spati@anisation during some
previous industrial earlier era, rather the presesicagglomeration economies. The
development of financial clusters at various regi@ras characteristics of historical
events, say building societies in the Yorkshireiogegor banking in the City of
London. Hence the method is independent of modebaruplanning, generating
enough reasons to investigate whether a greatendial agglomeration at a certain
region produces better pecuniary externalitiesifoumbents. We do not need to
adjust for policy effects as there is only one canvank (the Bank of England) and
the economy is generally unified with a single datpr (the Financial Services
Authority) in the Kingdom. Moreover, the cross-secal analyses could adjust for

economic and policy effects on the financial sector

In the attempt to look at how agglomeration extktiea (through cluster size)
affect the firm performance, we have controlled thoe sectorial and regional fixed
effects through dummy variables. The UK is alsad#id into the 13 regions (See
Table 2) in measuring the effects of stronger apdke&r agglomerations. The official
definition of various regions (ONS, 2001) is usediemarcate the regions, similar to
other studies (e.g. Pandit et al., 2001). The gguucal classification for each
observation (firm) is verified by the postcode wf liegistered address, and coded as

“1” in one of the 13 geographical regions, andifDbther regional dummies.

Industry fixed effect do matter in terms performar(#cGahan and Porter, 1997).

The industry is divided into eight sectors, as saefable 3, to control for differences



in activity type used in the estimation model aggasted by Rosenthal and Strange

(2005).

Highlands, Islands, Aberdeenshire, WALES [Clwyd, Dyfed, Gwynedd, Powys,
NSCOT Angus, Dundee, Argyll & Bute, Perth, S Gwent, Mid, South & West Glamorgan

Kinross & Stirling EMID [Perbyshire, Nottinghamshire, Lincolnshire,
SSCOT Borders, Fife & Clackmannanshire, Leicestershire, Northamptonshire, Rutland

Lothian, Renfrewshire, Ayrshire, Falkirk, _ _

Dunbartonshire, Lanarkshire, Dumfries/ WMID [Stoke-on-Trent, Telford, Wrekin, Shropshire,

Galloway, Glasgow, Edinburgh, Staffordshire, Warwickshire, West Midlands,

Helensburgh & Lomond Worcestershire.

Coleraine, Derry, Ballymena, Strabane, EAST [Luton, Peterborough, Southend-on-Sea,

NIRE Omagh, Ulster, Belfast, Newry, Craigavon, Thurrock, Bedfordshire, Cambridgeshire,
Dungannon, Eniskillen Essex, Hertfordshire, Norfolk & Suffolk
- SWEST Bath, Bristol, Bournemouth, Poole, Swindon,

NWEST (B:Ir?:gﬁ#;n,GDrZQ;\;ern'\,ASLacchkgsciglr, Warrington, Torbay, Cornwall & Isles of Scilly, Devon,

Cumbria ’Lancashire & Merse ’side Dorset, Gloucestershire, Somerset &
NEAST Clevelan’d Darlington Hartlep)(/)ol Redcar Wiltshire

Middlesbrc’mgh, Stock’ton—on—Tees’, Tees ’ SEAST goathamﬁthonéwhquorl, ll\/hlt?\r;vl_(eﬁ/tnes

Valley, Durham, Northumberland & ortsmoutn, keading, Isle ot Wignt,

Tyne/Wear Wl\c;\llqngham, Bucklnghhamshlre, Be][ksglrﬁ,
YORKH Humberside, N,S & W Yorkshire, Kingston, gurreSussex, Hampshire, Kent, Oxfordshire,

N & NE Lincolnshire, Leeds, Bradford, I Y JOuter Lond

Sheffield, Hull, Halifax LON |innerand Outer London

Table 2: Definition of Regions in the UK
The firms in the sample was classified accordingh&r primary activity on

the basis of (a) classifications found in the &tare on UK financial services (Buckle
and Thompson, 1998); and (b) company SIC codekeataur-digit level shown in
Table 2. The level of disaggregation into sectas guggested by Buckle and
Thomson, 1998) is important as the clearer breakdmay enable the identification
of the relevant agglomeration externality (Parr02@21). However, it is also
important not to over-disaggregate unless the stadspecific to one sector. This
study follows works of Pandit et al (2001) in adogteight sectors for the industry.
Each observation (firm) is coded “1” or “0” based their primary sector as reported
in FAME.

McKillop and Hutchinson (1990) note that the leséleconomic activity in a
given region is the main factor influencing theesiaf its financial sector. In
congruence, the level of financial GDP reflectsgpecific regional economic activity
in this industry and is used as a control variablee specific industry structure at the
region plays an important role in the performantérms (Porter, 1990; McGahan
and Porter, 1997), and the industry concentratibrin@ncial services is used to
control that aspect. Beaudry and Swann (2001) thett the regional population
density has a significant influence on firm growkence, control variables would
include the regional population density, the reglddDP and the concentration index
of financial industry in the thirteen regions in t#d 1.



BSBANK |6510 - Monetary Intermediation

6511 - Central Banking

6512 - Other Monetary Intermediation including Banks and Building
Societies

CREDIT 6520 - Other financial Intermediation

6521 - Financial Leasing

6522 - Other Credit Granting including Finance Houses, Factoring
and Mortgage Finance Com.

TRUST 6523 - Activities of investment trust, unit trust, property trust, bank
holding company, venture and development capital
companies.

6602 - Pension Funding

LIFE 6601 - Life Insurance

NLIFE 6603 - Non Life Insurance

FINAUX 6700 - Activities Auxiliary to Financial Intermediation

6710 - Activities Auxiliary to Financial Intermediation except
Insurance and Pension Funding

6713 - Activities Auxiliary to Financial Intermediation not classified
elsewhere

INSAUX 6720 - Activities Auxiliary to Insurance and Pension Funding

MARKET |6711 - Administration of Financial Markets
6712 - Security Broking and Fund Management

Table 3: Definition of Sectors in Financial Service
The firm age is used as a control variable on #sdxthat as the firm becomes

older, it is more able to attract and accumulatedéu Also as a firm gets older, it

should theoretically be larger in size. Age is etated with firm performance because
of the selection on efficiency (Jovanovic, 198Zhis is used in all the models.

Other than size, industry structure and economiiviges variables, the study does
not include firm status dummy variables like whetités a subsidiary or headquarter
operations. There are reasons for this: (a) popglat substantial database on firm
attributes through company reports was infeasifiig;a simple dummy variable to

account for potential bias would not seem to addevéo the fundamental premise

that the cluster size has influence on firm perfamoe.

3.6 Data Analyses

Two stages of analysis were carried out on the 3b/.inancial services
companies in the UK for the analysis on firm periance: Growth, ROCE and
SOLV. The first stage analysis involved poolingalhilable observations in each of
the three models. Cook’s statistics were initialiged to indicate any influential
observation that might generally affect each model.test the robustness of the
models, 1%, 5% and 10% observations were randoenyoved to examine the

significance of the estimators. This was also edraut in the second stage analyses.



The second stage analyses involved dividing thepkaaccording to the eight
sectorial levels as specified in Table 3. This addges the issue raised by Rosenthal
and Strange (2005) that one ought to estimate agggtation economies separately for
different sectors. The sector-specific model weNeal the agglomeration effects and

their significance to clustered-industry performantthe UK.

3.7 Limitations

Longitudinal data on employment is difficult to abt and adopting a time-
series study would limit the sample under invesibga Significant events such as
shocks and mergers in the history of financialiinsbns were not really captured
through this simple model, and only data on sung\virms were analysed. We could
have, but did not, include the supporting industre this study as it would be
impossible to include relevant supporting industriie an extensive study on all the
financial services sectors. The existing model m&surandom assignments of firms
to location, as the fundamental premise is that sime of agglomeration has
ultimately some beneficial influence to firm perftance, rather than why some firms
choose to locate in certain agglomeration.

Beaudry and Swann (2001) also highlighted two paknissues of
endogeneity. The first is the overestimate of oetta employment by including the
employment of the firm in the aggregate. $hey demonstrated that by doing so, the
model introduces a small bias to the order of rtHis case, n is large). The second
issue of endogeneity arises if the dependent Meriabincluded in the independent
variable § which means that the disturbance teuncannot be independent of the
own sector employment aggregatg. Shis is a potential simultaneity bias from
applying OLS to the model. However, they demomstrahat such biases are again
negligible.

It is not definitive that unequal variance or hessedasticity exists over the
range of the dependent(s) using residual plotspagh it can be suspected for one of
the three performance model (ROCE). There is atsondication of non-linearity
between the outcome and the predictor for the threeels. We used White’s (1980)
corrections and attempted a non-linear transforqugge function of the predicted
value) but omitted the procedures as results dicsigmificantly improve and limited

the sample under investigation. Beaudry and Swaf01() also attempted to model



the problem of unequal variance in firm size byuassg that the variance is
proportional to the square of age but claimed thaye only ‘touch the tip of the
iceberg’. The initial analysis using a correlatioratrix showed that collinearity
between variables is not an issue, except for revarpetric data of population density
and financial GDP that has a value higher than Di# Pearson correlation did not
indicate any issues between parametric variables. mModels were tested using the
RESET test, where multicollinearity was not peredivo be a problem with VIF
values less than 2.5

4. Results and Discussion

4.1 Firm Size

The sector-specific result of the model is showTable 4. The coefficients
are mostly significant at the 1% level. Cook’s istats confirm that only 11
observations (out of 7,473 observations) have @ss8taequal or value greater than
0.004, with only one influential case at 0.03. Thgression constants indicate that
BSBANK and MARKET companies start at a much largze compared to other
sectors. The coefficients on Age indicate that BSIBA(2.7%), CREDIT (3.6%),
LIFE (2.2%), and MARKET (3.0%) grew much fasterrihather financial services
sectors in the UK, such as TRUST (0.6%), NLIFE ¥4)5INSAUX (1.8%) and
FINAUX (2.0%). The coefficient on Ln (§, being positive and significant, points to
the effects of localisation economies in promoting lifetime growth of firms in the
sample. Consistent with earlier published studies,agglomeration of related sectors
attenuates the growth of firms.

INSERT TABLE 4 ABOUT HERE

Table 5 reveals the outcome on the test of robastnghere random
observations are omitted at the 1%, 5%, 10% leweiy significant results being
depicted. It becomes clear that a firm which logatea cluster that is strong in its
own sector has a tendency to grow faster thanna tiirat is not surrounded by its
peers. Conversely, a rise in employment in reldbeancial services sectors has a

negative effect on firm size.



Firm Size Positive Effect & Negative Effect &
Highly Significant | Highly Significant

_ Cluster Strength Variable: BSBANK , CREDIT
Employment in OWN LIFE, NLIFE

d financial services sector in region FINAUX , MARKET TRUST, INSAUX

8 Cluster Strength Variable:

S Employment in OTHER TRUST, INSAUX BSBANK , CREDIT
financial services sectors in region LIFE, MARKET
Control Variable:

Regional specialisation in financial None None
=| services activities (or industry conc)
d Control Variable: BSBANK
Q| Regional GDP in financial services INSAUX LIFE
O NLIFE
=| Control Variable:

Regional population density BSBANK , INSAUX MARKET

F Change significant for BSBANK, NLIFE, FINAUX and MARKET

Table 5 Effects of Cluster Strengths on Lifetime Gowth
In this analysis, what stands out are the TRUST IANIAUX companies,

which perhaps shed light on the nature of theswieas ‘non-conformists’. In the
UK, trust and pension fund firms (TRUST) are sefarpmany diverse purposes: for
investments, savings and protecting particular task® companies and societies.
There are over 3,400 such firms in the sample 473 .firms - mostly small and
newly formed entities. Growth in such institutiossexhibited by formation of new
trust funds when they are substantially successfstead of growing the firm size in
most cases. Supporting and auxiliary activitiesinsurance and pension funds
(INSAUX) is another sector that displays a negaéffect when competing firms are
clustered together. Here, it is apparent that theeefewer than 180 such firms in the
entire UK and they are notably scattered countrgwigioth INSAUX and TRUST
benefit from the activities of other financial siees sectors around them. The large
number of TRUST firms would affect the model if &tle sectors were estimated
together.

4.2 Returns on Capital Employed

The sector-specific results of the model are shmwiable 6. Cook’s statistics
confirm that 31 cases (out of 13,757 observatidias)e a statistic equal or value
greater than 0.004, with only one influential cas@.01 However, the lesser number

of significant results in this model initially inchte that the agglomeration effects play



a lesser role. The very low R2 in each case indgcHiat agglomeration effects in the
model account for a very small amount of variapilit the ROCE. However, some
sectors do display significant results. Althougle gecond model is generally less
significant, the results on the ROCE regressionvary interesting as they oppose
findings from the first model, where firms are fouto perform better financially
whilst agglomerating with related sectors and agg@ting with one’s own sector
may attenuate its financial performance.
INSERT TABLE 6 ABOUT HERE

From the test of robustnesss (See Table 7), itrhescclearer that CREDIT
and LIFE sectors perform less well in terms ofitheiurns on capital employed when
clustered around competing firms, and they beifefh better returns if the regional
cluster is strong in related sectors. The coefiicief Age, being negative and
significant for TRUST, LIFE and NLIFE, implies th#ie age of a firm affects the
returns on capital employed in a weak, negativesigrificant way. This could point
to older firms being less profitable. The othertcolhvariables also play a lesser and

insignificant role in this performance model.

Returns on Capital Employed Positive Effect & Negative Effect &
HighlySignificant | Highly Significant

Cluster Strength Variable:
Employment in OWN CREDIT, LIFE
financial services sector in region
Cluster Strength Variable:

Employment in OTHER CREDIT, LIFE
financial services sectors in region

Control Variable:
Regional specialisation in financial LIFE BSBANK, TRUST
services activities (or industry conc
Control Variable:

Regional GDP in financial services LIFE

MODEL |

MODEL I

Control Variable:
Regional population density LIFE

F Change significant for TRUST, LIFE

Table 7 Effects of Cluster Strengths on ROCE Perfanance

4.3  Solvency
The sector-specific result of the model is showiTable 8. Notably, the third
model is more significant in almost all the sectdise R, in each case, is higher than



the second model with more predictors having nan-aalues. Cook’s statistics
reveal that only one case (out of 17,078 obsema}ibas a statistic of 0.004, showing

that there is no influential case that would aftbet coefficients of the regression.

INSERT TABLE 8 ABOUT HERE

The effects from external economies are not cle#nefirst stage of analysis
but there is an indication that specific sectorshsas BSBANK, TRUST, LIFE,
MARKET companies benefit from clustering with otheslated firms to enhance
incumbent’s solvency, meaning the percentage akesloéder equity to total assets is
increased. On the other hand, the negative andfisat coefficient for Ln () in
BSBANK, TRUST, LIFE, MARKET suggests that co-locggi with firms of own
sector results in inhibition of one’s solvency.offrthe test of robustness (See Table
9), it becomes clear that BSBANK, TRUST and MARKEéActors benefit most from
being located with related financial services firms

Solvency Positive Effect & Negative Effect &
Highly Significant | Highly Significant
Cluster Strength Variable:
_ Employment in OWN BSBANK, TRUST,
N Financial services sector in region LIFE, MARKET
Ll
8 Cluster Strength Variable:
S Employment in OTHER BSBANK, TRUST, INSAUX
__| Financial services sectors in region MARKET
[jl Control Variable:
0| Regional specialisation in financial CREDIT, TRUST, LIFE
g services activities (or industry conc) FINAUX
Control Variable:
Regional GDP in financial services BSBANK, LIFE TRUST, MARKET
Control Variable:
Regional population density NLIFE, FINAUX INSAUX
F Change significant for BSBANK, CREDIT, TRUST,
LIFE, FINAUX, INSAUX

Table 9 Effects of Cluster Strengths on SOLV Perfanance

The coefficients of Age are mostly positive anchdigant, implying that Age
has a net positive effect on solvency performantes seems reasonable, as when



more profits are retained and more shareholdersfamd invested over the years, the
institutional assets may not need to grow at tmeeseate. Also the control variables
play a more significant role with the F-Change galhe significant. The form of
pecuniary externality arising from related sectdesrly would be beneficial for one’s
financial performance. When these sectors are ddcalose to competing (similar)

firms, localisation economies have a negative irhpadheir solvency.

5. Conclusion

Earlier studies have hugely ignored the interdepeoy of related sectors in
an industry cluster, and treated the clusteringrabloc to consider only Marshall’s
scale economies. A large cluster, consisting otdsipeting sector and its closely
related sectors, provides different sources andstygd agglomeration externalities.
This paper reinforces the premise that cluster $ias beneficial influence on
performance, and finds that the clustering of dipselated sectors improves the
firm’s bottom line.

By using the established cluster model, | confilmattthe agglomeration of
competing firms promoted the growth prospects ofimbents and the agglomeration
of related sectors attenuated firm growth in sixha eight sectors. In extending the
model to consider financial performance, | findttlhen firms are in a strong
competing cluster, a negative effect on their pmaérfinancial returns may be
experienced. CREDIT and LIFE companies demonsthateif they are located in a
strong cluster in their own sector, they performslevell in terms of returns on the
capital employed. BSBANK, TRUST and MARKET companibave a lowered
solvency as a result of locating in a strong clustetheir own sector. The results
suggest greater competition amongst similar firma concentrated cluster results in
profit distribution and equity distribution (on tldemand side from shareholders and
customers).

Conversely, clustering with related sectors couldamce incumbents’ returns
on capital employed and solvency. CREDIT and L&eEpanies would benefit from
better returns on capital employed if they wereated in a cluster that was strong in
related sectors, indicating these sectors demdesstaong inter-dependencies on
related sectors for financial intermediation toetgtace. Also, clustering with related
sectors could enhance a company’s solvency, edigeriaBSBANK, TRUST and

MARKET companies. It suggests that these sectansfiidfrom a lowered asset held



(possibly from sharing physical resources with icaity related firms in the supply
chain) and from increased funds derived on the demside from customers.
Generally, clustering with related sectors shodlldhacompanies to derive synergies
and inter-firm networking for ease of transacticarsd creating greater pecuniary
benefits.

My findings support the need for related sectors afgglomerate in a
geographical cluster, despite the arguments ohgisiongestion costs in earlier
models of cluster growth. This paper reveals béttgghts on the influence of cluster
size to firm performance by relating more closalytlhe sources of agglomeration
benefits, providing a more precise measurementiusiter size, and using financial
performance measures. The novel contribution towkedge is that the two main
cluster strength attributes are found to work ipapte ways in promoting different
aspects of a firm’s performance. The model findérge sample cross-section model
may be lower compared to a longitudinal model fouyson fewer geographical
clusters, but this exploratory work has revealesl ithportant influences of the two
clustering attributes to firm performance. It ial that most financial services
activities in BSBANK, CREDIT, TRUST, LIFE and MARKE sectors benefited
most from being located with related financial sexg sectors. With this knowledge,
policy makers must now concertedly plan for regiaevelopment through achieving
critical mass in selective types of related sedtorgeating pecuniary externalities, as
well as ensuring there is critical mass in specfiector to promote the growth

prospects of firms.
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Firm Size by BSBANK CREDIT TRUST LIFE NLIFE FINAUX INSAUX MARKET

Industry
Coeff Std Coeff Std Coeff Std Coeff Std Coeff Std Coeff Std Coeff Std Coeff Std Err

Variables Err Err Err Err Err Err Err
Constant 952777 1.988 1498 1.045 20177 0243 12847 0331 1335 0295 22377 1164 2056  1.164 7.838°  1.627
Firm Age 0.027"" 0.008 0.036" 0008 0006 0.002 0022 0003 0015  0.002 0020" 0.009 0.018" 0.009 0.0307"  0.009
Ln (Sk) 0.403" 0158 0.358" 0.126 -0.025 0.044 0.195"" 0054 0.1327 0054 0289 0.139 0.000 0.139 0419  0.127
Ln (S -0.860" 0275 -0.163  0.115 0068  0.046 -0.088" 0042 -0.002 0.057 -0.138 0.156 0.114 0.156 -0.691""  0.194
Adjusted R? 8.5% 14.3% 0.4% 6.0% 5.2% 8.6% 3.6% 8.0%
RSS 1364.2 585.9 11001.2 3097.1 34445 340.1 493.7 701.3
Sig F 0.000™ 0.000™" 0.002™ 0.000™" 0.000™ 0.014™ 0.095" 0.000™"
N 246 184 3464 1363 1622 121 176 297

**x% Significant at p <0.01; *** Significant at p <0.05; **Significant at p<0.10; *Significant at ps2D

Table 4: Cluster Performance by Industry — Firm Siz



ROCE by BSBANK CREDIT TRUST LIFE NLIFE FINAUX INSAUX MARKET

Industry
Coeff Std Coeff Std Coeff Std Coeff Std Coeff Std Coeff  Std Err Coeff Std Coeff Std
Variables Err Err Err Err Err Err Err
Constant 128.228" 7756 20.619 39.821 29.717"" 12.047 98.664"" 27.081 64.245" 25136 65948 111.76 128.855 82598 18.434 129.97
Firm Age 0.387 0301 0232 0.348 -0161" 0.084 -0327" 0195 -0.3327 0155 0532 0983 -0.480 0.630 -0.349 0.671
Ln (Si) -0.366 5.441 2910 4.957 -5127 2072 -9.0617 4349 -0977 4823 -3.642 9.005 16786 10.554 -4.223 10.572
Ln (S -9.951 1014 -1.580 4.369 4.4137 2179  2.067 3278 -1.330 5124 -1.931 11596 -1951° 11.089 5204 15.865
Adjusted R? 1.3% 0.1% 0.1% 0.6% 0.2% 0.6% 1.7% 0.1%
RSS 6634424.2 13088119.3 120723331.4 36565096.1 50114973.2 5716572.2 3931857.6 10214241.3
Sigl F 0.130" 0.845 0.025" 0.017" 0.123° 0.798 0.286 0.942
430 733 7486 1857 2420 184 219 428

N

**x% Significant at p <0.01; *** Significant at p <0.05; **Significant at p<0.10; *Significant at p<2ZD

Table 6: Cluster Performance by Industry — ROCE



SOLV by BSBANK CREDIT TRUST LIFE NLIFE FINAUX INSAUX MARKET
Industry
Coeff  Std Err Coeff Std Err Coeff Std Err Coeff Std Err Coeff Std Coeff Std Err Coeff Std Coeff Std

Variables Err Err Err
Constant -1459 23738 27.885 11.638 26.146° 3583 29.989"" 7.166 134797 5709 -5031 24362 61.555"" 23.440 29.209  29.179
Firm Age 0.040 0092 03267 0.101 045277 0025 0.3107 0054 03177 0038 07177 0224 04757 0.185 041077 0.142
Ln (Si) -2.964" 1658  -1.235 1.414  -17677 0620 -1.274 1.147 1585  1.119 1.906 1.905  1.220 2632 -1.797 2311
Ln (S 6.922" 3110 0560 1268 2935 0655 0.805 0.865  -0.535 1.183 1.746 2562  -4.043  3.025 2.39%4 3.545
Adjusted R? 1.1% 1.3% 3.5% 1.5% 2.5% 5.5% 3.3% 2.0%
RSS 840511.5 1598745.8 18258896.9 3688512.8 4223300.6 527261.4 473443.7 678764.9
Sig F 0.144' 0.012™ 0.000™" 0.000™ 0.000™ 0.002™ 0.035™ 0.022™
N 502 871 9514 2190 2989 255 264 493

**x% Significant at p <0.01;

*** Significant at p <0.05; **Significant at p<0.10; *Significant at ps2D

Table 8: Cluster Performance by Industry — SOLV






