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1. Introduction

Probably the most important policy-relevant insigenherated by the recent theoretical
literature in economic geography is that, in a woof low trade costs and mobile capital,
agglomeration economies can tie firms to certadations and thereby generate taxable rents. If
agglomeration forces are sufficiently strong angegpments are aware of them, the race to the
bottom in capital taxation, a typical feature ofodlassical tax competition models, may not
happen. Building on a number of prior theoreticantcibutions, this point was made
prominently by Baldwin and Krugman (2004), who fduhat the government of a jurisdiction
that hosts a cluster of mobile industry will a&glia limit-pricing monopolist, extracting a fiscal
rent from itsde factoimmobile tax base up to the point where it cart josld on to the
agglomeration in the face of a low-tax competidianks to its compelling logic and profound

implications, this argument has had a consideriafgct on policy thinking.

Agglomerations of firms, however, could conceivabbve the exact opposite effect on
local taxation, if, rather than having some of tregglomeration rents taxed away, they instead
were able to exploit their bargaining position e political influence on local government and
obtain favourable treatment. The political-econolitsrature points to such policy capture as
being stronger at the local than at the nationatli€Bardhan and Mookherjee, 2000; Bardhan,
2002; Redoano, 2010). It also suggests that incamieclining firms and industries expend
greater lobbying effort than entrants (Brainard &eddier, 1997; Baldwin and Robert-Nicoud,
2007), and that geographically concentrated indsstare particularly active in seeking to

influence policy (Busch and Reinhardt, 2000).

In this paper we examine whether government pokagts to agglomeration economies
as predicted by these alternative theories. Weyaeahe generosity of a place-based subsidy
scheme, which aims to induce firms to locate jobgdonomically lagging and mostly remote

regions, i.eaway from existing agglomerations. Subsidies can beigho of as negative taxes,

1 Other important theoretical treatments of thisaidteclude Ludema and Wooton (2000), Kind, MideHértarvik
and Schjelderup (2000), Anderson and Forslid (20B8jck and Pfliiger (2006) and Konrad and Koven@g09).
For an overview, see Baldwin, Forslid, Martin, ®isso and Robert-Nicoud (2003, chapters 15 and 16).

2 |In a discussion of the Baldwin-Krugman papBne Economis{29 March 2001) summarised the key point as
follows: “(i)f policymakers accept the benefits afjglomeration, one big argument for tax harmorosafalls
apart”.



and applicants can be categorised by the aggloimeriatensity of the industry they belong3o.
We exploit detailed data on both applications fiangs by firms and subsequent grant offers by
policy authorities. Hence, we can study whethandirthemselves internalise the presence of
industry localisation externalities in the per-jlibsidy they request from the government; that
is, whether firms in more agglomerated industrisguest higher or lower per-job subsidies to
locate in a peripheral region. Then, we examinetidrethe government pays more or less
generous per-job subsidies to plants in more agglated industries, and how the subsidy rate in
such industries varies with geographic distancexisting activity. Finally, we explore how
grant offers vary with the jurisdictional tier oblcy making, with the degree of area-industry
specialisation, and with applicant firm incumbenajlowing us to assess the predictions of

political-economy models.

Using administrative data on a major place-basdidypm Great Britain, we find partial
evidence of firms internalising localisation betgfin their grant applications to government.
Firms in more localised industries request higharjpb subsidies, but we find no evidence that
this increases in locations more remote from thHk bfiindustry employment. While on average
government agencies appear to follow suit in tloffers, we find that decentralised, local
government authorities appear to be structuring tféers so as to favour, and potentially try
and preserve, existing employment in more agglotedreadustries in those areas with a higher
concentration of industry employment. Such behavisweonsistent with models of local policy

capture rather than with government appropriatioagglomeration rents.

Our analysis addresses two identification problemigsch complicate the empirical
examination of the hypothesis that governmentsaiggiomeration rents. The first is two-way
causation. In economic geography models, tax @gpend on the location of the tax base, as in
our hypothesis, but the location of the tax bas® alepends on tax rates. A regression of
location-specific tax rates on location-specificasgres of agglomeration will likely suffer from
simultaneity bias, unless valid instruments arentbéor agglomeration. We partly circumvent
this issue by taking a fiscal variable that is gjpeto firms, and by regressing that variable on a

industry-specific agglomeration measure. In thitirsg reverse causation (whereby the subsidy

3 For a model of agglomeration and taxation thatvesl taxes to be positive or negative, see Haufien&looton
(2010).



paid to an individual firm would impact on the peisting degree of agglomeration of that

firm’s industry) is not a plausible concern.

The second problem arises from the potential foittechvariables: taxes (and subsidies)
depend on tax bases but also on other factors asichvenue needs and voter preferences. A
regression of location-specific tax rates on laraspecific measures of agglomeration can
never be entirely free of the suspicion that soehevant right-hand side variable is missing. This
is of particular concern since, in the data, “aggtoated” locations usually correspond to urban
areas, and urban areas tend to have higher revesrts for a host of reasons. Hence, any
estimate suggesting that larger or denser regmnshigher taxes will inevitably be tainted by
the omitted-variable suspicion. Our approach te iksue is to estimate the hypothesis at least in

part not across locations but across industries.

The hypothesis that governments tax agglomeragotsrhas been explored empirically
before®> All of the existing studies use a cross-locatiegression design, and all of them
conclude that observed tax rates are higher irepl#itat are host to an agglomeration. Buettner
(2001) finds that more populous German municigditet higher local business tax rates, and
Charlot and Paty (2006) find that French munictpedi with greater market potential set higher
business tax ratésln recent work the reverse-causation problem dresbed by instrumenting
the right-hand-side agglomeration measure with aggtation measured at a date prior to the
introduction of the tax that represents the leftchaide variable (Jofre-Monseny, 2013; Koh,
Riedel and B6hm, 2013; and Luthi and Schmidheigy42.

Our study builds on two precursor papers. Brilhkmetti and Schmidheiny (2012) use
the cross-industry dimension to test the hypothdéisa& firm births in more agglomerated
industries are less sensitive to regional tax dfiees than firm births in less agglomerated
industries. Their analysis uses Swiss data, wheererdtes are sector invariant, and finds that
agglomeration has a statistically significant bu&wtitatively rather modest attenuating effect on

the tax sensitivity of firms’ location choices. thne present paper, we take advantage of a policy

4 Concerns about omitted variables in the crossstigiimension may of course still apply. We disctiss below.
S See Briilhart, Bucovetsky and Schmidheiny (forthicmnfor a survey.

6 The same basic regression design is applied ¢onational data by Garretsen and Peeters (2007)regort that
effective average tax rates on corporate incomesad®@ECD countries correlate positively with coysize and
market potential. In a similar vein, Carlsen, Lagtgand Rattsg (2005) find that, other things eduatwegian
municipalities set higher infrastructure fees #itHocal economies are dominated by firms in imiteosectors.



setting where the subsidy can be varied acrosssiridsg, to test whether the rate offered takes
account of firms’ differential spatial mobility amaling to the extent of industry localisation. We
also build on Devereux, Griffith and Simpson (2Q0Who examined whether plant location
choices are actually influenced by the availabibfyregional subsidies. They find that, other
things equal, entrant location decisions are mespansive to financial incentives in areas with
pre-existing industry activity compared to moreipleeral locations. Our research question in
this paper differs in that we focus on how the slpapplied for by firms and the amount then

offered by the government vary with the degreendfistry agglomeratio#.

The paper is structured as follows. In Section Zeteout our empirical model and in Section

3 present the data. In Section 4 presents thetsesmull Section 5 concludes.
2. Theoretical background and empirical strategy
2.1  Economic geography

Our starting question is as follows: does a pubglyevolent government pay more per job to
attract a given firm to a peripheral region if firen belongs to an industry with relatively strong
returns to spatial agglomeration? This can be sgmted by the following simple model.
Suppose that the national government’s regionatypalbjective is to maximise the number of
jobs generated in peripheral regions. Moreoverpsse that the government seeks a certain
diversity of jobs across firnfsThis can most simply be represented by an objedtimction

such as the standard constant-elasticity specditat

-1 \g1
ungln(Z@an e o>1, 1)

7 A comparable result is found by Henderson (1984)dying locational choices and subsidies to nemsfiin
Brazil, he finds that, for a given amount of sulgsitiore additional activity can be generated iresitvhere other
firms of the same industry are already present tha&ities without an established industry.

8 In addition, we use more comprehensive adminiseratata on both grant applications and offers mouah wider
set of entrant and incumbent plants, made undesahee programme.

9 This taste for diversity could result from a dediv mitigate exposure to firm-specific shocksronf a perception
that diversity of firms has other economic or naomomic benefits. Note that if we assumed thagthernment is
perfectly indifferent about the firm in which jobse created, and abstracting from firm-level capdichits, the
government would concentrate all its subsidieshenfirm with the lowest perceived cost per job. éalso that a
taste for diversity across firms implies a tastedigersity across industries.



wherei denotes firmsg is the number of jobs created in the periphetyis a parameter
expressing particular preferences for or againdaicefirms, o is the elasticity of substitution
between jobs in different firms (and thus an ineemseasure of the government’s taste for

industrial diversity), and> summarises government services other than itemabjob-creation
policy.

Assuming a balanced budget, the government wi# fae following constraint:
T= ZQ ¢+ G, (2)

whereT is government revenue, is the cost to the government of attracting a 4inob to the
periphery, and where the cost to the governmesupplyingG is normalised to unity. We think
of ¢ as the government’s best guess of the minimungtesubsidy required for firmto locate

such a job in the periphery rather than in a céndgion.

Maximisation of (1) subject to (2) yields the follimg subsidy per firm§ :

S=ge=L 0T
20"
J

3)

The derivative of§ with respect ta; is negative. Hence, for a higher required pergobsidyc;,

the government pays moper jobbut lesgper firm.

We can write; as ¢ = g(W,,X,,Y, Z,), wheres denotes industries, denotes local

labour market areas within the periphafy, is a vector of firm-specific attributeXgis a vector
of industry-specific attributesy, is a vector of area-specific attributes, afyd is a vector of
industry-area-specific attributes. Assuming lingaand considering a panel withindexing

years, our basic empirical specification éor ¢t can be written as:
Cisrt =+ WyB1+XgBo+ YB3+ ZrgBs+T; +]j + Pp + €isrts 4)
whereT; is a set of time dummies to reflect general vammin the generosity of the policy over

time, J are a set of broader 2-digit industry dummies, Bpds a set of dummy variables

representing the jurisdictional policy authoritatis making the offer.



Our main focus is on one element Xf: the agglomeration intensity of individual
industries, which we denote wif. The central hypothesis emerging from economigggzhy
models is that the higher the agglomeration intgradian industry, the lower is the sensitivity of
firms in that industry to locational determinantther than the distribution of existing same-
industry firms10 Subsidies are one such “other” locational deteaminHence, provided that the

locus of the industry’s agglomeration is in thetcairegion, the requireger-job subsidy will be

higher for firms in more agglomerated industrieaasg—>0. Conversely, according to (3), the

subsidy paiger firmwill be lower for firms in more agglomerated inthiss: 5 <0.

Prediction 1 (economic geography)Firms in more agglomerated industries attract

higher subsidies per job but lower subsidies prn fi

In our empirical analysis the relationship betwesibsidy rates and the degree of
industry agglomeration is identified from crossustty variation. It is therefore important that
we control for other industry-level factors that ynbe correlated with the size of grant
applications and offers. As discussed in Sectiome8aim to control for a range of characteristics

at the plant, firm, industry and area level thaitaee different potential correlates of the policy.

One source of within-industry heterogeneity is fneposed or pre-existing location of
the plant relative to the geographical core of theustry. Empirically, the locus of
agglomeration will be different across industri@sd may, for some of them, even lie within the
set of peripheral regions that are eligible forsdies. Our second focus is on an elemerz,gof
an interaction term betweek; andD,s;, where the latter is a measure of geographic riistdo

existing activity in the industry. We expect theeffiwient on the interaction term to be positive,

aCi/aA ap.. > 0 implying that as industry agglomeration increasgslicants located further
S s

away from existing employment in the industry — dreahce less likely to benefit from industry
agglomeration economies — receive higher offerggierPut differently, the more agglomerated
an industry, the more expensive it should be taterer retain jobs in a location far away from
the locus of the industry.

10 For a formal derivation of this result, see Briittet al. (2012).



Prediction 2 (economic geography): Firms located close to their industry’s
geographical core attract lower subsidies per johis effect is stronger the more agglomerated
the industry.

Predictions 1 and 2 capture the economic geogragguylt that governments tax agglomeration

rents, applied to a setting with subsidiés.

2.2  Policy capture

The alternative model of government behaviour wesier is policy capture by rent-
seeking firms. There is evidence to suggest thalbyimg and political mobilisation increase
when the degree of industry agglomeration is higBersch and Reinhart, 2000). Indeed it is
quite plausible that in areas that exhibit strongelustrial specialisation the local bargaining
power of firms belonging to predominant sectorghhibe greater, as larger groups are more
likely to organise into a lobby (Redoano, 2010)kdra together, these arguments imply that
firms in more agglomerated industries might in fhaeve greater scope to extract rents from

policy makers in those areas where the industtgadaslised. In this case, we would expect the

coefficient on the interaction term discussed alioviake the opposite sigﬂ,ci/aA ap.. < 0.
S s

That is, as the degree of industry agglomeratisastiper-job subsidies would be expected to be
increasing in geographic proximity to industry eoyshent — the reverse of Prediction 2.

Prediction 3 (policy capture): Firms located close to their industry’s geographicare

attract higher subsidies per job. This effect iesger the more agglomerated the industry.

More generally, theory implies that lobbying may mere successful at a local rather
than at a national level, as voters may be les§ infekmed by the media about the actions of
local governments than about those of the natigmalernment (due, for instance, to less
intensive competition among media organisatiornthe@tocal level); and interests may be easier
to organise locally (Bardhan and Mookherjee, 2@#rdhan, 2002). Local-level lobbying may
also be easier due to a “preference dilution effattthe national level, where firm-level

11 An alternative situation is that considered in MBr@010) and in Greenstone, Hornbeck and Mo(&fi10),
where the main direction of agglomeration extetigaliis not from the surrounding industry to a gifiem but
from a particular (large) firm to the surroundimglustry. We consider this to be an improbable cpméition in our
particular empirical setting for reasons set oudtin concluding discussion.



preferences are more heterogeneous than at thieléveh (de Melo, Panagariya and Rodrik,
1993; Redoano, 2010).

Prediction 4 (policy capture): Firms located close to their industry’s geographicare

attract more generous subsidies from local govemtirtiean from national government.

With respect to lobbying, a third theoretical potdin we explore is that incumbent firms
in mature or declining industries might lobby harde the face of negative shocks, and that
lobbying in such industries might persist over ti(Beainard and Verdier, 1997). Baldwin and
Robert-Nicoud (2007) show how the presence of sgsts in declining industries implies that
the payoff to lobbying may be higher than in grogvindustries, since the resulting rents are less
likely to attract new entry. This behaviour on th&t of incumbents would then explain the
observation that ‘losers’ appear to be affordecigneprotection by government. To examine this
we look at whether incumbents seeking subsidiegratect existing employment are offered
more favourable terms than those offering to create jobs, and whether this is more prevalent

in declining industries.

Prediction 5 (policy capture): Firms attract higher subsidies per job the greatieeir

focus on maintaining existing jobs, and the loviner ocal growth rate of their industry.

Predictions 3 to 5 set out the hypotheses we ussvatiate the alternative model of

policy capture.

3. Policy background and data
3.1 British regional grant schemes

The policies we exploit are the Regional Selecthasistance (RSA) and Enterprise
Grant schemes in Great Britain (see NAO, 2003; \W2005; Deverewet al, 2007 and
Criscuolo, Martin, Overman and Van Reenen, 2012 dhe period 1985-2004. These are
discretionary schemes which offer grants to firnihhe stated aim of creating or safeguarding
employment in specific economically disadvantageshs. A further official aim of the RSA
scheme is to attract internationally mobile investim After 2004 both schemes were replaced

by a new programme in England, hence our sample iertiat year.



The government agency which administered each sshamd hence determined the
level of grant offered, depended on the size andtion of the grant application. For England,
large applications (above GBP 1 million up to 1986¢d above GBP 2 million thereafter) were
administered by central government in London. Sengllojects were handled by the authorities
of the nine English administrative regions. Deaisi@are typically made by formally independent
boards comprised of appointed representatives fraprivate and public sectors and working
closely with government officials. Projects locaiedScotland and in Wales were handled by
their respective government offices. Budgets fer\tharious schemes were allocated centrally in
London, with the scheme budgets being “based artistdrical demand [for the scheme] and
affordability conditions” (National Audit Office,@3, p. 17).

Grants could only be paid to projects located iecHr “Assisted Areas”, characterised
by relatively low income per capita, low labour-eatr participation and/or high unemployment
rates. Assisted Areas were further classified thie@e “Tiers” depending on their perceived
economic needs. Tier 1 (Development Areas) werentbbet deprived and qualified for the
highest subsidy rates, Tier 2 (Intermediate Arepsglified for lower rates, and in Tier 3 areas
firms could only apply for Enterprise Grants. AssisArea status was assigned in roughly five-
year intervals (1984-88, 1988-93, 1994-99, 200Q-C&jcording to EU rules on area
characteristic$?

Eligible applicants included both pre-existing gaim Assisted Areas, which could apply
for grants to either expand employment or safeguexidting jobs, and new plants that
considered locating in those areas. Around 90 pérakapplicants were in the manufacturing
sector (DTI, 2003). RSA grants were available fprta 15 percent of eligible project costs,
which included investment in plant and machineand and buildings. The programme was
targeted at marginal projects, in the sense tigadiat needed to be necessary for the project to go
ahead on the scale proposed, and the governmentyageaned to award the minimum grant
necessary for the project to proceed — often beél@vmaximum grant rate permitted under EU

legislation13 Applicants could submit proposals in only one taawithin Great Britain.

12 A map showing the Assisted Areas as defined ferpieriod 2000-2006 plus the regional administragivenority
boundaries, is available hetetp://www.berr.gov.uk/files/file36163.png

13The EU sets a maximum admissible grant rate integoay of regions in terms of the ‘Net Grant Eqlsve,
which is a percentage of the investment after aateatax.
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3.2 Data

We use information on all applications filed anfec§ made in Great Britain under these
schemes from 1985 to 2004, although the data onEtiterprise Grant scheme only cover
England and Scotland. Some 90 percent of applicemteur data received an offer. The
information includes the amount of grant applied together with the number of jobs to be
created and/or safeguarded as stated in the appficdhe data also include information on the
value of the of grant offered, the associated numbgobs to be safeguarded and/or created as
estimated by the government, as well as the capitsis associated with the offer. In order to
account for further parameters of the policy-makpngcess, and variation in these over time, we
also use data on the Tier to which Assisted Areaskssified and on the maximum grant rate

allowable in specific locations (postcodes) as nadedi by the EU4

Our second information source are plant and estabkent-level data from the British
Annual Respondents Database (ARD), where an estadint can comprise one or more plants
under common ownership in the same line of busifed¥¥e use data for the manufacturing
sector from 1984 to 2006. The data on government grants can be linked toARP at the
plant, establishment or firm level (see Appendix).

We use the plant-level population data to constmeasures of the characteristics of the
applicant plant and its parent firm. These incluateindicator of whether the plant is owned by a
foreign multinational, and whether it is part ofmalti-plant firm, total employment within the
firm, whether the plant is a greenfield entrant ¢&ted yeat), and plant employment growth
over the previous period-{ tot).17 The plant-level data also contain information ba plant’s
five-digit industry, and on its precise locationl(fpostcode).

14 pssisted Area eligibility and Tier designation adefined using different spatial units in differgmtriods. Prior to
2000 “Travel to Work Areas” were used (see footri@e From 2000 onwards, smaller, administratieztral
wards were used. The maximum grant rate can vahima Tier. For example, within Tier 2 areas itigd
according to area GDP, unemployment and populat#sity, and according to whether or not the adgaireed a
Tier 1 area. Hence we use data on maximum gragg edta finer spatial level than the level of ther ©r Travel to
Work Area.

15 see Barnes and Martin (2002) and Griffith (1999)d full description. Firms are legally requiredréspond to
the survey.

16 1984 is the first year for which postcode levekition information is available.
17 This is defined as (employmenrt employment;) / employment; and is set equal to zero for new entrants.
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To measure the degree to which each industry alitsz, we use the Ellison and Glaeser
(1997) index of agglomeration. We calculate thishat five-digit industry level for each yet.
We construct further five-digit industry-level meass which reflect the policy process and
which more generally might be correlated with tiee ©f grants applied for and offered. Based
on the establishment-level sample, we constructuarea of investment intensity of the industry
(defined as investment in physical capital — plmd machinery, buildings and land and vehicles
— per worker), and of the skill intensity of thelustry (defined as the skilled-to-unskilled worker
wage bill ratio). We use the plant-level samplenteasure average employment growth and

average plant age, across plants within each indyear®

Finally, we construct location-specific variableasbd on 303 Travel to Work Areas
(TTWA).20 We measure the straight-line distance betweercénéres of each possible pair of
TTWAs and construct indicators of whether TTWAs avithin a radius of 25, 50 or 100
kilometres of each other. As a measure of the imghspecific remoteness of a TTWA, we
calculate the percentage of total industry emplayntieat lies in TTWAs outside a 25 kilometre
radius, referring to this measure as “industry gearality”21 We additionally control for the
mean industry wage by TTWA and year, and the uneympént rate by year and broad

administrative region (nine regions within Englaptlis Wales and Scotland).

Descriptive statistics on all our variables arevted in Table 1. The table shows that
the average amount applied for (measured in 200B)G&s around £228,000, with the average
offer made by government at around £190,000. Hatieoreason for this difference is that the
number of jobs to be created or safeguarded thatsapulated in the government offer is
typically lower than that which the firm had spesif at the application stage. The majority of

offers (70 percent) are made to firms that areyapglto create new jobs, rather than protect

(52 )
R
1- ¥ x?
r=1
are the share of industry employment and total faauring employment in Travel to Work Arearespectively,
andH is the industry Herfindahl index.
19 plant age is truncated as the earliest year ichwvie can observe plants in is 1973.

20 These are area definitions based on commutingmattiesigned to capture local labour markets.Uk©ffice
for National Statistics provides a formal definitichttp://www.ons.gov.uk/ons/guide-method/geogrdipbginner-s-
guide/other/travel-to-work-areas/index.html

21 We report robustness tests with radii of 50 an@ Kibmetres.

aba»

18 The Ellison and Glaeser (1997) index for an induist given by:y = -H:/A-H), wheres andx,
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Table 1. Descriptive statistics

Variable Mean Standard 10" 90" Min Max
deviation Percentile  Percentile

Application characteristics

Application amount (£1000s) 227.840 462.477 16.130 611.593 - -

Dummy job creation only 0.617 0.486 0 1 - -

application

Dummy jobs safeguarded only | 0.058 0.235 0 1 - -

application

Estimated new jobs at 22.380 43.083 2 50 - -

application

Estimated safeguarded jobs at | 16.869 79.069 0 38 - -

application

Offer characteristics

Offer amount (£1000s) 190.380 417.807 13.723 496.311 - -

Capital cost§£1000s) 1,308.621 6,317.441  70.088 2,768.470 - -

Dummy job creation only offer | 0.706 0.456 0 1 - -

Dummy jobs safeguarded only | 0.065 0.247 0 0 - -

offer;

New jobs associated with offer | 20.420 38.804 2 45 - -

Safeguarded jobs associated witt4.095 51.503 0 32 - -

offer;

Firm characteristics

Dummy multi-plant firm 0.921 0.269 1 1 - -

Total employment in firm 5.477 34.330 0 4,810 - -

Foreign-owned MNE 0.070 0.255 0 0 - -

Entrant 0.387 0.487 0 1 - -

Employment growt, 0.482 3.435 -0.066 1.000 - -

I ndustry characteristics

EG index; 0.018 0.040 0.001 0.042 -.050 0.639

Real investment per worker 3.876 3.255 1.462 6.769 -10.531 48.839

Skilled/unskilled worker wage | 0.853 0.086 0.804 0.920 0.000 0.983

bill ratiog;.,

Mean plant agg; 6.745 2.363 3.768 9.882 0.12 17.389

Mean employment growdh 0.004 0.435 -0.224 0.161 -0.950 12.854

Area and area-industry

characteristics

Dummy Tier 1 Assisted Arga 0.491 0.500 0 1 0 1

Maximum grant ratg 0.237 .075 0.20 0.30 0 0.35

Real industry wagg., 19.451 4.696 14.585 24.468 0 91.203

Unemployment ratg, 5.665 1.897 3.0 7.9 1.5 9.0

Industry peripherality;; 94.457 9.102 86.656 99.749 9.594 100.0

Industry peripherality.; * EG 1.561 3.001 0.127 3.808 -4.667 61.530

index:.q

Note: all statistics calculated across 5,953 appbos.
Source: authors’ calculations using ARD (Source Pal®l RSA, Enterprise Grant data (source BIS).
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existing ones. Over 90 percent of applicants aregfanulti-site firms and around 7 percent are
owned by foreign multinationals. There is also cdesable variation in the degree of industry
localisation as measured by the EG index, and tndperipherality is high for Assisted Areas,
with on average nearly 95% of industry employmeamtd outside the TTWA in which an

applicant is located.
4 Results

In this section, we begin by examining whether &rthemselves internalise industry
agglomeration economies when applying for a giafe.then turn to our main research question

by examining the determinants of grant offers.

4.1  Grant applications

We first investigate the relationship between theant applied for and the degree of
industry localisation. Our estimating equation takiee general form of equation (4) above, but
rather than using the per-job subsidy requestethbyfirm, we allow for some flexibility by
replacing the dependent variable with the amoumtieg for, a;,.., and controlling for the
number of jobs to be created or safeguarded asfieplest the application stage among the set of

firm characteristic#/;, on the right hand side:
Qisre = @1+ W1+ XB2 + YB3 + ZseBs + T, +]j + Pp T+ Eisrts (5)

In the first column of Table 2 we include only crontrol variables and find them to
behave largely as expected. For instance, thetsdadicate that application values are higher in
the most deprived (Tier 1) Assisted Areas and ngameerally are increasing in the maximum
admissible grant rate. Per-job subsidies requdsyefbreign multinationals are also higher, as
are those by larger, multi-plant firms. Per-job sidkes requested by new entrants appear to be
lower, and plants with lower employment growth resfuhigher per-job subsidies. Applications
which specify that they will only safeguard jobsxdeto be associated with higher-value
applications, and those which only create jobs witver-value applications compared to
applications that involve both. But a greater amasion average applied for per additional job
created (around £5,300 per job) compared to antiaddi job safeguarded (around £1,000).
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Conditional on this an increase in the capital €a@étthe project of £1,000 is associated with an
increase in the value of the application of £17.

In the second column we add in our variable ofregewith respect to Prediction 1, the
EG index, together with further industry characigcs. The estimated coefficient on the EG
index, shown in the top panel of the table, is fpesiand statistically significant, implying that
firms in industries that are more highly localisgpply for higher per-job subsidies and thus
conforming with Prediction 1. The results imply theonditional on the other controls, including
the number of jobs, an increase of one standardhtitav in the EG index (around 0.04) is
associated with an increase of around £11,100enathount applied for (around 4.9% of the
average application amount). This is in line witimE themselves internalising the presence of
agglomeration benefits in their per-job subsidyl@ggions. In columns (3) and (4) we add 2-
digit industry dummies and policy authority dummiekhe latter reflect the government
authority that assesses the application, as odtim&ection 3.1. In both columns the coefficient
on the EG index, while reducing in magnitude somegwihemains positive and statistically

significant.

In columns (5) and (6) we include our measure afustry peripherality and the
interaction term between this measure and the EéxinThe coefficient on this interaction term
should allow us to distinguish between Predicti@hand 3. It turns out, however, that the
coefficients on both the industry peripherality sw@w& and interaction term, shown in the top
panel of the table, are not statistically significan addition, the coefficient on the EG index,
although still positive, is no longer precisely efetined. In part this may be due to insufficient
variation in the data to precisely identify the fficéents on the industry localisation measure and
the interaction term separately. That our estimategtaction term turns out to be negative is not
consistent with firms in more peripheral locatiasking for higher subsidies in compensation
for foregoing agglomeration benefits, and theretmsts doubt on the applicability of Prediction
2, as derived from geography models, in this case.
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Table 2. Applications

Dep. variable: Application | (1) 2) 3) 4) (5) (6)
amount £1000s
EG index, 277.492 231.458 207.383 218.525 127.561
(87.855)*** | (98.227)** (104.892)** (283.801) (32986)
Industry peripherality; -0.214 -1.026
(0.628) (0.649)
Industry peripherality ; * -0.087 -0.094
EG index., (4.188) (4.574)
Dummy job creation only -62.616 -56.838 -56.005 -54.657 -55.869 -54.202
(20.625)*** | (20.406)*** | (20.429)*** (17.499)*** (20.386)*** | (17.489)***
Dummy jobs safeguarded 143.290 143.326 142.718 124.701 142.533 123.640
only; (42.770)*** | (42.354)*** | (41.864)*** (35.303)*** (41791)*** | (35.280)***
Estimated new jobs at 5.297 5.252 5.196 4.817 5.195 4.809
application (0.310)*** (0.311)*** (0.318)*** (0.307)*** (0.318)*** (0.307)***
Estimated safeguarded jobs|atl.054 1.060 1.053 0.878 1.052 0.874
application (0.662) (0.657) (0.655) (0.546) (0.656) (0.546)
Capital costs £1000 0.017 0.016 0.016 0.014 0.016 0.014
(0.008)** (0.007)** (0.007)** (0.006)** (0.007)** 0.006)**
Dummy multi-plant firm 24514 25.374 28.453 27.080 28.459 27.303
(9.910)* (9.408)*** (10.039)*** (10.178)*** (10.08B)*** | (10.255)***
Total firm employment 1.481 1.469 1.429 1.350 1.429 1.347
(0.418)*** (0.412)*** (0.396)*** (0.360)*** (0.396)*** (0.359)***
Foreign-owned MNE 283.344 268.865 262.231 235.420 262.324 235.219
(53.699)*** | (51.452)*** | (50.598)*** (45.426)*** (50.601)*** | (45.295)***
Entrant -21.077 -19.988 -19.457 -17.026 -19.374 -16.632
(7.130)*** (6.950)*** (7.100)*** (7.030)** (7.134)+= (7.078)**
Plant employment growth -6.587 -6.215 -6.159 -5.199 -6.151 -5.187
(3.547)* (3.596)* (3.584)* (3.237) (3.581)* (3.241)
Investment in plant and 8.398 7.185 6.076 7.207 6.153
machinery per workef.,¢ (1.766)*** (2.202)*** (2.274)** (2.210)*** (2.283)***
Skilled/unskilled worker 27.368 68.958 85.997 68.509 84.387
wage bill ratioy; 15 (58.411) (57.279) (48.019)* (57.405) (48.285)*
Mean plant agg.1 0.724 -0.855 -0.388 -0.906 -0.615
(2.121) (2.369) (2.183) (2.393) (2.201)
Mean employment growtf, 4.364 5.407 4.173 5.514 4810
(7.610) (7.930) (7.270) (7.903) (7.224)
Dummy Tier 1 Assisted 65.229 77.079 76.310 68.176 76.844 68.625
Area, (10.099)*** | (10.857)*** | (10.577)*** (12.291)*** (11149)+* | (12.323)***
Maximum grant rate 387.946 373.641 374.742 268.257 374.727 266.775
(77.478)** | (76.466)*** | (76.137)** | (73.976)* | (76.119)*** | (73.912)***
Real industry wagg., 1.112 -0.079 0.035 -0.074 -0.003
(0.884) (0.964) (0.865) (0.965) (0.867)
Unemployment ratg -36.101 -34.365 -13.808 -34.587 -13.926
(5.724)** (5.838)*** (14.416) (5.912)*** (14.452)
Application year dummies Yes Yes Yes Yes Yes Yes
2-digit industry dummies No No Yes Yes Yes Yes
Policy authority dummies No No No Yes No Yes
Observations 5,953 5,953 5,953 5,953 5,953 5,953
R-squared 0.59 0.60 0.60 0.64 0.60 0.64

Note: Robust standard errors, clustered at the@®-iddustry level in parentheses. ***, ** * sidiitant at the 1%, 5%, 10%
level. All regressions contain a constant (not rigal).
Source: authors’ calculations using ARD (Source D&l RSA, Enterprise Grant data (source BIS).
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4.2 Grant offers

We now turn to our central question by examiningngroffers made by government.
Given the nature of the application and offer pss¢ceand hence the potential interdependence
between decision making by the firm and governnargach stage, we begin by estimating a
specification for the grant offer jointly with thdbr the application using a two-equation
seemingly unrelated regression (SUR) model, whilchwa for correlation between the two error

terms. We estimate equation (5) above alongsigeansl equation for the grant offer given by:
Oisre = Az + Wy Bs+ X6 + YriB7 + ZrsiBg + T; +]j + Pp + Eisre (6)

Where,o,,,+, is the value of the offer and where, among thetérm characteristic#;; on the
right hand side, we control for the number of jobse created or safeguarded associated with

the offer.

Table 3 shows the results of this estimation. Wauddfirst on the estimated coefficients
on the EG index (Prediction 1) and the interactmsiween the EG index and the industry
peripherality measure (Prediction 2), which arevwaian the top panel of the table. In each case
we also test whether the estimated coefficientdheise variables in the application and offer

equations are significantly different from eachesth

In specification (1), we continue to find a posttiand significant coefficient on the EG
index in the application equation. In the offer atjon the coefficient is also positive, (although
lower in magnitude), but is not quite significarit@nventional levels. However, the test of
equality of the two coefficients shown at the fobtthe table cannot be rejected. Specification
(2) confirms that these results are robust to tldusion of a set of dummies for the policy
authority that administers the grant offer. Theaddwerefore lend some support to Prediction 1

and consequently to the economic geography médels.

22|n Appendix Table Al we check the robustness efiRtion 1. Because the distribution of the EG inise
skewed, with a small number of highly agglomeratetiistries, we replace the continuous measureduthmy
variables indicating different percentiles of th® Edex distribution (top 10%, 25% and 50%). Theuits are
comparable to specification (2) in Table 3. Speaifon (3) in Table Al indicates that on averageplicant in the
top 50% of localised industries applies for a gthat is around £28,000 higher than a firm in thedr half of the
distribution, and is offered a grant around £24,6@Mer, conditional on other characteristics. Vilerot reject
equality of the estimated coefficients on these mhymrariables in the application and offer equations
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Table 3. Applications and offers: seemingly unrelad regressions

Dependent variable: 1) 2) 3) (4)
Application Offer Application Offer Application Of fer Application Offer
EG index.; 242.212 142.941 214.532 132.563 197.882 206.596 .3983 51.990
(102.352)** (88.268) (97.901)** (87.022) (261.841) (225.761) (255.595) (227.186)
Industry peripherality.1 -0.481 -0.183 -1.427 -1.273
(0.565) (0.487) (0.606)** (0.538)**
Industry peripherality;.; * EG index;.; 0.039 -1.224 0.174 -0.401
(3.262) (2.813) (3.155) (2.803)
Dummy job creation only -40.583*** -14.827* -37.239*** -11.057 -40.359*** -14.744* -36.829** -10.662
(7.050) (6.905) (6.745) (6.804) (7.054) (6.906) 703) (6.803)
Dummy jobs safeguarded only 146.299** 83.181*** 127.246**= 75.395%* 146.032* 83.038*** 126.159** 74.663**
(15.923) (13.602) (15.189) (13.347) (15.929) (18)60 (15.190) (13.344)
Estimated new jobs at applicatjpoffer; 4.040*** 4.268*** 3.683*** 3.971%** 4.038*** 4.268*** 3.674*** 3.961***
(0.091) (0.095) (0.087) (0.095) (0.091) (0.095) 087) (0.095)
Estimated safeguarded jobs at application 0.738*** 1.750%** 0.596*** 1.601*** 0.737*** 1.748*** 0.593*** 1.594***
offer, (0.043) (0.064) (0.041) (0.064) (0.042) (0.064) 041) (0.064)
Capital costs £1000 0.019** 0.012%* 0.016*** 0.010*** 0.019*** 0.012%*= 0.016*** 0.011%*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 001) (0.001)
Dummy Multi-plant firm 37.103* 28.131* 34.881* 27.200* 37.099* 28.5¢* 35.140* 27.456*
(15.019) (12.950) (14.353) (12.756) (15.019) (12)95 (14.349) (12.754)
Total firm employment 1.617** 0.899*** 1.505*** 0.856*** 1.615*** 0.899*** 1.499*** 0.852***
(0.115) (0.100) (0.110) (0.099) (0.115) (0.100) 11m) (0.099)
Foreign-owned MNE 303.289*** 238.917*** 269.878*** 217.967*** 303.46*** 239.115%** 269.380*** 217.668***
(15.951) (13.855) (15.304) (13.685) (15.954) (18)85 (15.304) (13.686)
Entrant -17.229* -13.727* -14.716* -12.551* -17.048** -1566* -14.160* -12.019*
(8.148) (7.022) (7.781) (6.912) (8.151) (7.025) 782) (6.913)
Plant employment growth -7.272%* -7.814%* -6.093*** -7.267%* -7.251%* -7.805%** -6.072%* -7.249%*
(1.164) (1.003) (1.113) (0.989) (1.163) (1.003) 11p) (0.989)
Investment per worker, 6.836*** 3.780*** 5.613 2.919** 6.889*** 3.815%** 5.718*** 3.019***
(1.514) (1.308) (1.447) (1.288) (1.516) (1.308) 44B) (1.288)
Skilled/unskilled worker wage bill ratiQ, 73.129 92.981* 94.013* 94.731* 72.118 92.609** A+ 92.651*
(57.301) (49.410) (55.012) (48.888) (57.314) (49)42 (55.007) (48.890)
Mean plant agg -0.527 -0.432 -0.021 -0.018 -0.643 -0.472 -0.343 0.299
(2.209) (1.905) (2.109) (1.874) (2.213) (1.908) 113) (1.878)
Mean employment growth; 4,713 1.182 3.447 0.235 4,921 1.449 4.296 1.084
(8.904) (7.675) (8.502) (7.554) (8.914) (7.684) 518) (7.562)
Dummy highest level Assisted Arga 75.331 *** 58.178*** 64.273** 43,994 *+* 76.510** 58.765*+* 64.921** 44,588*+*
(10.469) (9.022) (11.157) (9.913) (10.542) (9.086) (11.156) (9.914)
Maximum grant rate 403.956 *** 371.989*** 294.425*** 278.266*** 403.04*** 372.034*** 292.303*** 276.299***
(69.882) (60.262) (69.104) (61.399) (69.899) (68)26 (69.087) (61.391)
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Real industry wagg ; -0.042 0.602 0.073 0.659 -0.032 0.614 0.021 0.613
(0.999) (0.861) (0.962) (0.855) (0.999) (0.861) 96R2) (0.855)
Claimant count ratg; -38.220*** -43.350%** -18.879 -33.520*** -38.706** -43.570%** -19.038 -33.669***
(6.589) (5.682) (13.530) (12.024) (6.610) (5.700) 13.526) (12.022)
Application year dummies Yes Yes Yes Yes Yes Yes s Ye Yes
2-digit industry dummies Yes Yes Yes Yes Yes Yes sYe Yes
Policy authority dummies No No Yes Yes No No Yes esY
Observations 5,953 5,953 5,953 5,953 5,953 5,953 9535, 5,953
R-squared 0.59 0.61 0.63 0.62 0.59 0.61 0.63 0.62
Test statistics
Equality of EG index;_, coefficients chi2( 1)= 1.58 chi2( 1)= 1.18 chi2( 1)= 0.001 chi2( 1) =
Prob > chi2 = 0.2092 Prob > chi2 = 0.2772 Prob > chi2 = 0.9656 Prob > chi2 = 0.8732
Equality of Industry peripherality., chi2( 1) = 0.47 chi2( 1) =
coefficients Prob > chi2 = 0.4941 Prob > chi2 = 0.7402
Equality of Industry peripheralify..* EG chi2( 1)= 0.25 chi2( 1) =
index 1 coefficients Prob > chi2 = 0.6160 Prob > chi2 = 0.8129

Note: *** ** * gjgnificant at the 1%, 5%, 10% l&}. All regressions contain a constant (not reghrte
Source: authors’ calculations using ARD (Source Pat®l RSA, Enterprise Grant data (source BIS).
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In specifications (3) and (4) we include the indygieripherality measure and the
interaction term between the EG index and induptrsipherality. In specification (3), we
condition only on 2-digit industry dummies and #) @dditionally on the policy authority
dummies. The estimated coefficients on the EG indemain positive, but are now
statistically insignificant in both equations. Agawe cannot reject equality of the
coefficients across the two equations. Once we itondon the policy authority dummies in
specification (4) the estimated coefficients on E@ index decrease in magnitude, as do
those on our measure of industry peripherality, #mgl latter also becomes statistically
significant. Since the policy authority dummiesattarge degree control for the broad region
in which the application is being made, this lattesult implies that within-region per-job
subsidies requested and offered in locations clmserdustry employment are higher value,
and the absence of a significant coefficient onitiberaction term with EG implies that this

does not vary with the degree of industry aggloti@maa result that contradicts Prediction
223

We also explore the second element of Predictidhat,subsidieper-firm should be
decreasing in the degree of industry localisationTable 4, we use data at the 5-digit
industry-year level and estimate how the valueftdrs at the industry level varies with EG
index, and control for other potentially confourglimdustry-level characteristics as in the
previous tables. Column (1) shows that the valuefigfrs at the industry-level is decreasing
in the degree of industry localisation. In columi@3 and (3) we then experiment with
controlling for either the total number of plantsfoms in each industry-year, so that the
results are informative about the generosity ofsalypoffers to the average firm or plant in
that sector. In both cases the results indicateitikdaistries with greater numbers of plants or
firms tend to receive higher offers, but conditiorma this there remains a negative
relationship between the value of offers and odusgtry localisation measure. In the final

two columns we show what happens if we instead iiondon total employment in the

23 |n Appendix Table A2 we investigate the robustrefssur results for Prediction 2 using alternatineasures
of area-level industry localisation. In the firgiat specifications, we measure industry peripharaltthe
percentage of industry employment outside a 50kdn1f®km radius of the TTWA in which the applicatien
made. In the third, we capture remoteness usirigtante squared weighted measure of the perceofage
industry employment across all TTWAs, where distaiscmeasured from the TTWA associated with the
application. Across all three specifications thieiaction terms between industry peripherality tredEG index
are never significantly different from zero, whilee coefficient on the industry peripherality maasis
generally significant and negative. Hence, thesaltg lend no support to Prediction 2, and pointatials the
opposite being the case, as stipulated by Predistidhe results in Table 3 are also robust tovarations in
the estimation sample: a) dropping Enterprise Grantl b) a less strict, 5-year window for matctyrant
applications to the plant population data (see Apps.
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industry — a specification more akin to a per-jalbsidy. Here the results suggest that
agglomerated industries attract larger funding; t¢befficient on the EG index becomes
positive (though this result is not statisticaligrsficant). In addition, the coefficients on the
other industry-level measures do not change siganwiie condition on number of firms
versus total employment. Overall these findingsiadene with Prediction 1 of the economic
geography models: more agglomerated industriesveaenall funding per firm but greater

funding per job.

Table 4. Total value of offers — industry-level

Dependent variable: (2) (2) 3) (4) (5)
value of offers; £1000s
EG Index -1,799.420 -1,215.390 -1,227.815 585.154 560.993
(430.638)*** (412.077)*** (407.680)*** (734.810) 102.698)
Total plantg 0.193 -0.540
(0.035)*** (0.146)**
Total firms; 0.261 0.364
(0.045)x** (0.064)**
Total employment 0.040 0.054
(0.008)*** (0.013)***
Investment in plantand | 123.570 132.320 131.790 115.486 99.650
machinery per workef.,s | (43.760)*** (43.793)*** (43.756)*** (39.910)*** (33.767)***
Skilled/unskilled worker | 546.386 822.442 750.858 1,165.579 888.721
wage bill ratiQ;, (326.950)* (334.567)** (331.785)* (330.209)*** (ZB561)***
Mean plant age; -74.743 -37.468 -44.215 -31.844 -79.092
(25.946)*** (26.711) (26.450)* (18.775)* (32.241)*
Mean employment -88.309 -74,325 -74.290 -47.441 -53.110
growthy.; (36.898)** (35.602)** (35.917)** (33.266) (35.963)
Application year dummies Yes Yes Yes Yes Yes
Observations 2,556 2,556 2,556 2,556 2,556
R-squared 0.04 0.05 0.05 0.13 0.15

Note: Robust standard errors in parentheses. **¥ significant at the 1%, 5%, 10% level.
Source: authors’ calculations using ARD (Source D&l RSA, Enterprise Grant data (source BIS).

As a final exercise in examining how the generositper-job subsidies varies at the
application versus offer stage, we estimate anrdtive specification using the data on
individual offers. In Table 5, the dependent vaeatemains the amount offered, but we now
directly condition on the amount applied for, bgluding this variable on the right hand side.
The results imply that conditional on other chaggstics the amount offered amounts to
some 73 percent of that applied for. Mark-down®fférs relative to applications appear to
be lower for plants that are part of foreign-ownedltinationals, for plants that have
experienced lower employment growth and for plantsndustries that are more capital
intensive. Across all specifications, there is nalence that the mark-down implied in the
amounts offered varies systematically with the degrof industry localisation; the
coefficients on the EG index are all insignificgnttlifferent from zero. Hence, the
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government’s treatment of agglomeration effectssdoet appear to differ systematically

from firms’ implied pricing.

In the final two columns, (4) and (5), we includhe tindustry peripherality measure
and the interaction term between industry perighgrand the EG index. In column (4)
when we only include 2-digit industry dummies theefficient on industry peripherality
measure is positive and marginally significant #mel coefficient on the interaction term is
negative and significant. This latter result dilgcbntradicts Prediction 2, suggesting that as
the degree of industry agglomeration increasemsfiare in fact receiving higher offers,
conditional on the amount they applied for, in ard@t are closer to industry employment,
i.e. in those areas where they are more likelyetwefit from localisation externalities or other
natural or location-specific advantages. Henceheftwo contradictory Predictions 2 and 3,
it is Prediction 3 that is supported by the datmsistent with policy capture rather than the
economic geography mechanism. In the final colunencandition on the policy authority
dummies. Once we do this, the coefficient on theraction term becomes insignificant,
suggesting that this ‘policy capture’ behaviourgart of government may be explained by
individual government agencies. We investigate filmther below, and also examine whether
the data support the two further hypotheses, Pied& 4 and 5, with regard to policy

capture.
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Table 5. Offers, conditional on application amount

Dep. variable: Offer Q) 2) 3) 4) (5)
amount £1000s
Application amount £1000s 0.723 0.722 0.731 0.722 730
(0.028)*** (0.027 )+ (0.028)*** (0.027)*** (0.028)***
EG index.; 5.718 5.245 -0.824 4.548 -0.791
(8.646) (8.526) (6.899) (8.427) (6.915)
Industry peripherality., 0.357 -0.061
(0.198)* (0.233)
Industry peripherality,..* EG -1.839 -0.996
index 1 (0.880)** (1.049)
Dummy job creation only 7.172 7.255 9.015 7.211 9.064
offer, (10.390) (10.436) (11.386) (10.417) (11.365)
Dummy jobs safeguarded 6.401 6.422 5.105 6.551 5.035
only offer (15.895) (16.164) (16.588) (16.175) (16.602)
New jobs associated with 0.989 0.987 0.964 0.988 0.964
offer, (0.232)*** (0.233)*** (0.231)*** (0.233)*** (0.231)***
Safeguarded jobs associated 0.633 0.647 0.702 0.647 0.701
with offer; (0.322)* (0.323)** (0.339)* (0.324)* (0.340)*
Capital costs £1000 0.003 0.003 0.003 0.003 0.003
(0.003) (0.002) (0.003) (0.002) (0.003)
Dummy Multi-plant firm 1.911 2.320 2.489 2.354 2531
(6.797) (7.150) (6.908) (7.144) (6.896)
Total firm employment -0.132 -0.138 -0.141 -0.136 -0.141
(0.140) (0.137) (0.137) (0.137) (0.137)
Foreign-owned MNE 31.426 31.604 29.274 31.701 29.379
(17.600)* (17.091)* (16.889)* (17.026)* (16.847)*
Entrant -3.406 -3.104 -3.415 -3.112 -3.325
(3.347) (3.318) (3.323) (3.339) (3.346)
Plant employment growth -2.153 -2.104 -2.346 -2.117 -2.346
(1.282)* (1.269)* (1.312)* (1.270)* (1.312)*
Investment in plant and 75.276 72.882 45.400 73.016 45.325
machinery per workeg s (36.468)** (37.776)* (38.044) (37.780)* (38.052)
Skilled/unskilled worker 2.494 -13.799 -10.114 136.615 49.675
wage bill ratiQ;.;5 (25.422) (24.528) (20.838) (62.874)** (80.049)
Mean plant age; -0.652 -1.873 -1.869 -1.882 -1.851
(0.973) (1.646) (1.643) (1.655) (1.652)
Mean employment growth; | -2.882 22.584 9.856 23.393 9.852
(21.475) (23.855) (23.789) (23.546) (23.922)
Dummy highest level -0.812 0.227 0.242 0.320 0.234
Assisted Areg (1.466) (1.960) (1.924) (1.976) (1.930)
Maximum grant rate -0.684 -1.527 -1.677 -1.412 -1.483
(2.438) (2.314) (2.195) (2.268) (2.143)
Real industry wagg., 1.037 0.448 0.471 0.453 0.472
(0.672) (0.499) (0.471) (0.495) (0.470)
Claimant count ratg -18.509 -18.077 -21.077 -17.769 -21.081
(5.063)*** (4.830)** (12.108)* (4.795)** (12.103y
Application year dummies Yes Yes Yes Yes Yes
2-digit industry dummies No Yes Yes Yes Yes
Policy authority dummies No No Yes No Yes
Observations 5,953 5,953 5,953 5,953 5,953
R-squared 0.86 0.86 0.86 0.86 0.86

Note: Robust standard errors, clustered at thg®iddustry level in parentheses. ***, ** * siditant at the 1%, 5%, 10%
level. All regressions contain a constant (not regm).
Source: authors’ calculations using ARD (Source P&l RSA, Enterprise Grant data (source BIS).
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4.3  Policy capture

We start by examining Prediction 4, which implikattlocal policy authorities will be
more susceptible to policy capture by locally aetirms than national governments. We
split the sample into applications dealt with by thational agencies (England, Wales,
Scotland), and applications dealt with by the nimvidual English sub-regions. In Table 6
we repeat the specifications in the final two cahsnof Table 5 for each of these two sub-
samples, columns (1) and (2) for the national aitiee, and columns (3) and (4) for the
English regions. Comparison of the two samples aksvdhat, conditional on other
characteristics, on average applicants to the Emgkgions are offered a lower fraction of
the value of their application (61 percent in Eslglregions versus 72 percent at the national

level).

Table 6. Offers, conditional on application amountvariation by policy authority

Dependent variable: offer amount £1000s| (1) (2) ) 4)
National National English English
Governments Governments Regions Regions
Application amount £1000s 0.716 0.727 0.610 0.609
(0.035)*** (0.035)*** (0.030)*** (0.030)***
EG index., 24.385 -912.200 180.467 174.982
(799.888) (843.363) (84.130)** (85.065)**
Industry peripherality; 0.199 -2.104 0.184 0.119
(2.588) (2.604) (0.127) (0.151)
Industry peripherality;.;* EG indeX., 0.373 10.261 -2.493 -2.512
(8.222) (8.688) (0.899)*** (0.946)***
Offer characteristics Yes Yes Yes Yes
Firm characteristics Yes Yes Yes Yes
Industry characteristics Yes Yes Yes Yes
Area characteristics Yes Yes Yes Yes
Application year dummies Yes Yes Yes Yes
2-digit industry dummies Yes Yes Yes Yes
Policy authority dummies No Yes No Yes
Observations 1,684 1,684 4,269 4,269
R-squared 0.85 0.85 0.91 0.91

Note: Robust standard errors, clustered at thg®iddustry level in parentheses. ***, ** * siditant at the 1%, 5%, 10%
level. All regressions contain a constant (not regat). Offer, Firm, Industry and Area charactecsias in Table 5.
Source: authors’ calculations using ARD (Source D&l RSA, Enterprise Grant data (source BIS).

Interestingly, we find that the negative coeffidcieon the interaction of central
interest, found previously in column (4) of Tablei$driven by offers made by the English
regions, whereas a statistically insignificant efffis observed for applications administered
at the national level. This remains the case whemnslude policy authority dummies for the
individual English regions in column (4). We thenef find support for Prediction 4, whereby
it is lower-tier governments that are more genettoulsrms in agglomerated sectors, and in
particular when the industry in which the firm ogies is more spatially concentrated in the
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location in which the application is made. Moregwéis result conforms with Prediction 3

and rejects Prediction 2 at the level of Englisgfiars, favouring the policy capture model.

Next we explore Prediction 5 in Tables 7 and 8dRt®n 5 implies that it is firms in
declining industries and incumbent firms (as oppo&e new entrants) that might attract
higher per-job subsidies In Table 7 we focus oniegiions made to the English regions and
split the sample into applications that only inwlthe creation of new jobs and into those
that offer to safeguard existing jobs at an esthbli site. We replicate the specification from
column (4) of Table 6. In column (1) of Table 7, ws@nsider applications that only involve
job creation. In column (2) we consider those tiatolve only job creation and a
combination of job creation and job safeguarding] & column (3) we consider those that
involve only job safeguarding and a combinationotf creation and job safeguarding (there
are too few applications that only safeguard jabsdnsider these alone). From the policy
rules, the jobs being supported by the subsidy rbastmarginal’ in the sense that in the
absence of the public subsidy and new investmenyt wWould be lost; hence these incumbent
firms can be considered as in decline. We find tiegaand statistically significant
coefficients on the interaction terms between itguperipherality and the EG index in
columns (2) and (3) with a stronger relationshipcatumn (3) for those grant applications
that all include some component of job safeguardifitese results support Prediction 5,
according to which incumbent firms are more sudoéss attracting subsidies than new

entrants.

In Table 8 we cut the sample of applications to liShgregions according to a
measure of average plant employment growth inrnldestry-TTWA in the year prior to the
application being made. The first two columns regik the specification of column (4) in
Table 6 for applications in industry-areas withdvelmedian employment growth and the
final two columns for applications in industry-aseaith above median employment growth.
In each case we estimate separately for all aggit® and the subset which include an
element of job-safeguarding. The results suggestthie more generous behaviour on the part
of the policy authorities to applicants in moredlyg agglomerated industries is confined to
cases where industry-area employment is in relateaine and is again stronger in the case
of applications that propose to safeguard exigbbg, findings which provide further support

for Prediction 5.
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Table 7. Offers, conditional on application amountEnglish Regions, job creation and

safeguarding

Dependent variable: offer amount £1000s ) ) 3)
Job creation only | Some job Some job
creation safeguarding
Application amount £1000s 0.595 0.587 0.620
(0.049)*** (0.032)*** (0.037)***
EG index;, 2.967 60.238 300.294
(37.181) (46.153) (170.893)*
Industry peripherality;. 0.018 -0.001 0.262
(0.106) (0.139) (0.350)
Industry peripherality;.;* EG indeX., -0.870 -1.284 -3.835
(0.724) (0.581)** (1.876)**
Offer characteristics Yes Yes Yes
Firm characteristics Yes Yes Yes
Industry characteristics Yes Yes Yes
Area characteristics Yes Yes Yes
Application year dummies Yes Yes Yes
2-digit industry dummies Yes Yes Yes
Policy authority dummies Yes Yes Yes
Observations 2,694 4,052 1,575
R-squared 0.91 0.91 0.91

Note: Robust standard errors, clustered at thg®iddustry level in parentheses. ***, ** * siditant at the 1%, 5%, 10%
level. All regressions contain a constant (not regat). Offer, Firm, Industry and Area charactecsias in Table 5.
Source: authors’ calculations using ARD (Source D&l RSA, Enterprise Grant data (source BIS).

Table 8. Offers, conditional on application amountEnglish regions, low versus high

industry-TTWA employment growth

Dependent variable: offer (2) (2) 3) 4)
amount £1000s
Bottom 50% by area industry Top 50% by area industry
employment growth employment growth
All Some job All Some job
safeguarding safeguarding
Application amount £1000s 0.593 0.595 0.597 0.594
(0.038)*** (0.045)*** (0.038)*** (0.052)***
EG index., 196.765 281.710 -83.546 -24.135
(63.217)*** (133.684)** (104.935) (275.586)
Industry peripherality;., 0.288 0.397 -0.195 -0.214
(0.170)* (0.386) (0.211) (0.606)
Industry peripherality,..* EG -2.689 -3.710 0.281 -0.128
index., (0.799)*** (1.546)** (1.210) (2.873)
Offer characteristics Yes Yes Yes Yes
Firm characteristics Yes Yes Yes Yes
Industry characteristics Yes Yes Yes Yes
Area characteristics Yes Yes Yes Yes
Application year dummies Yes Yes Yes Yes
2-digit industry dummies Yes Yes Yes Yes
Policy authority dummies Yes Yes Yes Yes
Observations 2,135 794 2,134 781
R-squared 0.92 0.93 0.90 0.91

Note: Robust standard errors, clustered at thg®iddustry level in parentheses. ***, ** * siditant at the 1%, 5%, 10%
level. All regressions contain a constant (not regat). Offer, Firm, Industry and Area charactecsias in Table 5.
Source: authors’ calculations using ARD (Source P&l RSA, Enterprise Grant data (source BIS)
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Is the policy capture hypothesis, supported as lityi our estimation results, plausible
in the context of British policy institutions? Inoendent assessment of the application
process and receipt of RSA grants has pointed loatt subsidies were being awarded
repeatedly to the same incumbent firms. The Natidndit Office (2003), and independent
body which evaluates public spending within Englandéscribed the RSA policy as
“demand-led”, with the scheme being publicised itm$ via brochures, and websit¥s.
However, they expressed concern about the tendmcgome firms to receive multiple
grants over time, stating that “between April 198d4d March 2002, of all companies
accepting grant offers, 12 percent had receiveckrtit@n one grant, amounting to 31 percent
of the total value of offers accepted.” (Nationaldi Office, 2003, p. 21), and suggested that
applying for a grant may become a “business sgibitentially biasing the system in favour of

previously successful applicants.

Table 9. Offer, conditional on application amount,English regions, industry specialised

versus non-specialised areas

Dependent variable: offer (2) 2) ) 4)
amount £1000s
Top 50% area industry specialisation Bottom 50% areandustry
specialisation
All Some job All Some job
safeguarding safeguarding

Application amount £1000s 0.596 0.606 0.643 0.637

(0.035)*** (0.040)** (0.062)*** (0.080)***
EG index;, 211.839 383.753 -33.478 -401.071

(73.629)*** (164.768)** (178.941) (665.638)
Industry peripherality., 0.268 0.593 -0.574 -1.409

(0.196) (0.442) (0.323)* (0.855)
Industry peripherality,.;* EG | -2.966 -5.441 -0.031 4,752
index.., (0.888)*** (1.685)*** (1.985) (6.832)
Offer characteristics Yes Yes Yes Yes
Firm characteristics Yes Yes Yes Yes
Industry characteristics Yes Yes Yes Yes
Area characteristics Yes Yes Yes Yes
Application year dummies Yes Yes Yes Yes
2-digit industry dummies Yes Yes Yes Yes
Policy authority dummies Yes Yes Yes Yes
Observations 2,147 876 2,122 699
R-squared 0.91 0.91 0.90 0.91

Note: Robust standard errors, clustered at thgi{iddustry level in parentheses. ***, ** * siditant at the 1%, 5%, 10%
level. All regressions contain a constant (not rigmt). Offer, Firm, Industry and Area charactecssts in Table 5.
Source: authors’ calculations using ARD (Source P&l RSA, Enterprise Grant data (source BIS).

As a final robustness check on both Predictiondt Rrediction 5, in Table 9 we split

the sample of applications to the English regioosoeding to a measure of the extent to

24 The programme was not actively marketed to firmsgecific targeted sectors or geographic areasUas
rules stipulated that such policies must be avkdlahually across eligible sectors.
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which the TTWA in which the application is madesigecialised in the respective industry,
measured in year t-1.25 We again consider sepgrgtaht applications that involve some
job safeguarding and must therefore be made bymbeuat plants in decline. The results
suggest that the more generous behaviour on thieptre policy authorities is confined to
cases where the area is relatively specialisedheniridustry and is stronger in the case of
applications that are to safeguard existing jobendé these results further support

Predictions 4 and 5 associated with models of paapture.

5. Conclusions

We exploit plant-level administrative data on a ioegl investment subsidy
programme in Great Britain to study policy respenge the presence of localisation
economies, pitting the predictions of economic gaplgy models against those of models of
policy capture. We find that, conditional on thecamt applied for by firms, governments
offer more generous subsidies in more agglomeliathgstries in areas with a higher density
of industry employment. This phenomenon is moshpumced for sub-national awarding
jurisdictions, for applications aimed at safeguagdexisting jobs, and for applications in
areas where employment in the respective industmy irelative decline. Taken together,
these results are in line with theories of poli@pttre by predominant incumbent local
industries, and they run against the “taxable agglation rents” result of economic

geography models.

On the face of it, our finding that subsidies offéiby lower-tier authorities are more
generous in areas that host the industry’s agglatioer is consistent with another
explanation: local jurisdictions could be using sdies to attract plants that might
themselves generate significant agglomeration eatities for the area, and such external
benefits could be more pronounced in locations #natalready relatively specialised in an
applicant’s industry (Greenstor al, 2010; Moretti, 2010). However, we consider thins
improbable explanation for the pattern of granterdfwe observe. First, agglomeration
benefits running from applicant plants to firmstie surrounding area (rather than the other
way around) are likely to be an issue only fortre&dy large projects. This plausibly holds in
the case of the “million dollar plants” studied Byeenstoneet al, (2010), but not in our

25 \We measure specialisation by: (employnehemployment)/ (employmeng/ employmeny, wheres, r and
t are 5-digit industry, TTWA and year, respectively.
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policy setting, where the projects at stake areestwo orders of magnitude smalfér.
Second, we find that these more generous offersnaie to incumbent plants applying to
safeguard existing jobs but not to entrants crgatiew jobs. This asymmetric treatment by

policy authorities cannot be readily explained by@del with agglomeration effects.

Our results are reminiscent of prior findings wibgresubsidy policies ostensibly
targeted at growth sectors in fact are geared hetmvards industries and regions in relative
decline (Beason and Weinstein, 2005; Martin, Mayeat Mayneris, 2011), and they support
the view that the optimal degree of fiscal decdistation is contingent on the extent to which
policy may be subject to capture by dominant emtned local interests (Bardhan, 2002). To
our knowledge, no formal model exists that combifies-level agglomeration economies

with lobbying and fiscal federalism. This couldeff fruitful opening for future research.

26 The average plant in Greenstateal (2010, p. 555) accounted for close to three amillabour hours, which
translates into some 1,600 full-time jobs, wheiaasur sample the average grant was associatedawith
estimated 20 new or 14 safeguarded jobs (see Table
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Appendix: Matching firm-level datasets

We use information provided by the UK Departmenfdde and Industry (DTI) to link the
RSA and Enterprise Grant applicants to the ARD.dHt@ DTI have matched the grants data
to the Inter-Departmental Business Register (IDBR)ch is the population underlying the

ARD using information including postcodes and compaames.

We restrict our analysis to applications to the anfacturing sector between 1985 and 2004
and also to applications which received an offat were not withdrawn. We therefore begin
with data on 21,761 applications. Matching infonmatis provided for 17,815 (or 82%).
However, the grants data can be matched into the A&ta at various levels of aggregation;
for example directly to single site plants, to bihments (that in principle can comprise
more than one plant under common ownership atrdiftelocations), or at the firm level,
which means that the grant application is matcleedllt plants within the firm (which can
total over 100 sites). In some cases, applicatames also matched to multiple plants or
establishments, i.e. are not unique. Because twsgrlocation of the site associated with the
application is an important factor in our analysi® restrict our main estimation sample to
applicants where the match is at the plant or éstabent level (the latter may comprise
plants at more than one site, but they should leeatipg in the same industry, and we use the
modal location (TTWA) of plants within the establisent).

This leaves a set of 11,359 potential grant appdina over the period 1985 to 2004 to be
matched, of which we are able to match around 9,GBL6) into unique plants or

establishments in the ARD data between 1984 ané.20We then restrict our analysis to
matches within three years of the application deaeing 6,377 applications. We are unable
to use the 1984 matches in our estimates, as laggads of our location-specific variables
are unavailable. Once missing data, for examplgoba associated with the application or
offer, are accounted for, and the top and bottoncgre of observations by grant value are

eliminated (due to implausible outlier values), oal sample comprises 5,953 applications.

27 \We also ran a probit model to check that there measystematic relationship between the probability
matching a grant and the value of the EG indexHemrespective industry. Conditional on two-digilustry,
region and year dummies, the coefficient (stanéaror) on the EG index was -0.380 (0.320). Hertoe, t
probability of a match does not appear to be rdlatex systematic way to the agglomeration intgrdita
sector.
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Appendix Tables

Appendix Table A1. Dummy variables for percentilef EG index top 5%, 10%, 25%, 50%. SUR applicatiorand offer

Dependent variable: Q) (2) 3)

Application Offer Application Offer Application Of fer
EG Top 10%tile 8.712 -4.229

(13.053) (11.598)
EG Top 25%tile 18.875 12.756

(9.879)* (8.780)
EG Top 50%tile 28.487 23.825
(8.920)*** (7.925)***
Application / Offer characteristics Yes Yes Yes Yes Yes Yes
Firm characteristics Yes Yes Yes Yes Yes Yes
Industry characteristics Yes Yes Yes Yes Yes Yes
Area characteristics Yes Yes Yes Yes Yes Yes
Application year dummies Yes Yes Yes Yes Yes Yes
2-digit industry dummies Yes Yes Yes Yes Yes Yes
Policy authority dummies Yes Yes Yes Yes Yes Yes
Observations 5,953 5,953 5,953 5,953 5,953 5,953
R-squared 0.63 0.62 0.63 0.62 0.63 0.62
Test statistics
Equality of EG Index ;coefficients | chi2( 1) = 1.66 chi2( 1)= 0.65 chi2( 1)= 0.46
Prob > chi2 = 0.1980 Prob >chi2 = 0.4214 Prob > chi2 = 0.4976

Note: *** ** * sjgnificant at the 1%, 5%, 10% le}. All regressions contain a constant (not reghrt®ffer, Firm, Industry and Area characteristissin Table 3 specification (2).

Source: authors’ calculations using ARD (Source Pat®l RSA, Enterprise Grant data (source BIS).
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Appendix Table A2. Alternative measures of distancérom industry employment: SUR application and offe

Dependent variable: (2) (2) 3)

Application Offer Application Offer Application Of fer
EG Index; ; 125.082 98.496 104.334 59.855 256.297 156.434

(224.035) (199.134) (191.659) (70.374) (132.701)* 18.015
Industry peripherality;.; (50km) -1.406 -1.155

(0.477)x** (0.424)**
Industry peripherality.; (100km) -1.428 -1.192

(0.387)*** (0.344)x**
Distance squared weighted sum of -0.0005 -0.0002
percentage industry employment across (0.0002)%** (0.0002)
TTWASs
Interaction: EG Indexs* Industry distance | -0.394 -0.960 0.265 -0.121 -0.001 -0.001
measure (2.923) (2.598) (2.712) (2.4112) (0.002) (0.002)
Application / Offer characteristics Yes Yes Yes Yes Yes Yes
Firm characteristics Yes Yes Yes Yes Yes Yes
Industry characteristics Yes Yes Yes Yes Yes Yes
Area characteristics Yes Yes Yes Yes Yes Yes
Application year dummies Yes Yes Yes Yes Yes Yes
2-digit industry dummies Yes Yes Yes Yes Yes Yes
Policy authority dummies Yes Yes Yes Yes Yes Yes
Observations 5,953 5,953 5,953 5,953 5,953 5,953
R-squared 0.63 0.62 0.63 0.62 0.63 0.62
Test statistics
Equality of EG Index;., coefficients chi2( 1)= 0.02 chi2( 1)= 0.09 chi2( 1)= 0.95
Prob >chi2= 0.8776 Prob > chi2 = 0.7632 Prob > chi2 = 0.3285
Equality of industry distance measure chi2( 1)= 0.47 chi2( 1)= 0.62 chi2( 1)= 7.06
coefficients Prob >chi2 = 0.4943 Prob >chi2 = 0.4304 Prob > chi2 = 0.0079
Equality of interactioroefficients chi2( 1)= 0.06 chi2( 1)= 0.03 chi2( 1)= 0.33
Prob > chi2 = 0.8014 Prob > chi2 = 0.8535 Prob > chi2 = 0.5669

Note: *** ** * sjgnificant at the 1%, 5%, 10% le}. All regressions contain a constant (not reghrt®ffer, Firm, Industry and Area characteristissin Table 3 specification (4).

Source: authors’ calculations using ARD (Source Dal#l RSA, Enterprise Grant data (source BIS)
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