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LAND USE REGULATION AND PRODUCTIVITY
— LAND MATTERS:

EVIDENCE FROM A UK SUPERMARKET CHAIN
1. INTRODUCTION

This paper contributes to two important currentigyolconcerns. The first is the
concern with the slow rate of growth of producivit Europe compared to the US,
especially the contribution to this sluggish periance of the European retail sector.
The second is the growing evidence in both the W8 #the UK that land use

regulation often imposes significant economic costs

Introductory economics tells us there are thre&faof production: land, labour and
capital. Unless a student of agricultural economasd as a factor of production will
likely never be mentioned again. Yet space for sardastries is a significant input
and that would seem to be true of retailing. Tsisaisizable sector of all OECD
economies. On a reasonable measure of size — em@iy- it is the second largest
industry in the UK. Land use regulation in the Umitentionally restricts the
availability of land for retail. In English cities the mid-1980s the most expensive
land for retail cost 250 times as much as the raxgénsive retail land in comparable

US cities (Cheshire and Sheppard, 1986). In additiénglish — Scotland and
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the DCLG and at NB Real Estate. We should alsokil@erard Derricks, Yue Yao and Zovanga Kone
for their very diligent and capable research aasit and participants in meetings at the University
Aberdeen, the Free University of Amsterdam, IEBnivdrsity of Barcelona, Washington University,
St Louis, the European Real Estate Society, SERCtla@ European and North American Regional
Science Association’s annual congresses at whidieeaersions of this paper were given. Perhaps
most of all we should thank the major supermarketig who gave us access to their store level data
but who wishes to remain anonymous. The authorsesmonsible for all errors and interpretation.
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Northern Ireland are different — ‘Town Centre Fi(3tCF) policies concentrate retail

development on particular sites in central location

The control exercised on the number of sites is &kely to introduce a specific

barrier to entry into new markets. As was showmBbytrand and Kramarz (2002) and
by Schivardi and Viviano (2011) such barriers ttryalone can significantly reduce
supermarket employment or productivity at leasthi@ cases respectively of France

and lItaly.

The British system of land use planning has expfi@imed to ‘contain’ urban areas
since 1947. It imposes direct restrictions on toppdy of land for each, legally
defined, category of use. This increases the cosspace in all categories of
development: notably residential, commercial, wkale, industrial and retall.
Obviously the greater is demand for land for aipaldr use in a particular location,
the greater will be the price given this fiat-datered supply of land. Over the past 20
years a literature has developed analysing thecesmneffects of these restrictions.
Most of this work has related to the residentiateebut more recently studies have

begun to analyse the costs in other sectors.

Cheshire and Hilber (2008), for example, examirtesl dffice sector and concluded
that British land use regulation (planning) imposadtitional costs substantially
higher than in any other country for which it wassgible to get the requisite data.
Even in a depressed provincial city such as Birimamy restrictive planning policies
generated the equivalent of a tax on marginal coosbn costs of 250 percent
averaged over 1999-2005. In London’s West Endrdgsilatory tax was estimated to
have averaged 800 percent over the same perid2DQ5 total occupation costs for

office space in Birmingham were some 44 percenidrighan in Manhattan. Given
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that land is a relatively more important input intetail than into office-based
activities, first principles and the observed pramleland for retail use in Britain
suggest such costs may be significantly greatethen retail sector. Not only do
general containment policies restrict the supplylasfd for retail but, particularly
since 1996 in England, rigid TCF policies have mmsanaged retail to specific sites
in designated ‘town centres’ and virtually prohdditlarge scale out-of-town retail

development.

Griffith and Harmgart (2008) and Haskel and Sad@609) provided the first
academic attempts to analyse the economic impastitiéh planning policies on the
retail sector. Their work was consistent with tassl rigorously based conclusions of
the McKinsey Global Institute (1998) who arguedtthg preventing the emergence
of more productive, large format stores and byeasimg the costs of space, planning
policy was seriously impeding the growth of Totalckor Productivity (TFP) in the
UK retail sector. Perhaps overlooked, because hidldea detailed appendix, is the
work of the Competition Commission (2008, Appendi#). They had full access to a
very wide range of store specific data for the foain supermarket groups for the
period May 2005 to May 2006 covering store sizesnfr280 to 6,000 f Their
analysis produced very strong evidence of the itapoe (and statistical significance)
of store size to profitability and productivity eesfor example the results reported in

Table 6 of Competition Commission (2008, Appendi&)4

The contribution of the present work is that, ualfrevious academic researchers we
have access to a wide range of individual storelldata complete with full locational
details. We also have full planning decision dataall English local authorities from

1979 to 2008 which allows us to analyse the impmdatross sectional variation in
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planning restrictiveness within England. Furtherendie significant difference in
both timing and restrictiveness of TCF policies Emgland compared to other
countries of the UK helps us identify the specifitpact of TCF policies on store

output.

An earlier report, Competition Commission (200@yated considerable space to the
role of the planning system as a drag on competiiio the grocery/supermarket
sector and collected a vast quantity of useful rhelvant data. Appendix 12.7 of this
report, for example, contains careful comparisdiamd costs for retail development
in various Continental European countries caliltabe@ a basis as far as possible
comparable with those in the UK. The principlesidfian economics predict that land
costs for any given use will fall with distancerfrahe centre of a city and also fall as
city size falls. According to the Competition Conssion (2000, Appendix 12.7),
land costs in France followed this spatial pattéfstimates for Germany and the
Netherlands produced similar spatial patterns dsad eomparable land values to
those reported for France. Average land costs itaiBrwere five to ten times higher

than those in France and declined with neithersiigg nor distance from city centres.

Thus we already have strong evidence that prodtictiv supermarkets increases
with store size, other things equal, and that md space costs in Britain are an order
of magnitude higher than those in Continental Eaampcountries and a further order
of magnitude greater than in the US (though heeeettisting evidence is old). From
other work on the impacts of land use planninggyotin the costs of space in Britain
it may be reasonable to assume that (i) the irdflédad costs are caused by planning
policies, (i) direct controls on store sites andes in combination with higher

planning induced-land costs cause the substitati@pace out of production, and (iii)
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these factors are jointly responsible for redu@antput and productivity in the sector.
But to date the link to planning policies is monegmstantial than conclusive and the
most rigorous estimation of the quantitative impattplanning policies on retail

productivity (Haskel and Sadun, 2009) is basedion father than store level data.
Nevertheless, their estimates suggest a loss opé&dent p.a. in TFP growth from

1997 to 2003.

It is the purpose of this paper to address bothwaider issue of output loss and the
particular issue of causation. As noted above wthidoin large part by exploiting the
difference in timing of the introduction and in thgor of application of TCF policies
in England compared to Northern Ireland and Scdilartilising a Difference-in-
Difference (DiD) approach. In addition, however, wse an Instrumental Variables
approach to try to pin down causation between tiarian local restrictiveness and

foregone output.

Underlying our analysis is the estimation of a pritbn function explained in detalil
in Section 5. Some of the impacts of planning pediovill affect TFP while others,
such as more expensive land, may only influencetbductivity of particular factors
— chiefly labour. We explain in detail how we irgest the various impacts we
observe on specific forms of productivity in theaission of equation (2) in Section
5. All our measured impacts are in the form of mmee output but in what follows —
unless we specifically qualify it — we use thertéproductivity’ in a general sense to

include both TFP and the productivity of a spediictor or factors.

It should be stressed that we are attempting tatgyaonly the costs of planning
policies — not the value of any benefits that tinegy produce although we briefly

discuss this issue in the concluding section. tius view that at least knowing “the
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prices on menus” is helpful information and at préswe have powerful and

influential planning policies without any measufdleeir economic costs.

The paper proceeds as follows. Section 2 briefly eat the key elements of British
planning policies with respect to retail and sunises some of the findings so far as
to their effects. The next section establishes nfionmally our hypotheses and our
methodological approach, especially with respeddémtifying the causal processes
at work and the specific role of planning polici8gction 4 describes the data we use.
Section 5 presents the main analysis and an estimat output losses from three
main sources: higher space costs; direct controfs giore sizes; and
micromanagement of store locations to particuleassin town centres — although we
cannot differentiate here between this and bartierentry created by policy. The
estimates are based on two alternative approacmesmore conservative the other
perhaps more realistic. The final section summarisenclusions and policy

implications.

2. EXISTING LAND USE POLICIES: THEIR EVOLUTION
AND SOME IMPACTS

We need to know something of the particular forrd #iming of planning policies
and how they are implemented if we are to develsgful hypotheses as to their
economic impact. There are useful and significaffereénces, both in the precise
form and the timing, of policies for retail as beem England, Wales, Scotland and
Northern Ireland. While policy in Wales has tendedollow that in England rather
closely, differences between these two countries Marthern Ireland and Scotland
are significant. Although there are national guites for policy for each country of

the UK its implementation is initially the respadpisity of local jurisdictions — Local



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

Planning Authorities (LPAs). As discussed below, AP in England vary

considerably in the restrictiveness with which theterpret national policies. In all
four UK countries planning policies are implementag means of ‘development
control’ — that is, each proposed developrhéntonsidered individually by the LPA
and is then either permitted or refused (in contt@systems in force in the USA or
continental Europe where what plans permit canwbk)bThere is then a process of

appeal against local decisions.

The key details of retail sector planning policssthey have developed since 1947 in
each country of the UK are summarised in what Wwdlo The basic features of
Britain’s land use planning system were set in1847 Town and Country Planning
Act. This expropriated development rights, introgldicategories of land use defined
in statute; provided for local plans and the preaafsdevelopment control; and most
importantly allocated urban land between each lega& category and established
‘urban envelopes’ or ‘growth boundaries’. It alsmyded for Greenbelts but the

boundaries of these were delimited during the 1280scal plans were prepared.

Thus even in the mid-1980s the UK had had a systesupply constraints for land,
acting independently of prices, for more than aegation. The construction of the
motorway (highway) system from about 1960, growthcar ownership and ude
associated with residential decentralisation, ewckastrong forces favouring the
development of out-of-town, large format supermtslkand shopping centres. Policy

makers responded specifically to restrict such gweents in England from 1988.

2 Development has a legal meaning. It does not sadésinvolve constructing anything but includes
changes of use between legal ‘Use Classes’. Somogal to change the use of an existing shop from
selling say books to selling houses would congtitdevelopment’ and would need to be considered
via the process of ‘development control’ by theevaint LPA.

% Total car miles increased by 39 percent from 18¥1980; by 56 percent during the 1980s; 12
percent during the 1990s and a further 7 percent 2000 to 2008 (Department for Transport, 2012).
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England:
1988 — Policy which had previously accepted the roencial logic of out-of-town

retail changed in 1988 to direct new out-of-towtailedevelopment to Brownfield or
‘regeneration sites’;

1993 — Policy was changed to positively direct netail development to town
centres on the grounds that the free market wouldlér provide’' in-town retail
development (ODPM, 2004);

1996 — Strict Town Centre First policy was introddcin PPG6 (PPG stands for
Planning Policy Guidance, replaced with Planningidgdtatements, now abolished
and incorporated in the National Planning PolicarRework) (Department of the
Environment, 1996). This, crucially, brought in bahe ‘needs’ and ‘sequential’ tests
and dropped any mention of ‘avoiding unnecessagulation’. The ‘needs’ test
required the potential developer to demonstrateoraing to prescribed formulae,
that the community ‘needed’ more shopping space #mat their proposed
development would not undermine the viability ofiet local shopping facilities. It
can be argued this erected a barrier to entrylodal markets. The ‘sequential’ test
was designed to rule out all possible sites beddioeving an out-of-town site even to
be considered. A potential developer had to shaw ghitable sites in ‘town centres’
were not available and, subsequently, that sites'dstrict centre’ or ‘neighbourhood
centre’ were also not available before proposindeaweelop an edge-of or out-of town
site. A site was only defined as ‘suitable’ if ingvidentified for retail use in the local
plan. The fact that such a site might be owned biya supermarket chain did not
render it ‘unsuitable’. As ODPM (2004) state®PG6... (was) increasingly used by

LPAs as a development control tool to prevent dutemtre development, instead of
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as a basis for positive planning for town centiedbecame all but impossible to
develop large-format out-of-town stores in England.

Wales

Policy followed changes in England closely excépt guidance gave more emphasis
to the aim of a competitive retail sector and ecganent at the local level appears to
have been rather more flexible.

Scotland:

1996 — A form of Town Centre First policy, signdrtly weaker than that in England,
was introduced. There was an explicit aim of manmtg a ‘competitive and
innovative retail sector’ and a statement thataswot the role of planning to ‘protect
existing interests or restrain competition’ but diger local planners to favour town
centre locations for new retail by introducing anficof the ‘sequential’ test.

1998 — A revised policy gave more emphasis to tirgaetail development to Town
Centres and added leisure uses to those wheregdfexrpd location for development
was in Town Centres in the name of ‘sustainabilggt access via public transport;
but the guidance continued to instruct plannerasgist in maintaining ‘an efficient,
competitive and innovative retail sector offeringnsumer choice’; the ‘sequential’
test was maintained but the ‘needs’ test was riaidoced.

2006 — Policy became slightly more restrictive todgathe development of out-of-
town retail while remaining significantly more fliée than that in England. There
was no ‘needs’ test introduced and out-of-town t®weent was permitted when
there was access by public transport.

Northern Ireland:

1996 - A form of Town Centre First policy was irduwed. This remained more

flexible than in England. Critically, however, poli distinguished between
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comparison shopping and food: “Food superstoresyekier, rely on the close
proximity of adequate car parking and for this ogatocations within existing town
centres may be inappropriate. Edge-of-centre sigprovide a preferred alternative
in many towns ...” (Competition Commission, 2000here was emphasis given to
new developments not leading to a significant lolsgwvestment in existing centres
and accessibility by transport other than cars th& policy, especially for

supermarkets, was much less restrictive even th&taotland.

As can be seen from the outline above, policy towarut-of-town supermarket and
retail development in England gradually tightenexf 1988 with the radical change
in policy coming in 1996. This strongly redirectestail (and other traditional town
centre uses) to town centres (as defined by plahnEar from attempting to avoid
‘unnecessary regulation’ as previous policies haed it put the emphasis firmly on
‘town centre first’. According to ODPM (2004, pag&) the underlying rationale for
the change in policy was that town centre siteswvilee most ‘sustainable’: “...on the
premise that town centres are the most accessitd¢idns for alternative [that is non-
car] means of transport and facilitate ‘linked $tithereby reducing the need to

travel.”

As Figure 1 shows the policy change in England @iaaffected the volume of
applications for major new retail developments. sehbad more than doubled from
the bottom of the economic cycle in 1983 to itskp@al988 and by 1992 had begun
to recover from the 1990 recession. Following titeoduction of the full blown TCF
policies in 1996, however, development applicatide sharply despite the
continuing economic recovery, so that even by 20@2volume of applications was

little greater than in 1983. Since the revised PREBA996 applied only to new

10
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developments, however, applications for store esxters boomed. The Competition
Commission (2000) reports — based on its samplePdts — that in 1997 and 1998
there was nearly a fivefold increase in applicaitor foodstore extensions compared
to the preceding five year period. The sample oA4RBurveyed in ODPM (2004)
shows an increase from zero extension-applica@nsLPA in 1994 to 10 in 1998.
There must, therefore, be a presumption this faadurcumbents by restricting entry.
At the same time the strategic policy of major stgroups was revised. Tesco and
Sainsbury in particular developed smaller, in tof@nmats: in 1994 some 25 percent
of Tesco’s new openings were in town but by 200@i@lv openings were defined as
‘in town’; Sainsbury went from some 12 percent tawn’ in 1995 to 85 percent in

1999.
Figure 1 about here

A further point is that the sharp reduction in stdevelopment — illustrated in Figure
1 — has come to be reflected in an older stockudtlings in the retail sector than in
any other economic sector. As Barker (2006) shamsastonishing 90 percent of
retail space dates from 1980 or before: this coegdém some 75 percent of office
space or 70 percent of warehouse space. Olderifgsldend to be less productive

and also less energy efficient.

A further impact has been to raise the price dirgpace everywhere but particularly
in out-of-town locations (see Cheshetal, 2011). The supermarket chain for which
we have data classifies its stores’ locations atingrto official types as designated
by the planning system. It turns out that in faores, which are officially classified

by the planning system as in ‘Town Centres’, hineecheapest space, followed by

those in officially classified ‘District Centresndeed the evidence shows that retail

11
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space costs in the UK are only slightly relatedvémious measures capturing the
distance to functionally measured city centresy thetually increase at the extreme
urban periphery. This suggests that space was mastsicted in out-of-town locations

where stores were likely most productive, so spaxsts actually rose with distance

from actual town centres.

3. HYPOTHESES AND APPROACH TO TESTING

The hypotheses we are interested in testing afellas/s. The first is to confirm the
findings of the Competition Commission (2008) tladit else held constant, larger
stores are associated with higher sales and prigdyuctWe wish to do this, however,
in a way which allows us to test our second hypgithehat the operation of the
planning system has a causal role in reducing siaes. Our third hypothesis is that
the planning system — especially TCF policies -ticed TFP directly. In so far as the
evidence supports these hypotheses, we can useestumnates to quantify the
reduction in total output in the supermarket seetar more accurately in the major

supermarket group for which we have data — gengitatglanning policies.

There are three routes by which planning policigghinreduce productivity in

retailing. Policies may both directly restrict ®orsize or format and site
characteristics via TCF policies secondly the various policies may favour
incumbents and generate a barrier to entry as sadlpy Bertrand and Kramarz
(2002) for France or Schivardi and Viviano (201aj ftaly although in the cases
which they analyse, regulation is directly on emather than via land use planning

policies; thirdly the restriction on space for fetaay increase the price of such space

* As an illustration someone who was a planner wayibr a major supermarket group in the 1970s
informs us in a private communication that in thed they would easily be able to persuade LPAs to
allow a proposed store to be moved closer to adalout on a major road which could improve sales
substantially. This became very difficult or impibés after about 1990.

12
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and so cause it to be substituted out of producfiother reducing productivity in the
sector. The first two routes would reduce totaltdagroductivity while the third
would reduce labour productivity. In practice thélseee routes reduce to two since
we cannot differentiate between the first two: flpact of TCF policies on forcing
stores to less productive locations or smallerssdad their impact on restricting
entry® So in summary:

1. TCF policies may impede entry and force storestfigy sequential test, for
example, or just by forcing location to be in toagntres or on particular sites
within town centres) to be on smaller and/or lessdpctive sites than they
would otherwise have selected. As discussed ini@eé this effect would
work mainly via reduced consumer welfare, redustage sales, other things
equal.

2. Separately, containment policies, by increasingphee of space in general,
will tend to reduce store sizes. Retailers may stitcessfully choose profit
maximising store sizes but the higher cost of sgateses it to be substituted
out of production. This increases costs and leaddotwer output and
efficiency losses compared to the space use thatdwtave been employed

had the price of space not been increased by t&ramnt on land supply.

To test these hypotheses we use detailed storkdatee with exact store location so
other geographic/spatial data, which is relevard aray influence store sales and
productivity, can be included in the analysis. Rartnore we need store location

because of the fact that the characteristics ofab&tion with respect to the centre of

® Any such restriction on entry, by increasing locarket power of individual stores, would be likely
to increase product prices and so might increaselogserved measure of output. To the extent thst th
was the case, we would underestimate the true esionmost of land use regulation. This links to the
issue raised in the literature about the difficdfymeasuring retail productivity (Griffith and Hagart,
2005; Reynold®t al, 2005). However, in so far as planning inducedstraints directly reduce store
sizes and force stores onto sub-optimal siteshiisinambiguously reduce sales.

13
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urban areas may plausibly be causally linked toespsoductivity and the planning
system is operated at the level of Local PlanninghArities (LPAs) and (despite a

national policy) may vary in its restrictivenessrfr LPA to LPA.

4. DATA

We use two novel datasets. The first consists dividual store-level information on
a full set of stores from a major UK supermarkedugr who has given us access to
their data but wishes to remain anonymous. Vargalnelude sales, both net and
gross floorspace (the difference between them bsiogage space), whether a store
has a mezzanine floor and employment by store hEurtore, store characteristics
like total opening hours and store format have baletained. The store location is

available at full postcode level from which grideeences have been obtained.

Some key summary statistics are shown in Table totial there are 357 stores in the
UK with all or most variables reported for 2008.t@tithe total of 357 stores, 336 are
food-formats and 21 are non-food formats. Sincefood formats are quite different
to food-format stores, they are considered as aiapease and are either excluded
from the analysis or a dummy is added. From thelfioomat stores, there are 55
defined by the company as ‘small stores’, 252 agpéesstores’ and 29 as
‘supercentres’. The small type stores have a mimmspace of 25,000 sqg. ft., the
superstores 49,000 sg. ft. and the supercentr@®®3q. ft. Overall, net floorspace
varies from a low of just over 8,000 sqg. ft. toighhof more than 100,000 sq. ft. Our
measure of employment varies from 32 to 471. Thé mapital employed in the
supermarket sector beyond the premises themsal\stedk. We do not have data on
this but do have a measure of storage space whectake to be a proxy for stock.

This is therefore our capital measure.

14
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The vast majority — 95 percent - of employees aie pn an hourly basis with the
rest on a salaried basis. This information has hessd to construct a full-time
equivalent of employment since the hourly contrdctaff worked part-time while
the salaried staff were full-time. Staff remuneyatiand individual hours were not
available in detail from the company but based logirtinformation we make the
simple assumption that salaried employees aretifa# and hourly workers are on
average half time. This allows us to estimate Huthe Equivalent (FTE) labour

inputs at the store level. See Section 5 for furthgonale for this assumption.
Table 1 about here

The second dataset we use relates to planningiaexisVe collected all data on
planning outcomes from the Department for Commesitand Local Government
(DCLG). These are for Local Planning AuthoritiesP@) and cover all LPAs in

England and thus correspond to a subset of 26@sstdihe variable used in our
analysis to capture the restrictiveness of planmegylation at the LPA level is the
refusal rate for major residential projects. Theiable corresponds to the ratio of
rejected to total planning applications for majasidential projects (projects
consisting of 10 or more dwellings). These planrdata run from 1979 to 2008. We
use the data for majoesidential projects rather than majoetail projects because

there are insufficient applications for major retdeévelopments to yield statistically

reliable indicators of regulatory restrictiveness.

Others have used planning variables in their aealyd the economic impact of the
planning system (see, for example, Cheshire angsind, 1989; Prestcet al, 1996
or Hilber and Vermeulen, 2010). The most obviousalde to use is the refusal rate

although it might be expected that more restrictitfAs would also have more

15
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delayed decisions so that the delay and refusas nabuld be positively correlated.
Given the cyclicality of application rates for deyament one might think of the

mean refusal rate for a longer time period as ## imdicator for the individual LPA.

It is well known, however, that there is a potengadogeneity problem with the
refusal rate measure since the behaviour of deggdomay be influenced by the
behaviour of LPAs. Since applications cost sigaific resources, would-be
developers may hold back from making applicationsRAs known to be restrictive,
so no refusal results. Indeed there may be prigotigtions before any application is
made and when it is clear an application will netlikely to be successful it may not
come forward. There is, however, a counterforcaestrictiveness. Although the
probability of success may be lower in LPAs knownbe more restrictive, thus
discouraging would-be developers from applying, thayoff from successful
applications will be higher because permissionssaaecer. This will tend to increase
the flow of applications and — given that the LPArestrictive — the refusal rate.
Although we do not knowa priori which of these two incentives will be stronger, we
suspect the ‘discouraged developer effect’ shouleval. Consistent with this
conjecture, the analysis of store locations repoite Table 4 reveals that greater
LPA-level regulatory restrictiveness, other thimggd equal, significantly reduces the

probability of there being a store at all.

This possible endogeneity of the refusal rate nmeasiakes identification of causality
problematic. Our approach to this problem is toiskan instrument. Specifically, we
exploit exogenous variation in regulatory restvietiess arising from local differences

in political control. A comparable identificatiortrategy was first used by Bertrand

16
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and Kramarz (2002) and later, in a more comparablgext, by Sadun (2008). We

discuss this in more detail in Section 5.

5 RESULTS

Underlying the analysis in this section is thereation of a production function for
supermarkets with land as an explicit factor of duation. A Cobb-Douglas
functional form is applied with factors of produwarti floorspace, labour and capital.
We have only one year’s data available so canreaysanel approach and the natural
log of sales (turnover) is used as the dependenabla. The supermarket chain
whose data we have access to, however, has apadicy of uniform mark-ups by
product across all stores, so sales per store dghmilclosely correlated with gross

margins and value addéd.

The production function is as follows:
Y, = AFP1 152K P (1)
where:
Y;: sales of store
A: total factor productivity (TFP)

Fi: floorspace of storg L;: labour input of store K;: capital input of store

Our basic econometric specification can be wrigten
InY; = Bo+pB1InF; + B InL; + B3 InK; + Xjy + Z{6 + ¢ (2)
where:

X’i: vector of store specific controls (such as agstafe and age of store squared)

® The store group does vary the product mix by stordor example, the largest pack sizes or not pre
packed fruit and vegetables may not be availabsmaller stores: also they claim to match fuelgwic
with the lowest-priced local outlet so petrol anelsel prices vary.
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Z’;: vector of area specific controls

We would interpret positive coefficienjsand § on the store- and location-specific
variables and upward shifts i3 as signifying an increase in TFRhile a change in
the quantity of, say, floorspa¢ewould be associated with a change in capital and/o

labour productivity.

There are two apparent limitations to our data. @nhat our measure of capital is
less than ideal; another is that our data is csestional in that sales and inputs relate
to only one year. The data has, however, three sebgtantial advantages for our
research: it covers all establishments but of ang firm; it is at the level of the

individual store; and it includes the date eachiestwas established, adding a time-

dimension to our otherwise cross-sectional dataset.

The desirability of single firm data is stressedlayorcik (2004). She discusses some
of the significant econometric problems identifiedthe literature when the store
level data comes from numerous firms. Griliches Btaidresse (1995) argue that the
choice of inputs may be potentially endogenous esititey are selected by the
producer who has specific knowledge about the pribdty of say labour for that
firm (compared to others) or in that particular kedr This supports using single firm
and establishment level data since the retail tutié a large chain will be in many
local markets. Griffith and Harmgart (2005) simliyaargue for store level data. They
also point out the need to include store age gitierfindings of Fosteet al (2002)
that in the US productivity growth in retailing ¢gly occurs in new stores (a nice
irony for us since we find that in England new sssince about 1990 have been

increasingly less productive). Our data relatesltcestablishments of one firm so

7 That is, we allow TFP to vary by stdrand locatiorj. TFP can be expressedds= efo+Xi¥+Zj6
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inter-firm variation in productivity known to manag but not to economists is not
relevant and we can include local market conftdfreover, the firm in question has
a standardised national policy governing employnpailicies and its pricing, with

equal prices across all stores.

The main results on which we rely to identify thmpact of Town Centre First
policies on productivity are those of the Differedn-Difference (DiD) model.
Following equation (2), our DiD-estimating equatican be expressed as:
InY; = By + B1InF; + B,InL; + BsInK;++B,(England;)
+f5 (Englandi X Post Treatmentl-)+ﬁ6 (Post Treatmenti) 3)

+ B, (other controls) +¢
This specification exploits the variation in thepi@mentation of TCF policies in
England compared to Scotland and Northern Irel&ntce policies in Wales are only
somewhat differentiated from those in England, weluae the few Welsh storés.
The results are reported in Table 2. In Appendikl@aA.1 we report the results of
estimating our base specification (2), separatetyEinglish stores and the combined

Scotland and Northern Ireland stores.

One problem for both these approaches is that weotidnave exact information on
labour hours per store, only a head count of salastaff who we assume are full-
time, and hourly paid staff who we assume are twadé for reasons explained in
Section 4. So we construct an estimate of full-tegeivalent employment (FTE) by

multiplying the headcount of hourly-paid staff by @nd salaried staff by 1. We also

8 In our empirical analysis we include fixed effefts local labour markets, identified as Travel to
Work Areas (TTWASs). These covariates should effetyi control for differences in labour
productivity or availability across local labour rkets.

° However, results are qualitatively similar acraisreported specifications if we include the Welsh
stores with England.
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experimented with other ways of estimating FTEs éample simply aggregating up
all employees or using the Annual Survey of Hourd &arning®) and concluded

that the estimate of FTE employment is not paréidulsensitive to this assumption.
Using a multiplier of 0.5, however, yields — byraal margin - the best estimates in

that the coefficient on FTE employment is most {z@y estimated.

The measure of floorspace used is net floorspduis. i$ more sensible theoretically.
Moreover as noted we are able to estimate storpgeesas the difference between
gross and net floorspace. The DiD model reportedTable 2 includes some
appropriate controls. The first control is the prese of a mezzanine floor; it is
widely believed in the retail trade that mezzarfloers tend to generate less sales per
unit area than the ground floor does. The signhos tariable is always negative
albeit only significant in the ‘conventional’ proction function results reported in
Table A.1 but not in the DID model. Further releivaontrols are labour inputs
measured as employment in FTEs (employment), tijgahing hours (hours) and a
dummy variable for non-food format stores (non-fdodmat). The latter dummy is
included because non-food stores differ from fomuniat stores in various ways (e.g.
their logistics) that may affect the relevant cleggastics of their specific production
function; the dummy captures unobserved charatiteyithat are unique to the store
type. We also control for the impact of more locaimpetition (competition). This
measures the proximity of the store in questiotht nearest five stores in the two
main chains with which our store group competes tnabgsely. Although the

coefficient on this control has the expected sigris only significant in the full

% \We used the Annual Survey of Hours and Earninga dathe LPA level on hours worked for the
specific occupational categories covering retaitk@os but concluded that the company’s own data
although somewhat approximate were more accuraterntaking implicit assumptions that workers in
a given occupation and LPA worked similar hoursardgess of which retailer/store employed them.
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production function approach reported in Table Aol in the DiD models reported in

Table 2.

Table 2 about here

We also add two alternative sets of control vaeabko capture unobserved
characteristics that relate to the age of the siidne first is in effect a continuous time
trend. We experimented exhaustively with functiof@ms but found a simple
quadratic fitted the data best. All higher ordetypomial forms were statistically
completely insignificant. The second set of comstrisl one dummy variable for each
year of store opening, capturing non-linear effebts relate to store age. We also
control for a key characteristic of store catchmargas — their ‘market potential’
measured as population within a 10 minute driveetiin other models - reported in
the unpublished Web Appendix Tables U.1 to U.4 -haee included additional area
controls including local car ownership measurethasshare of households with cars
within 15 minute drive time; and local income meaasuas average full time male
earnings. These controls were insignificant in nmostels. Crucially, they have no
impact on the key results of interest here so argted in the main models reported
in Tables 2 to 4. All models reported in Table &cainclude Travel to Work Area
fixed effects as do models (2) and (4) in Table. Alie argument for including area
fixed effects is that there may be unobserved @imrariant) variables specific to
certain areas. We use Travel to Work Areas (TTWAs)apture these possible area
effects on the grounds that TTWAs are defined ted@nomically self-contained in
the sense that people who live within a given TTYéAd also to work in the same

area; and so it may be supposed, tend to shopwitiat area too.
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As expected, results indicate a significant anditpes effect of both space and
employment on output measured as sales. Largersstall else held constant, have
stronger sales. The key result is the DiD-effecvéner. As described in Section 3
restrictions on out-of-town supermarkets began doirfiroduced in England from
1988 but were implemented with almost completediigiwhen Town Centre First
policy was introduced in 1996. Policy attempts tees retail to traditional town
centres were introduced rather later and neveingadlyr in Scotland and Northern
Ireland. We therefore report results for two brpaknts, 1988 and 1996, although we
have experimented with intervening years and geadiy similar results. We observe
that regardless of the break year selected Englistes became significantly less
productive - all else equal - to those in Scotland Northern Ireland by about the
same amount. The coefficients on the DID variabéeadways statistically significant
and point estimates of our preferred specificati@morted in columns (3) and (6) of
Table 2 are -0.097 and -0.095, respectively, inmglya loss in TFP of about 9.6
percent. We note that this is an underestimateFéf [bss — not just a lower bound —

to the extent that TCF policies in Scotland andthen Ireland were also binding.

Table A.1 reports essentially similar results baesl not use a DID approach. The
causal inference is therefore weaker (althoughroight argue it is necessary to find
only one smoking gun to demonstrate causation)tedits we estimate models
separately for the English stores and those inl&wbiand Northern Ireland exploiting
the fact that we know the year of opening of tt@est(and, therefore, whether the
store’s location and size likely were affected b@FTpolicies in the respective UK
countries). For most of the key variables resutes l@oadly similar with space and

employment continuing always to be statisticallgn#icant. The point of particular
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interest is the effect of the year of opening oe af store variable and the squared

term of this variable.

As noted in Section 2 we are observing somethikg & natural experiment. By
comparing the results from the models estimatedthen English stores (models
reported in columns 1 and 2) with those estimatedtores in Scotland and Northern
Ireland (columns 3 and 4) in Table A.1, it becorapparent that the effect of age of
store on productivity is highly significant in Emagld but not at all significant in

Scotland and Northern Ireland.

For the sample of English stores the relationsleifpvben age of store and output is
clearly quadratic (similar to the effects reportecolumns (2) and (5) of Table ).
The estimated best fit relationship for date ofnfdimg and output (based on Table
A.1, column 2) implies that the oldest stores hawes would be expected — a lower
output other things equal. Output, all else heldstant, increases for stores founded
during the 1960s and 1970s but only until aroun861®@utput in stores founded after
1986 flattens and then begins to fall and the wenyest stores have the lowest output
of all. There is of course some error associatdll estimating the peak store age for
output (or productivity) but its growth closely l&fts the period of innovation with
larger format, out-of-town stores during the 19&&l 1980s and the peak and
subsequent decline is entirely consistent with B results reported in Table 2
strongly suggesting that one impact of the chamgesanning policies in England has
been to make stores less productive for any givam &n obvious interpretation is
that this results from policy forcing retail tonimsically less productive locations and

sites and so reflects a policy imposed reductiofHR in the supermarket sector.

1 As in columns (2) and (5) of Table 2, we exhawdjivexperimented with alternative functional
forms but the quadratic form fitted the data bestl digher order polynomials were statistically
insignificant.
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However the estimated relationship between dastaré foundation and output does
not account for all of the observed reduction mrestoutput observed from the early
1990s because the TCF policies in England additiorsignificantly reduced the

average store size. This is illustrated in Figurevtich shows the average size of
stores founded in each year from 1966. What wergbss that there were apparently
two separate effects causing store productivity angbut to fall as a result of the
change in planning policies in England. The firstsvio regulate the micro-location of
stores pushing them to town centres. This was agedcwith a loss of TFP because
of less convenience for customer access and fastiogg Town centre sites are
intrinsically less productive. This effect is camd in the quadratic relationship
between store age and output all else — includioig size - held equal. However all
else was not held equal as evidenced by Figuré@ .pblicies not only pushed stores
towards less productive town centre locations haytalso controlled the particular
sites stores could locate on and these were — hbeirigwn centres — on average
smaller. So falling store size as a result of theromanagement of store locations
provided an additional reduction to the output ieseyve. This fall in output due to
smaller store size can be interpreted as a fddbour productivity since the effect is
that of less output per unit of labour input. Sumgnup, micro-location as well as
store size both matter, and matter significantlg,an the present case of enforced

locations, adversely for store output and proditgtiv
Figure 2 about here

At this point we should perhaps discuss in mordltdépe origins of the productivity
penalty induced by TCF policies. What the datatellang us is that controlling for all

other factors, including store size, sales peredit systematically for stores founded
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after TCF policies began to seriously bite in Engtaand that store size itself matters
for sales per store all else equal. This evidemom fthe DiD models in Table 2 is
perhaps econometrically most persuasive on thesdspalthough since we are not
comparing a ‘treated’ with an ‘untreated’ case tather a strongly treated (England)
and a modestly and later treated case (ScotlandNantthern Ireland) the estimated
DiD coefficients will almost certainly underestiraahe actual size of the impact on
TFP of TCF policies. These productivity effectsweoer, must largely come through
the consumer welfare side since we do not direntgasure costs: only output
measured by sales. The hypothesis is that stores esemstrained to less productive
sites but the impact on logistic costs for the canypis not completely captured in
our data. What appears to be completely capturethesimpact on customer
experiences and satisfaction. In-town stores anee rdifficult to get to, require more
carrying of purchases and are likely to be morgeslio stock control problems
(storage facilities are smaller and delivery systéess efficient; see Bell and Hilber,
2006). Because they are smaller, the range of gasgsecially pack sizes, may be
less attractive for customers. Equally out-of-tostores, easy to reach by car (and
lorry), allow quicker and less stressful shopping a greater chance of finding items
the customer needs because storage, stocking wvergesystems are more efficient.
So any additional costs imposed on the store ghbyufihe micromanagement of site
selection imposed by TCF policies would be pastiéf.g. with delivery-associated

costs) reflected in our data but not fully measufed

The interpretation of the relationship between yefastore foundation and TFP is

made more plausible still by another piece of evoge The most obvious alternative

12 Additional store specific costs would likely begagively capitalized into land prices, consisteithw
our observation that land prices are lowest for céintre stores.

25



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

explanation for why older stores are more prodectiould be that as the store group
expanded and built more stores over time, it cllosanost productive and attractive-
to-customer locations first. However the evidenoesdnot support this explanation.
The most obvious measure of an attractive locatsothe population within a 10
minute drive time. The correlation between the afgihe store and population within
a 10 minute drive time for English stores is whotgn-significant (r= -0.019,
p=0.76). That for stores in the rest of the UKris0(260, p=0.014). In other words
there is no significant relationship at all betweéme measure of location
attractiveness and store age in England. In treedesstrained rest of the UK there is
some positive relationship although this is nohsigant at conventional levels. So,
although in the less constrained rest of the UKethe some tendency for the older
stores to be in locations with higher market poggnsince this is included as an
independent variable in Table 2, its impact is calgd for even in Scotland and

Northern Ireland in the estimation of the storedoidivity - store age relationship.

The role of planning restrictiveness

We have persuasive evidence, therefore, that gietiing up on out-of-town stores
in England which started in 1988, and the microngan@ent of store locations
imposed with the full-blooded TCF policies introédcin 1996, caused a significant
decline of store-level productivity. Another issgsewhether cross sectional variation
in the restrictiveness of the planning system atdloences store productivity. The
most obvious way in which to investigate this issie whether there is a direct
relationship between indicators of planning resitreness at the LPA level and store
size: does more restrictive local planning policgker stores smaller, all else equal?
By constraining the supply of space, planning pedicincrease its price, thereby

causing a substitution of space out of productidmre more restrictively policies are
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applied by an LPA, the smaller might stores tentdéoWhile also having the effect
of reducing productivity, this would be an ‘effiqi, cost minimising adaptation by
stores to distorted factor pricésAnother possible outcome of more restrictively
applied policies might be of course that theredsstore at all. The results of testing

these two possibilities are investigated in TaBlesd 4.
Table 3 about here

Table 3 shows the results of relating store sizehto restrictiveness with which
planning policy is locally applied using the data food format stores onfy. We
have planning outcomes for every LPA in Englananfrd979 to 2008. Since we do
not have this information for Scotland, Wales orrtNern Ireland we have to drop
stores in those countries from the analysis. We disp those stores opened before
the date our measures of local planning restriotge could have had any effect. We
take this to be 1980 — so our sample is restritdehglish stores founded after 1980.
These two restrictions reduce the number of obsens from 357 to 217. As is
argued in Hilber and Vermeulen (2010) there aredgaasons for taking the long
term mean of measures of planning restrictivenessliminate one source of
endogeneity, their fluctuation with the economicley We therefore take the average

refusal rate of major residential projects in arAl#er the period 1979-2008 as our

13 The circumstantial evidence is that the genemlisentainment’ policies implemented in Britain
since the 1947 Town and Country Planning Act wexeéry the effect of constraining land supply and
increasing its price well before our measure ofalgglanning restrictiveness starts in 1979. Such
effects were discussed in Heli al. (1973) and documented for 1984 in Cheshire angsdrd (1986).
The point is that while land prices may have beenegally raised even by 1979 still cross sectional
variation in planning restrictiveness since theruldde related to systematic variation in retatep
prices between LPAs.

14 As noted above space constraints are likely te lsadlifferential effect for food and non-food fotma
stores. A dummy variable for non-food format stowesuld not (fully) capture these differential
effects. We note however that results are qualdhtisimilar if we estimate specifications for thel
sample of English stores and control for the stgpe by including a dummy variable, although the
effects are slightly less precisely estimated.
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measure of LPA restrictiveness (see Section 4Herrationale of taking the refusal

rate of majoresidentialprojects).

Because of endogeneity concerns with respect tagheof the refusal rate we use an
4 approach. Our identification strategy followstthdopted by Bertrand and Kramarz
(2002)° and implemented by Sadun (2008) who used the sdamming data and
methodology as ours in a similar context. Tabl&é@ass the results using the share of
Labour councillors at the local elections over pegiod 2000-2008 as an instrument
for the refusal rate of major applications for desitial projects. The logic for using
political composition as an instrument is (see $ @008, or Hilber and Vermeulen
2010) that low and middle income Labour voterslitranally care more about the
availability of jobs, prices in shops and housirfpralability and less about the
protection of house values (fewer low income rasisieown homes) by preventing
development® It may also be the case that concern for protgajireen fields from
development is a normal good. Higher income voteight be more concerned with
preventing development on green field sites thanl@aver income ones. Hence, we
would expect the local share of votes for the Lakparty to be negatively associated
with the restrictiveness of the local planning syst Our identifying assumption is
that, controlling for the other covariates (i.ee thther explanatory variables of store

siz¢”), the share of Labour seats affects retail staze snly through planning

15 Bertrand and Kramarz (2002) used the voting pridos for right wing parties as an instrument for
how restrictive a French department would likely tosvards new retail entrants. They found a
significant positive relationship. Here we are gsihat is in effect a mirror image instrument — the
proportion of representation from the main left gviparty.

® Homeowners have strong incentives to behave asBY¥/(Not-In-My-Backyard) and oppose new
residential construction nearby as more local hausupply or impeded views adversely affect house
prices. While renters may also like nice viewsythee likely to be at least partially compensated f
deteriorating views by being able to negotiate loreats.

One might be concerned that Labour voters diffemfrother voters with respect to their earnings
and their probability of owning a car and that th® measures might be correlated with the refusal
rate and,at the same timedirectly related (e.g. through sorting of houddbBowith similar
characteristics) to store size and the probabiligt there is a store of the supermarket chain in a
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restrictiveness. The first stage results reponettheé bottom panel of Table 3 confirm
that the share of Labour seats is strongly andsstatly highly significantly
negatively correlated with regulatory restrictiveseThe values of the Kleibergen-

Paap F-statistic show that weak identificationas a problem.

The top panel of Table 3 reports the results of éeeémated effect of planning
restrictiveness on store size. The model resufisrted in column (1) are estimated
using OLS and without TTWA fixed effects or confol'his naive estimate implies a
negative and significant effect of the regulatomstrictiveness on store size.
However, this estimate is likely biased. The rissblased on our 4 approach are
reported in columns (2) to (4). The results regbite column (2) are based on the
same model as in column (1) but are now estimatiéa TELS, taking into account
the likely endogeneity of the refusal rate. The slad column (3) includes both
controls for exogenous influences on store sizeadsm TTWA fixed effects. Finally,
the model in column (4) additionally controls ftwetnumber of years since the store
opened. The rationale for including this additiooahtrol variable is that we will
capture the relationship between store age and diee to TCF policies. The
coefficient on the refusal rate measure is negadiveé significant in all three IV-
estimates. It is noticeably larger in the IV-estiesaimplying a downward bias
introduced by the endogeneity of the refusal ratee last model arguably provides
the stiffest test. Model (4) would seem, therefdre,provide the best consistent
estimate of the impact of cross sectional variationLPA restrictiveness and to

confirm that planning restrictiveness has a dicadual influence on store size and so

particular LPA. To address this concern we esticthat®dels with earnings and car ownership in the
first and second stage of our TSLS-estimates. Hneirggs and car ownership controls were typically
insignificant and did not alter our results; so dvepped them from our finapecificationsHowever,
results with the two controls are available in thgublished Web Appendix Tables U.2 and U.3.
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on productivity in the supermarket sector. It thuevides evidence indicative of a

causal relationship from more restrictive localnpileng policies to smaller store sizes.

However more restrictive local authorities may justt tend to make stores smaller;
they may exclude them altogether. This is testebainle 4. Again using the same IV
approach we test two ideas. The first, with residimorted in columns (1) and (2) —
using OLS and TSLS (based on the same |V-strategy) Table 4, is that greater
restrictiveness reduces the probability of theiingea store at all; the second, with
results reported in columns (3) and (4), is thaatgr restrictiveness reduces the
number of stores. The results point very stronghthte conclusion that there is a
direct causal effect from more restrictive policies there simply not being a
supermarket or their being fewer supermarkets. T$isot exactly measuring an
impact of planning restrictiveness on store progigt although it does strongly
suggest a loss of consumer welfare caused by a rastective local application of

planning policies.
Table 4 about here

Estimated impact on productivity

These quantitative estimates of the impact of TGlicigs on total factor productivity
in supermarkets (Table 2), on the relationship betwthe age of a store and the
store’s normalised productivity (Table A.1) andtthatween LPA restrictiveness and
store size can be converted into direct estimateheo overall impact of planning
policies on output and productivity in the superkefusector. To these we need to add
a measure of the productivity impact of the dinextuction in store sizes following
the introduction of TCF policies as illustratedFigure 2. The results of this exercise

are shown in Table 5.
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The quantitative effects shown in panel [1] of Eabluse the DiD results reported in
Table 2 to estimate an average loss of TFP in Emgliores from TCF policies, store
size held constant. For reasons noted above —effet in Scotland and Northern
Ireland, there were policies designed to steeilirggeto town centres, albeit less rigid
and introduced later — the estimated loss of TF®.6fpercent is not just a very
conservative lower bound but almost certainly awdlewmestimate of the impact in
absolute terms. Panel [2] of Table 5 provides #ermétive estimate of the impact on
TFP of TCF policy in England again holding storeesiconstant. It uses the
relationship between age of a store and normapseductivity reported in Table A.1
to simulate what productivity for an average store2006 (chosen as the date of
opening by which it could reasonably be assumetth®astore would have reached
full operating efficiency by 2008) would have bednthe rate of productivity had
continued to grow between 1986 and 2006 at the alhserved in our data for the
period 1966 to 1986 (0.46% per annum). This pravi@eounterfactual productivity
estimate for 2006 stores. The implied loss of TFR oepresentative 2006 English
store on this basis is 16.2 percent. Panel [3] tfies1the impact on productivity of
the smaller size TCF policies imposed on stores {lse discussion of Figure 2). The
main driver of increasing store size was the caimig increase in car ownership and
the use of more and larger lorries in logistics pted with the completion of the
motorway network. This in turn interacted with ptgiion decentralisation, itself
influenced by the same factors (Anas and Moses;1Of8shire, 1995). The problem
is that choosing the counterfactual is not strédayisard. We have to assume some
size the average store would have been in 200Beirabsence of TCF policies. We
have chosen it to be as conservative as possibl@agsumed simply that if stores had

continued to locate without the specific constraintsite size imposed by TCF policy
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then new stores founded after 1996 would have bsdarge but no larger than new
stores founded between 1990 and 1995 were on aefag would, of course, only
impact on the output of stores founded after 199& implications of this assumption
for the additional loss in store sales imposed B Policy is shown in panel [3] of
Table 5. It represents a further loss of produstivi which we attribute to labour

productivity — of 2.6 percent.
Table 5 about here

There are two reasons why even these values maycbeservative or lower bound
estimate of the productivity losses imposed by Tgdlicies. Apart from the
likelihood that as car ownership continued to rafeer 1995, stores would have
continued to get bigger (which we discount), askdhsand Sadun (2009) report,
productivity in the British retail sector actualiyew in the first 5 years of the 1990s at
a rate of 0.38% pa. This, however, compares witlararualised rate of productivity
growth in the US of 0.49% and, in the US, this pitrity growth accelerated
sharply in the second half of the 1990s to 3.23% gyewum (Haskel and Sadun,
2009). Given this evidence from the US, to assumenea constant rate of
productivity growth in British retailing over thehale period 1966 to 2006 is likely to
be a low rather than high estimate. The seconarfastthat we are only to a limited
extent including additional costs imposed on thenfiThese are likely to include
more expensive logistics given that stores wereremsingly located in more
congested areas in town centres, farther from m@tpraccess, and were smaller,

with less storage space, so requiring more freguestocking.

Thus the DID based estimate of the hit to TFP oF T®licies (Panel [1]) is almost

certainly an underestimate although it does proadmuch more secure basis of
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identification than the loss of 16.2 percent (Paj®) derived from the straight
comparison of results for English versus Scottisth Idorthern Irish stores reported in
Table A.1. The assumptions underlying the furtlesslfrom directly forcing stores to
be smaller (Panel [3]) is just based on a conseerassumption about how big stores
would have been by 2008 without the constraintehd forced onto particular sites

in town centres.

There is however still another source of lost purtigity associated with planning
polices more generally. We should include an edgnoéthe impact of reduced store
sizes in the more restrictive LPAs compared tol#aest restrictive. An estimate of
this is shown in panel [4] of Table 5. To derivasthour baseline is the average
predicted productivity assuming that all storegha sample were located in LPAs
with the same regulatory restrictiveness as obseirvéne least restrictive LPE We
compare this counterfactual productivity (which ¢®@mparably higher as the
counterfactual stores are bigger) to the predipiediuctivity based on the actually
observed regulatory restrictiveness in each LPAs Tomparison implies a loss of
TFP of 6.1 percent for the store group overall. €Bithe implausibility of even the
least restrictive LPA having had no impact on theeof retail land (for example see

Appendix 12.7 of Competition Commission, 2000),iag¢his value seems likely to

181t might be objected that the least restrictiveALiRight not be realistically representative of teeel

of restrictiveness that could apply in the real ldidrecause either it is an outlier or it might esgent
some form of measurement error. However our measiurestrictiveness is the average of all values
for each year from 1979 to 2008 so simple measunegreor could have little if any impact; and even
by 1979 policies constraining the supply of landretail use had been in place in all English LR&s
least since the mid-1950s. Given the rise in cameyship and incomes between then and 1979 it is all
but inconceivable that even in the least restréctiPA (Middlesbrough) there was not an economically
effective constraint on land supply. This conclusie supported by the estimated price of land for
retail development compared to that for indusuigsg in Darlington (another less prosperous citthef
NE of England chosen because it had some of thet temstraining land use policies observed in
England then) and reported in Cheshire and Shepd&&b). This cheapest retail land in Darlington
was then £1.159 million per acre compared to £X¥,fad the cheapest industrial land: the most
expensive retail land was estimated at £13.53%amilper acre compared to the most expensive
industrial land at £20,000 per acre.
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be a lower bound estimate. We should emphasisenbattill include no allowance
for the results reported in Table 4: that it is gynless likely that there will be any

store in the more restrictive LPAS.

The final panels of Table 5 summarise these resQlis the most conservative of
assumptions TCF policies appear to have causedsadbat least 12.2 percent in
supermarket productivity. This is almost certaihtywever not a conservative lower
bound but an underestimate since it assumes tlesé tvas no effect on store
productivity in Scotland or Northern Ireland of s there designed to steer retail
development to town centres. The final figure foe impact on productivity of all
planning policies, including cross sectional vaoiatin LPA restrictiveness reported
in the final panel of the table, is less consemstand has a slightly less firm
econometric base but still we judge is likely tosbwer bound rather than an upper
bound estimate for reasons given above. And evierfitjure of a total productivity
loss of 24.9 percent makes no allowance for theachpn welfare of more restrictive

application of planning policies simply excludintgres from local areas altogether.

6 CONCLUSIONS

The results strongly suggest that planning polieies particular Town Centre First
(TCF) policies — directly cause a significant refilue in both total factor productivity
and — separately — labour productivity in retaillagt least in the case of the large
supermarket sector. The fact that more restricli€€& policies came earlier and have
been substantially more rigid with respect to stmeations in England than in
Scotland or Northern Ireland provides us with ifeef a form of natural experiment.
We exploit this to estimate a DiD-model. The reswlft this imply a loss of TFP of
some 9.6 percent with an additional 2.6 percens lofslabour productivity. This
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however is likely to be an underestimate sinceflicitly assumes that the policies in
Scotland and Northern Ireland were neutral witlpees to town centre retail location.
As Roger Tym and Partners (2006) makes clear, mtl&wl at least, policy was
restrictive although introduced somewhat later dodnulated significantly less

rigidly than in England. A less conservative butsldirmly based estimate of the
impact of TCF policies on total factor productivityyr English stores is a loss of 16.2

percent.

We have shown that if output is measured as tume\e measure supported by the
fact that the store group whose data we analyse s a firm policy of equal mark-
ups in all stores - then output rises with store sall else equal. Store size in turn is
affected by regulatory policies, arguably in twpaate ways. Firstly, TCF policies
in England that became very rigid after 1996 dlyeaffected store size. Stores built
since 1996 are significantly smaller compared twrest that opened prior to TCF
policies becoming rigidly binding on the choice sife location, and this despite
significant population decentralization and conéiduncrease in car ownership and
the use of more and larger lorries. Based on vengervative assumptions about the
counterfactual, our simulations imply that storéesaare 2.6 percent lower as a

consequence of this adverse effect on the sizengligh stores since 1996.

Secondly, our evidence indicates that, indepengeftihe central government’'s TCF
policies the restrictiveness with which plannindi@es operate varies significantly
by jurisdiction and the more restrictive local megs not only made stores smaller
(and so less productive) but tended to exclude thkogether. This was shown by
using the mean 1979-2008 refusal rate for majadeesial developments for each

LPA as a measure of ‘regulatory restrictivenessie@oncern with the refusal rate
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measure is that it may be endogenous and thatc@ssequence, the estimated impact
of regulation on floorspace may be biased. In otdexddress this concern we employ
an IV approach and exploit exogenous variation vaeri from the political
composition of local councils in charge of plannipglicy in order to identify the
causal and unbiased effect of regulation on staee ®oing this we have reasonably
established that more restrictive planning regigeserate smaller stores and smaller
stores generate less output, all else hold congtantsimulations imply that if all the
stores in our sample were located in jurisdictiounere policy was applied as in the
least restrictive English local planning authoritgtill very restrictive by international
standards — their combined output would be 6.1gmerbigher on average. Adding
this effect to the direct loss in productivity gested by the TCF policies in England
since the late 1980s and the indirect effect ofsdm@e policies on store size, indicates
an aggregate loss of productivity of at least J#®&ent and more likely 24.9 percent

since the late 1980s.

Following the financial crisis and recession of 2@Bere is talk of a ‘lost decade’ of
output being imposed on European economies. Whatave shown here is that in
one very important sector of the British economgupermarkets and groceries —

policy has imposed more than a lost decade of oatpan its own.

This, of course, is a gross economic cost, not asome of net costs. Restrictive
planning policies may also generate benefits ncasued here. When TCF policy
was introduced it was claimed that town centre tiooa for retail would improve
sustainability by allowing ‘linked trips’ and usé public transport and would ensure
access to shops for poorer households who werelilkedg to have cars (ODPM,

2004). The two benefits the policy was expectedgémerate, therefore, were a
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reduction in the carbon footprint of retail andimyprovement in equity. One further
intended step in our research is to rigorously watal these expected benefits —

particularly the carbon footprint impact of TCF joyl

The great advantage of estimating a credible wielobound value for the total cost of
planning policies in terms of retail productivitypwever, is that even if it fails to
estimate any benefits, it should improve policy isiens. Planning policy may
generate some gains, such as preserving the exegtjmearance of town centres (even
if, as Sadun, 2008, shows, it reduces employmenhddpendent retailers in town
centres) but it would seem important to have aimmasé of the corresponding costs
associated with such benefits. In particular itidtidnelp to think more systematically
about what precisely such benefits might be andthenehey could be achieved at

lower cost to output and productivity.

37



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

References

Anas, A. and L. Moses (1978) “Transportation andhd.aJse in the Mature
Metropolis,” In Leven, C. (edyhe Mature MetropolisLexington: D.C. Heath.

Barker, K. (2006)Barker Review of Land Use Planning; Interim RepoAnalysis
London: HMSO.

Bell, D. R. and C. Hilber (2006) “An Empirical Teef the Theory of Sales: Do
Household Storage Constraints Affect Consumer artdreS Behavior?,”
Quantitative Marketing and Economjek 2, 87-117.

Bertrand, M. and F. Kramarz (2002) “Does Entry Ratjon Hinder Job Creation?
Evidence from the French Retail IndustrQuarterly Journal of Economic417,

4, 1369-1413.

Cheshire, P. (1995) “A New Phase of Urban Develagnre Western Europe? The
evidence for the 1980sUrban Studies32, 7, 1045-63.

Cheshire, P. and C. Hilber (2008) “Office Space @y RRestrictions in Britain: The
Political Economy of Market Revengdgtonomic Journall18 529, F185-F221.
Cheshire, P., C. Hilber and I. Kaplanis (2011) “lzeéing the effects of planning
policies on the retail sector: or do town centrstfpolicies deliver the goods?,”

SERC Discussion Paper No. 66, London School of &eucs, January.

Cheshire, P. and S. Sheppard (198B6¢ Economic Consequences of the British Land
Use Planning System: a pilot studiinal Report to the ESRC.

Cheshire, P. and S. Sheppard (1989) “British PlapriRolicy and Access to the
Housing Market: some empirical estimatddrban Studies26, 5, 469-85.

Competition Commission (200@upermarkets: A Report on the Supply of Groceries

from Multiple Stores in the United Kingdobmondon.

38



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

Competition Commission (2008The Supply of Groceries in the UK Market
Investigation London.

Department of the Environment (1998anning Policy Guidance: Town Centres and
Retail Developments — Revised PP@fe, London.

Department for Transport (201National Road Traffic Surveylable TRA0101.
Road traffic (vehicle miles) by vehicle type in Gtdritain, annual from 1949 to

2010, February, London.

Foster, L., J. Haltiwanger and C. J. Krizan (2002)e Link Between Aggregate and
Micro Productivity Growth: Evidence from Retail T&” NBER Working Paper
No. 9120.

Griffith, R. and H. Harmgart (2005) “Retail Prodivitly,” International Review of
Retail, Distribution and Consumer Researth, 3, 281-290.

Griffith, R. and H. Harmgart (2008) “Supermarketsl&lanning Regulation,” CEPR
Discussion Papers No. 6713.

Griliches, Z. and J. Mairesse (1995) “Productionndiions: The Search for
Identification,” National Bureau of Economic ResgaiWorking Paper No. 5067,
Cambridge, MA, March.

Hall, P., H. Gracey, R. Drewett and R. Thomas (3973 Containment of Urban
England London: Allen and Unwin.

Haskel, J. and R. Sadun (2009) “Regulation and WalR Productivity: evidence
from microdata,” IZA Discussion Paper No. 4028, feelny.

Hilber, C. and W. Vermeulen (2010he impacts of restricting housing supply on
house prices and affordability_ondon: Department for Communities and Local

Government. (www.communities.gov.uk/documents/ hadpdf/1767142.pdf)

39



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

Javorcik, B. S. (2004) “Does Foreign Direct Investinincrease the Productivity of
Domestic Firms? In Search of Spillovers throughkBard Linkages,’American
Economic Reviey®4, 3, 605-627.

McKinsey Global Institute (1998)riving Productivity Growth in the UK Economy
London.

ODPM (2004) Policy Evaluation of the Effectivened$PG6, London: Office of the
Deputy Prime Minister.

Preston, I., M. Ridge and S. Wood (1996) “The Immdd¢he UK Planning system on
House Prices,” mimeo.

Reynolds, J., E. Howard, D. Dragun, B. Rosewell Bn@®rmerod (2005) “Assessing
the productivity of the UK retail sectorinternational Review of Retalil,
Distribution and Consumer Researdb, 3, 237-280.

Roger Tym & Partners (2006) “The effect of supelkets on existing retailers,”
Final Report, Glasgow.

Sadun, R. (2008) “Does Planning Regulation protedependent retailers?,” CEP
DiscussiorPaper N.888, August.

Schivardi, F. and E. Viviano (2011) “Entry Barriens Retail Trade,”Economic

Journal 121, 551, 145-170.

40



LAND USE REGULATION AND PRODUCTIVITY — LAND MATTERS

TABLES

Table 1
Summary statistics

Variable Obs. Mean Std. Dev. Min. Max.
Store-level dataset (Tables 2, 3 and A.1)
Weekly sales (£) 357 921115 406300 73978 2056014
Employment (FTE) 357 213 85 32 471
Net floorspace (sq. ft.) 357 46710 17352 8313 10109
Gross floorspace (sqg. ft.) 357 81633 31095 15076 0008
Storage area (sq. ft.) 357 34923 15785 4410 107412
Net/gross floorspace (ratio) 357 0.58 0.07 0.33 30.8
Non-food format (dummy) 357 0.06 0.24 0 1
Mezzanine (dummy) 357 0.17 0.38 0 1
Years since first opening 357 14.4 10.5 1 43
Total weekly opening hours 357 119 29 64 168
Population within 10 minute drive
time 357 81226 43706 5532 229246
Car ownership share within 15
minute drive time 357 0.70 0.08 0.45 0.88
Competition variablé’ 357 4.97 3.49 0.29 23.30
Av. FT male weekly earnings in £ 357 579.1 84.0 390.6 1104.4
Refusal rate for major residential
projects, 1979-2008 254 0.22 0.073 0.084 0.50
Share Labour seats, 2000-2087 254 0.38 0.23 0 0.94
Local authority-level dataset (Table 4)
Store present 351 0.54 0.50 0 1
Number of stores 351 0.77 0.95 0 6
Refusal rate of major residential
orojects, 1079-2008 351 0.25 0.086 0.073 0.51
Share Labour seats, 2000-2607 351 0.26 0.24 0 0.94
Total number of households
in LA, 2001 351 58087 38514 10463 390792
Male nominal earnings FT, 2001 351 468.4 83.8 305.4 819

Notes:? Estimated by applying a distance decay functiothéofive nearest stores from each of the two main

competing retail group€ Sample restricted to food format stores in Englé&Fable 3). Share Labour seats
based on local election years 2000, 2002, 20034,20006 and 2007) The years 2001 and 2005 are excluded
as local elections coincided with General Elections
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Table 2

Difference-in-Difference Specifications

Dependent variable: Log(total sales)

Diff-in-diff: pre/post1988

Diff-in-diff: pre/post1996

VARIABLES 1) 2 ?3) 4) (5) (6)
England -0.0470 -0.0881 -0.134* -0.00964 -0.0862 0.173%**
(0.0678) (0.0697) (0.0771) (0.0372) (0.0702) (0344
Englandx Post 1988 -0.0798** -0.0909** -0.0968**
(0.0394) (0.0393) (0.0463)
Post 1988 0.0483 0.0983** 0.283*
(0.0363) (0.0475) (0.155)
Englandx Post 1996 -0.0832** -0.0881** -0.0947*
(0.0372) (0.0376) (0.0488)
Post 1996 0.0328 0.0635 0.221
(0.0348) (0.0544) (0.163)
Years since opening 0.00978** 0.00777
(0.00405) (0.00604)
Years since opening -0.000203* -0.000185
squared (0.000111) (0.000133)
Year of open. No No Yes No No Yes
dummies
Net floorspac 0.123* 0.152* 0.179* 0.133* 0.149** 0.182**
(0.0719) (0.0742) (0.0743) (0.0724) (0.0745) o874
Storage area -0.000699 0.0130 -0.0195 0.00126 0.00484 -0.0234
(0.0317) (0.0333) (0.0355) (0.0314) (0.0322) (0135
Employment 0.916*** 0.845*** 0.860*** 0.896*** 0.859*** 0.862***
(0.0665) (0.0741) (0.0704) (0.0676) (0.0762) (08)70
Mezzanine -0.0388 -0.0337 -0.0441 -0.0317 -0.0313 -0.0473
dummy (0.0304) (0.0301) (0.0345) (0.0303) (0.0299) (0035
Non-food format -0.208** -0.253** -0.236*** -0.221* -0.246** -0.27*+*
dummy (0.0952) (0.0989) (0.0805) (0.0956) (0.0981) (0080
Hours 0.000926*  0.000975**  0.000719 0.00103** 0.00104** .000787*
(0.000481)  (0.000465)  (0.000468)  (0.000453) (0.8904 (0.000466)
Population within 0.0803***  0.0699**  0.0619*** 0.0765*** 0.0701%** 0.0605***
10 min. drive time (0.0213) (0.0215) (0.0233) (0.0207) (0.0210) (0@23
Competition -0.00406 -0.00507 -0.00443 -0.00442 -0.00490 -01004
(0.00342) (0.00329) (0.00369) (0.00328) (0.00329) 0.0@369)
TTWA FEs and
Yes Yes Yes Yes Yes Yes
constant
Observations 331 331 331 331 331 331
R-squared 0.981 0.982 0.986 0.981 0.982 0.986

Notes All regressors (except hours, car ownership, coitipetand dummies) are logged so thia¢y can b
interpreted as elasticitieRobust standard errors in parentheses. *** p<0*®p<0.05, * p<0.1 Stores in Wale
are dropped from the sample.
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Table 3
Does planning restrictiveness affect the net floopace area of stores?
(TSLS estimates using share of Labour seats dbtla¢ councils as instrument)

TSLS:Second stage

oLs Dependent variable: log (net floorspace area)
1) ) 3 4
Refusal rate: -0.689* -1.088* -1.819* -1.905*
major residential projects (0.368) (0.582) (2.002) (0.996)
Population within 10 minutes 0.111 0.0767
drive time (0.0756) (0.0749)
Competition -0.0167* -0.0162*
(0.0101) (0.00995)
Years since opening 0.0299**
(0.0152)
Years since opening squared -0.000816*
(0.000503)
TTWA FEs No No Yes Yes
Observations 217 217 217 217
TSLS:First stage
Dependent variableefusal rate
Share Labour seats -0.190*** -0.161*** -0.161***
(0.015) (0.031) (0.031)
Controls and FEs (included instr.) No Yes Yes
Kleibergen-Paap rk Wald F stat. 165.9 27.7 27.5

Notes:Instrumented variable in bold. The sample is restricted to food format stores #inatlocated

in England.The refusal rate is calculated as the ratio ofidedl major residential project applications
to the total number of applications and averagest 4879-2008 (the period for which regulation data
exist). Robust standard errors in parentheses. *** p<0*®$<0.05, * p<0.1. Stock-Yogo weak ID
test critical values: 10% maximal 1V size: 16.38%4 maximal IV size: 8.96, 20% maximal IV size:

6.66 and 25% maximal IV size: 5.53.
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Table 4
Determinants of store presence propensity and
number of stores in local authority

Dependent variable: Presence of store in LA Number of stores in LA
(1) oLs (2) TSLS (3) OLS (4) TSLS

Refusal rate: -2.455%* -3.877*** -3.11 7% -3.879%*
major residential projects (0.514) (0.745) (0.998) (1.196)
Number of households in 1.92e-06* 9.54e-07 1.02e-05*** 9.73e-06***
local authority, 2001 (9.78e-07) (7.46e-07) (1.99e-06) (1.59e-06)
TTWA FEs and constant Yes Yes Yes Yes
Observations 351 351 351 351
Adjusted R-squared 0.516 0.628

TSLS:First stage

Dependent variableefusal rate (major residential projects)

Share Labour seats -0.189*** -0.189***
(0.0220) (0.0220)

Controls and FEs (included instr.) Yes Yes

Kleibergen-Paap rk Wald F stat. 74.0 74.0

Notes: Instrumented variable in bold. The refusal rate is calculated as the ratio ofidedl majo
residential project applications to the total numbkapplications and averaged over 12088 (the
period for which regulation data exisRobust standard errors in parenthestsp<0.01, ** p<0.05,
* p<0.1. StockYogo weak ID test critical values: 10% maximal IiZes 16.38, 15% maximal IV siz

8.46, 20% maximal IV size: 6.66 and 25% maximakl¥e: 5.53.
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Table 5

Quantitative estimates of planning policy impact orretail output

Effect

Underlying  Output reduction

Notes

specifications (ceteris paribus)

[1] Impact of TCF policy via affecting
TFP directly (elative impact England vs.
Scotland/NI): Average of

Difference-in-difference estimates of impact T2(3+6)
of TCF policy: Scotland/Northern Ireland
vs. England

Lower bound estimate of
loss in TFPdue to TCF
-9.6% policy (assuming
Scotland/NI are
unconstrained)

[2] Impact of TCF policy in England via
affecting TFP directlygbsolute impactof
TCF policy in England) based on effect of
store age on output:

Estimate of impact of TCF policy in
England based on effect of store age on
output: Representative store built in 2006
but annual productivity growth since 1986
assumed at estimated rate for 1966-1986
(counterfactual) vs. representative store
built in 2006

TAL(2)

Loss in TFPdue to TCF
policy in England (estimate
of total effect of impact in
England using alternative

estimates)

-16.2%

[3] Impact of TCF policy via affecting
store size:

Compare representative store in 2008 with
net floor area assumed to be the average o
1990-1995 (pre-TCF policy) with
representative store in 2008 with net floor
area assumed to be the average of 1996
onwards (post-TCF policy)

fAverage of
T2(3+6)

Loss in labour
productivity due to
reduction in store size as
consequence of TCF policy

-2.6%

[4] Impact of local regulatory
restrictivenesson store size and via store
size on output:

Compare situation where all stores in Av. T2(3+6)
sample are assumed to have lowest level of + T3 (4)
regulatory restrictiveness (Middlesbrough)

vs. an average level of regulatory

restrictiveness (regression sample average)

Loss in labour
-6.1% productivity due to local
regulatory constraints

Total Impact of planning policies

Assumes that TCF policies

in Scotland and NI had no

significant adverse effects.
To the extent that TCF

+[3]+ -18.39 L
(more conservative assumptions) [LI+3]+4] 18.3% policies in Scotland and NI
also had adverse effects, the
18.3% is an underestimate
of the true negative impact
Total Impact of planning policies [2]+[3]+[4] 24.9% Use [2] instead of [1] for

(less conservative assumptions)

calculation of total impact
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FIGURES

Figure 1
Number of applications for major retail developmens, 1979-2008
(mean per local planning authority per year)

Mean Number of Applications per LPA

T T T T
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Year

Source: Department for Communities and Local Gavent (DCLG)
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Figure 2
Relationship between age of store and net floor aae
(measured at sample mean; England only)
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APPENDIX
Table A.1

Determinants of store-level total sales

Dependent variable: Log(total sales)

1) 2 ®3) 4
Scotland Scotland
England England and NI and NI
VARIABLES No FEs With FEs No FEs With FEs
Net floorspace 0.158** 0.151* 0.200** 0.156
(0.0611) (0.0845) (0.0921) (0.165)
Storage area -0.0137 0.0109 -0.0289 0.0239
(0.0253) (0.0361) (0.0646) (0.0985)
Employment 0.847** 0.841%*=* 0.932%** 0.885***
(0.0615) (0.0859) (0.113) (0.152)
Mezzanine -0.0378* -0.0444 -0.0281 0.00882
Dummy (0.0206) (0.0349) (0.0407) (0.0671)
Non-food format -0.265*** -0.254** -0.185 -0.199
Dummy (0.0909) (0.121) (0.118) (0.170)
Hours 0.000899** 0.00106** 0.00150** 0.00114
(0.000362) (0.000512) (0.000595) (0.000988)
Years since opening 0.0121%** 0.00992** -0.00898 0@e42
(0.00303) (0.00428) (0.00868) (0.0120)

Years since opening

-0.000267***  -0.000221* 0.00824  -8.06e-05

Squared (7.42e-05) (0.000117)  (0.000248)  (0.000355)
Population within 0.0468*** 0.0657** 0.0895*** 0666
10 min. drive time (0.0159) (0.0264) (0.0249) (ALop
Competition -0.00524** -0.00558 -0.0176** -0.00483
0.158** 0.151* 0.200** 0.156
TTWA FEs No Yes No Yes
Northern Ireland 0.0142
(0.101)
Observations 269 269 62 62
R-squared 0.965 0.980 0.968 0.986

Notes: All regressors (except hours, car ownership, coitipetand dummies) are logged Hual
they can be interpreted as elasticitiRebust standard errors in parenthe$&sp<0.01, ** p<0.05,
* p<0.1. The specifications reported in Columns &b (6) were also restimated including ¢
stores located in Wales. Results are qualitatively similar. In particular, the coefficients onay
since opening and year since opening squared ampletely statistically insignificant as well.
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