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LAND USE REGULATION AND PRODUCTIVITY
— LAND MATTERS:

EVIDENCE FROM A UK SUPERMARKET CHAIN*

1. Introduction

Our paper contributes to two important current policy concerns and strands of the literature.
The first is the concern with the slow rate of growth of productivity in Europe compared to
the US, especially the contribution to this sluggish performance of the European retail sector.
The second is the growing evidence in both the US and the UK that land use regulation often

imposes significant economic costs.

Land use regulation (planning) in the UK intentionally restricts the availability of land for
retail, along with land for all other urban uses, and has done so rigorously since 19472 In
English cities in the mid-1980s the most expensive land for retail cost more than 250 times as
much as the most expensive retail land in comparable US cities (Cheshire and Sheppard,
1986). In addition, regulation of retail development in England — Scotland and Northern
Ireland are different — tightened in 1988 and tightened decisively in 1996 with the
introduction of ‘Town Centre First’ (TCF) policies. These aimed to concentrate new retail

development on particular sites in central locations.

! We have benefited greatly from discussions with many colleagues and professional contacts: we would
particularly like to mention Kristian Behrens, Oliver Denk, Steve Gibbons, Robin Goodchild, Teemu
Lyytikdinen, Rebecca Mann, Henry Overman, Kurt Schmidheiny, Howard Smith and Mark Teale, and
colleagues in the DCLG and at NB Real Estate. We should also thank Gerard Derricks, Yue Yao and Zovanga
Kone for their very diligent and capable research assistance and participants in meetings at the University of
Aberdeen, the Free University of Amsterdam, IEB - University of Barcelona, Washington University, St Louis,
the European Real Estate Society, SERC and the European and North American Regional Science Association’s
annual congresses at which earlier versions of this paper were given. Perhaps most of all we should thank the
major supermarket group who gave us access to their store level data but who wishes to remain anonymous. The
authors are responsible for all errors and interpretation.

% The year that the Town and Country Planning Act was introduced. This expropriated development rights from
the owners of real estate and made development of space for each category of legally defined ‘use’ subject to
‘development control’. Development legally covers changing the use of any parcel of land or building from one
legal category of use to another (including construction of new buildings). Development control requires that the
proposer of any such legally defined development must apply to the Local Planning Authority for permission.
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In this paper we explore the adverse impact these planning policies — and chiefly TCF
policies — have had on retail output. To estimate the impact of TCF policies in England on
store output, we use store-specific data for a major UK supermarket chain. Although rich and
detailed, our data relate to only one year, 2008. Clearly it would be preferable if there was a
panel but only one year was available. However, we are able to add a time dimension to the
data because we know the exact date at which each store opened. This is crucial for our
empirical setup since the store location and site choice are determined at the store opening
date and our central proposition is that the precise site, its characteristics and location, are
important in determining the productivity of any store. If a store opened prior to 1988
anywhere in the UK we can justifiably assume that it had greater freedom of choice both with
respect to locations and sites than was true after that date. For stores opening within England
after the imposition of strict TCF policies in 1996, retailers effectively lost almost all control
of their ability to choose locations and sites on the basis of their inherent productivity. While
a retailer could still choose not to enter a local market, if the planning system allowed them to
build a store, their choice of a site was determined by planners. Hence, our data allows us to
directly test whether increasing restrictions on out-of-town locations, starting in England in
1988 and culminating with the introduction of strict TCF policies in 1996 adversely
influenced output of the affected stores as observed in 2008. In essence what we do,

therefore, can be described as a Difference-in Difference (DiD) approach.

Whereas TCF policies are countrywide, the rigour with which planning policies have been
implemented varies considerably from jurisdiction to jurisdiction. We explore the effect of
these variations on retail chain presence and total sales in the local jurisdiction, by combining
the analysis of the store level data with detailed quantitative measures of the restrictiveness
with which planning policies have been implemented by Local (Planning) Authorities (LAS)

in England since 1979. This allows us to analyse the impact of cross-sectional variation in
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local planning restrictiveness, not only on total retail output in the local area, but also on
whether there is likely to be a store at all serving the local community. Since we use as our
measure of restrictiveness the rejection rate for major developments over a long time period,
we are analysing a dimension of planning constraints quite distinct from the
micromanagement of site choices involved in TCF policy. There are many LAs — particularly

in southern England - where any major development is a problem.

Our key findings are as follows. Firstly, the costs of English planning are very substantial.
According to our most rigorous estimate, the initial tightening up of controls on retail
development in England in 1988 led to a loss of output in a representative post-1988 English
store of 14.6 percent. The subsequent introduction of the strict TCF policy in 1996 caused a
further loss of output of 17.3 percent (i.e., a total loss compared to pre-1988 of 31.9 percent).
This is equivalent to more than a lost decade of output growth. Secondly, we observe that in
areas applying local planning policies more restrictively and holding household numbers
constant, there is a much reduced probability of there being a store at all, and if there is, then
there are fewer stores and they are smaller. This has two effects; on the one hand it increases
sales per sg. ft. of store space - presumably because of increased local monopoly power; on
the other hand, it substantially reduces the total sq. ft. of store space in more restrictive LAS
and thereby substantially reduces the total sales of the chain in that LA. Our estimates imply
that a one standard deviation increase in local restrictiveness reduces total sales in the local
area by around 32 percent. A final finding is that there is no tendency for the productivity of
English stores to increase the more recent they are. This is in contrast to stores in Scotland
and Northern Ireland. Research in the US (Foster et al. 2002) argues that productivity growth
in retailing largely occurs in new stores so this finding reinforces the conclusion that
productivity growth in English retailing is anomalous and, as the evidence we present here

shows, can be traced to planning policies.
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Our paper ties into a relatively small but growing literature on the economic impact of
planning. Most closely related to our study, Griffith and Harmgart (2008) and Haskel and
Sadun (2012) provided the first academic attempts to analyse the economic impact of British
planning policies on the retail sector. Their work was consistent with the less rigorously
based conclusions of the McKinsey Global Institute (1998) who argued that by preventing the
emergence of more productive, large format stores and by increasing the costs of space,
planning policy was seriously impeding the growth of Total Factor Productivity (TFP) in the
UK. Perhaps overlooked, because hidden in a detailed appendix, is the work of the
Competition Commission (2008, Appendix 4.4). They had access to a very wide range of
store specific data for the four main supermarket groups for the period May 2005 to May
2006 covering store sizes from 280 to 6,000 m® Their analysis produced very strong
evidence of the importance (and statistical significance) of store size to profitability and
productivity — see for example the results reported in Table 6 of Competition Commission

(2008, Appendix 4.4). Our results confirm this conclusion.

Restricting the supply of urban land naturally raises its cost and so increases the price of
space and influences welfare. Most research to date has been on the impact this has in the
residential sector® but Cheshire and Hilber (2008), for example, examined the office sector
and concluded that British land use planning imposed additional costs substantially higher
than in any other comparable country. Even in a depressed provincial city such as
Birmingham, restrictive planning policies generated the equivalent of a tax on marginal
construction costs of 250 percent averaged over 1999-2005. In London’s West End this

regulatory tax was estimated to have averaged 800 percent over the same period.

From this and other work on the impacts of land use planning policy on the costs of space in

Britain it seems reasonable to assume that it causes the substitution of space out of

® For the UK, see for example Cheshire and Sheppard (1986 and 2002) and, more recently, Hilber and
Vermeulen (2010, 2012).
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production, and severely constrains locational choices. Consistent with this proposition, the
Competition Commission (2000, Appendix 12.7) found that average retail land costs in
Britain were five to ten times higher than those in France or Germany and did not decline
with either city size or distance from city centres. In contrast, land costs in France followed
the classic monocentric urban economic rent gradient pattern. Estimates for Germany and the
Netherlands produced similar spatial patterns and also comparable land values to those
reported for France. In related work, Cheshire et al. (2011; Figure 8) showed that space costs
for retail in Britain not only did not fall with distance from city centres but beyond 20kms, if
anything, rose. But to date the link between any lost productivity in retail and planning
policies is more circumstantial than conclusive and the most rigorous estimate of the
quantitative impact of planning policies on retail productivity (Haskel and Sadun, 2012) is
based on firm rather than store level data. Nevertheless, their estimates suggest a loss of 0.4

percent a year in TFP growth from 1997 to 2003.

Other studies have examined the economic impact of other forms of control on entry into
local markets by retailers, such as licensing requirements. As was shown by Bertrand and
Kramarz (2002) and by Schivardi and Viviano (2011) such barriers to entry alone can
significantly reduce supermarket employment or productivity — at least in the cases,

respectively, of France and Italy.

The main contributions of our paper to the existing literature are as follows. Firstly, unlike
previous academic researchers we have access to a wide range of individual store level data,
complete with the year of store opening, floorspace and full locational details, for a major UK
supermarket chain. Compared to chain level or even regionally aggregated chain data this
allows us to control for a far wider range of relevant factors, such as local competition or
characteristics of catchment areas and local planning regimes. It also allows us to (i) estimate

a production function with space as an input and (ii) address some of the issues raised in the
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literature (see, for example, Javorcik, 2004) on the estimation of production functions such as
the role of local labour market conditions since we can include local fixed effects. Secondly,
using store-level data for just one firm with a common national pricing and management
policy greatly reduces problems associated with estimating production functions, so makes
estimates more credible. Thirdly, having the micro-level store data and information on the
store opening date and local planning decisions gives us a real advantage compared to
previous studies. We can set up our models explicitly to test for the causal roles of both TCF
policy induced effects and local planning constraints on output and productivity. The quasi-
natural experiment of the significant difference in both timing of the introduction and in the
rigor of application of TCF policies in England compared to other countries of the UK helps

us identify the specific impact of TCF policies on store output.

As a final preliminary note we should stress we are attempting to quantify only the costs of
planning policies for retail — not the value of any benefits that they may produce. It is our
view that at least knowing “the prices on menus” is helpful information and at present we
have powerful and influential planning policies without any measure of their economic costs

— or, indeed, of the value of their benefits.

The paper proceeds as follows. Section 2 briefly sets out the key elements of British planning
policies with respect to retail. Section 3 establishes more formally our hypotheses and our
methodological approach. Section 4 describes the data we use. Section 5 discusses our
empirical specifications and results and presents and interprets our findings. The final section

summarises conclusions and policy implications.

2. Existing land use policies: Their evolution and some impact

We need to know something about the particular form and timing of planning policies and
how they are implemented if we are to develop useful hypotheses as to their economic
impact. In addition, the difference in both policies and their date of introduction across the

6
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countries of the UK provides a valuable means of identifying their impact. Here we just

summarise the main features very briefly: more detail is given in Appendix A.

A common feature of land use planning across the whole UK is that it intentionally constrains
space available for urban development and allocates space separately for each legally defined
category of land use. Moreover, unlike systems in Continental Europe or the US, the British
system enforces planning by means of ‘development control’. Any development which
legally constitutes a change of use requires individual approval by the ‘Local Planning
Authority’ (in Britain the smallest governmental jurisdiction, commonly called a ‘Local
Authority’ and abbreviated throughout as LA). There are national policies and also local

plans but these latter are not binding.

Given that the fundamentals of this system of land use planning had been in place since 1947,
even by the mid-1980s the UK had had a system of supply constraints for all urban and
specifically for retail land, acting independently of prices, for more than a generation. The
construction of the motorway (highway) system from about 1960, growth of car ownership
and use associated with residential decentralisation, created strong forces favouring the
development of out-of-town, large format supermarkets and shopping centres. Underpinning
our methodology is the fact that planning policies towards retail development have differed
widely between the countries of the UK with that divergence starting in 1988. While planning
policies in Wales closely followed those in England, policies towards out-of-town retail
development were later to develop and less restrictive in Scotland and very substantially less

restrictive in Northern Ireland.

In England from 1988 policy changed to confine out-of-town retail development to so-called
‘regeneration sites’ (mainly abandoned industrial land) and tightened these restrictions in

1993. Really tight restrictions in the form of Town Centre First (TCF) policies in England
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came into force in 1996 with Planning Policy Guidance note 6 (PPG6)* (Department of the
Environment, 1996). PPG6 dropped any mention of ‘avoiding unnecessary regulation’ —
present in previous national planning policies for retail — but most importantly introduced two
essential new instruments: the ‘needs’ and ‘sequential’ tests. The needs test required the
potential developer to demonstrate, according to prescribed formulae, that the community
‘needed’ more shopping space and that their proposed development would not undermine the
viability of other local shopping facilities. It can be argued this erected a barrier to entry into
local markets. The sequential test was designed to rule out all possible sites before allowing
an out-of-town site even to be considered. A potential developer had to show that suitable
sites in ‘town centres’ were not available and, subsequently, that sites in a ‘district centre’ or
‘neighbourhood centre’ were also not available before proposing to develop an edge-of or
out-of town site. A site was only defined as ‘suitable’ if it was identified for retail use in the
local plan. The fact that such a site might be owned by a rival supermarket chain did not
render it ‘unsuitable’. As ODPM (2004) stated: “PPG6... (was) increasingly used by LAs as
a development control tool to prevent out-of-centre development...It became all but

impossible to develop large-format out-of-town stores in England.”

In 1996 Scotland introduced some regulation with town centres becoming ‘preferred’
locations, but no needs or sequential tests were introduced to enforce this and the policy still
aimed to support a competitive retail sector. Scottish policy tightened somewhat in 1998 and
tightened more firmly in 2006 to include a form of sequential test (but continued to support a
competitive retail sector). Policy towards out-of-town retail development was consistently
more relaxed in Northern Ireland and no form of TCF policy was introduced during the
period covered by this study although since we have few observations for Northern Irish

stores the difference between policy there and in Scotland has little influence on the results.

* PPGs were renamed Planning Policy Statements from 2004; these have now been abolished and incorporated
in the National Planning Policy Framework, 2011.
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In this paper we exploit these differences in ‘restrictiveness’ and timing of the policies in
England compared to Scotland and Northern Ireland. We need to clarify, however, that both
England and Scotland were ‘treated’ by restrictive retail planning policies but to a different
extent. In that sense, we are not comparing treated versus non-treated but treated (1988) and
then very rigorously and clearly treated (1996) (England) to treated gradually, more

moderately and later (Scotland).

So, in summary, policy towards out-of-town supermarket and retail development in England
tightened from 1988 in two main steps with the radical change in policy coming in 1996. We

try to capture this in the models we estimate in the empirical analysis below.

As Figure 1 illustrates, the gradual policy change in England sharply affected the volume of
applications for major new retail developments. These had more than doubled from the
bottom of the economic cycle in 1983 to its peak in 1988 and by 1992 had begun to recover
from the 1990 recession. Following the introduction of the full blown TCF policies in 1996,
however, development applications fell sharply despite the continuing economic recovery, so
that even by 2002 the volume of applications was little greater than in 1983. At the same time
the strategic policy of major store groups was revised. Tesco and Sainsbury in particular
developed smaller, in town, formats: in 1994 some 25 percent of Tesco’s new openings were
in town but by 2000 all new openings were defined as ‘in town’; Sainsbury went from some

12 percent ‘in town’ in 1995 to 85 percent in 1999.
Figure 1 about here

A further point is that the sharp reduction in store development — illustrated in Figure 1 — has
come to be reflected in an older stock of buildings in the retail sector than in any other
economic sector. As Barker (2006) showed, an astonishing 90 percent of retail space dates
from 1980 or before: this compares to some 75 percent of office space or 70 percent of

warehouse space. Older buildings tend to be less energy efficient.

9
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A further impact has been to raise the price of retail space everywhere but particularly in out-
of-town locations (see Cheshire et al., 2011). The supermarket chain for which we have data
classifies its stores’ locations according to official location types as designated by the
planning system. It turns out that in fact stores which are classified by the planning system as
in  ‘Town Centres’, have the cheapest space, followed by those in officially classified
‘District Centres’. This reinforces the suggestion made in the introduction that policy most
restricts the supply of space for retail development in out-of-town locations where stores are

likely most productive.

3. Hypotheses and approach to testing

There are two main mechanisms through which planning policies and restrictions on land
availability for retail might affect store output (measured as sales), productivity and welfare.
The first mechanism is the general restriction on land for retail development. This policy of
urban containment has been in place as a national policy since 1947, raising prices of land for
all urban uses. However the strictness with which planning operates locally varies, as we
know from previous studies such as Cheshire and Sheppard (1989); Preston et al. (1996); or
Hilber and Vermeulen (2010 and 2012).° Such variation in local restrictiveness should affect
the local price of land and is also likely to affect the probability that any given proposal to
develop a store will be approved. Thus in more restrictive LAs we should expect not only that
stores might be smaller because of land costs, but there will simply be fewer stores because
the planning system is operating as a form of barrier to entry, more powerfully in more

restrictive LAS.

The second mechanism is the impact of TCF policies on store location and site choice. This

resulted from the impact of first restrictions on, and then the virtual prohibition of, the

® In more decentralised countries such as the US it is well-established that land use restrictiveness varies within
and across metro areas (Green et al., 2005; Gyourko et al., 2008; Quigley and Raphael, 2005; Saiz, 2010; Hilber
and Robert-Nicoud, 2013). This might be less obvious for a highly centralised country such as England.

10
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development of large format, out-of-town stores in England starting in 1988 and then really
biting from 1996 with the introduction of TCF. Restricting out-of-town locations and then the
detailed micromanagement of (i) store market entry, (ii) sites and (iii) locations introduced
with TCF policies, are likely to have had three effects. The first is that the application of the
needs test introduced with TCF may have imposed additional barriers to entry, protecting
local incumbents (and reducing the total number of stores)®; second it may have forced stores
to more awkward and difficult to manage sites with difficult layouts; and third it may have
forced stores to intrinsically less productive — because less accessible — locations chosen by
local planners. A feature of TCF policies is that, in effect, store locations are micromanaged

by the planning system.

Our measure of output is sales per store. As has been noted in the literature this has a
potential problem (see, for example, Griffith and Harmgart, 2005 or Reynolds et al., 2005).
Increased monopoly power might be translated into higher store prices so higher measured
output and increased TFP. The store chain whose data we analyse assures us that they have a
rigid policy of uniform mark-ups, so there is no variation in product prices across its whole
chain (except for petrol where it ensures its prices match those of its nearest competitor) so
our results should be free from this potential source of misrepresentation: sales per store

should be closely correlated with gross margins and value added.

However, in so far as more restrictive local planning policies or TCF policies’ might generate
barriers to entry, they could have the effect of increasing sales per store and so still appear to
increase TFP at the individual store level. In so far as this happened, however, it would be at

the expense of passing on costs to consumers. Consumers would on average have to travel

® Our data do not allow us to (convincingly) test this directly. However, it is noteworthy that while in our
regression sample 50.6 percent of stores in England precede 1996, in Scotland and Northern Ireland the
equivalent figure is only 33.9 percent. That is, proportionately far fewer stores were opened in England after
1996 than in Scotland and Northern Ireland. If we plot store openings per inhabitant we observe an acceleration
in openings post 1996 in Scotland and Northern Ireland compared to England.

" There may be variation between LAs in how strictly they interpret the ‘needs’ test for example.

11
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further to stores than they would otherwise have had to and put up with a less convenient and
more crowded shopping environment. Moreover, although our store chain does not vary
prices of given goods across its stores, it almost certainly does vary its product mix. Smaller
stores, for example, are likely to stock a narrower range of products and smaller pack sizes.
In addition, although barriers to entry are likely to increase sales at individual stores, they
will be likely to reduce sales of the chain as a whole since there will be fewer and, if
associated with higher land costs, smaller stores. Moreover the less accessible and convenient
is shopping in a supermarket the more likely is it that consumers will substitute shopping

modes and buy more of what they require online.

We are therefore testing three hypotheses. Our first, (Proposition 1) is that the variation in the
restrictiveness with which the planning system operates locally influences the probability of
there being a store to serve the local community at all. In more restrictive LAs it is less likely
that there will be a store (Proposition 1a) and all else equal, we expect to observe fewer stores
(Proposition 1b). We further expect that those stores which are present in more restrictive
LAs will tend to be smaller because of higher land costs (Proposition 1c). Finally, as a
consequence of these effects, we would expect total LA-specific sales to be lower, the more
restrictive an LA is (Proposition 1d). The second hypothesis (Proposition 2) is that all else
held constant, larger stores have higher sales implying higher labour and/or capital
productivity (see Section 5.1 for the rationale). Our third and main hypothesis (Proposition 3)
is that the restrictions imposed in England starting in 1988 but really tightening with the

introduction of TCF policies in 1996, reduced store sales and also TFP directly.

In so far as the evidence supports these propositions then there would be three routes by
which we should expect to observe adverse effects on output and productivity in the retail
sector (or in our case, a retail chain). Policies may both locally (more restrictive operation)

and nationally (TCF policies) generate barriers to entry as analysed by Bertrand and Kramarz

12
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(2002) for France or Schivardi and Viviano (2011) for Italy. Both these studies found barriers
to entry damaged supermarket efficiency, although in the cases they analysed, regulation was
directly on entry rather than via land use planning policies. The second route by which there
might be a reduction in output and/or productivity is the locally variable restriction on the
availability of space (land) for retail development. In so far as this increases its price, it would
cause space to be substituted out of production, further reducing productivity in the sector.
The third route is that TCF policies may directly restrict stores to less productive locations, to

sites with awkward or less favourable characteristics or restrict store formats.

4. Data

To test the three propositions discussed in the previous section, we use detailed store level
data with exact store location so other geographic/spatial data, which is relevant and may
influence store sales and productivity, can be included in the analysis. Moreover, since we
know there is variation in the restrictiveness with which policy is implemented across LAs

(despite a national policy), we need a store’s exact location to match it to LA planning data.

We use two novel datasets. The first consists of individual store-level information on a full
set of stores from a major UK supermarket group who has given us access to their data but
wishes to remain anonymous. Variables include sales, both net and gross floorspace (the
difference between them being storage space), whether a store has a mezzanine floor and
employment by store. Furthermore, store characteristics like total opening hours and store
format have been obtained. The store location is available at full postcode level from which

grid references have been obtained.

The key summary statistics are shown in Table 1. We have dropped stores in Wales® which

leaves us with a total of 331 stores: 269 in England, 48 in Scotland and 14 in Northern

& Stores in Wales could arguably be categorized as part of the treatment group since planning policies followed
closely those of England. However, Welsh policy guidance implied rather more flexibility (see Appendix A),

13



Land use regulation and productivity — land matters: evidence from a UK supermarket chain

Ireland. Most variables are reported for 2008.° Out of the total of 331 stores, 17 are non-food
formats. Since non-food formats are quite different to food-format stores, they are considered
as a special case so a dummy is added. Overall, net floorspace varies from a low of just over
8,000 sq. ft. to a high of more than 100,000 sq. ft. Our measure of employment varies from
32 to 471. The main capital employed in the supermarket sector beyond the premises
themselves is stock. We do not have data on this but do have a measure of storage space

which we take to be a proxy for stock. This is therefore our capital measure.

The vast majority — 95 percent — of employees are paid on an hourly basis with the rest on a
salaried basis. This information has been used to construct a full-time equivalent of
employment. Staff remuneration and individual hours were not available in detail from the
company but based on their information we make the simple assumption that salaried
employees are full time and hourly workers are on average half time. This allows us to

|.10

estimate Full Time Equivalent (FTE) labour inputs at the store level.” We also have the year

in which the store opened.

In addition to the store specific data we have data relating to the area within which the store is
located. This includes the population living within a 10 minute drive time of the store, a
measure of competition from other supermarkets and the political composition of the LA

within which the store is located.

inducing us to drop it from the ‘treatment group’. Results are similar if we include the Welsh stores in the
treatment group.

® Our measure of competition from other supermarkets could only be measured in 2010. However, we would
expect little change in this variable over a two year period. The planning variable and Labour share are mean
values over the years shown in Table 1.

19We also experimented with other ways of estimating FTEs, for example, simply aggregating up all employees
or using the Annual Survey of Hours and Earnings (ASHE). Specifically, we used the ASHE data at the LA
level on hours worked for the specific occupational categories covering retail workers but concluded that the
company’s own data although somewhat approximate were more accurate than making implicit assumptions
that workers in a given occupation and LPA worked similar hours regardless of which retailer/store employed
them. Our conclusion from this exercise is that the estimate of FTE employment is not particularly sensitive to
the methodology used. Using a multiplier of 0.5 for hourly workers, however, yields — by a small margin — the
best estimates in that the coefficient on FTE employment is most precisely estimated.

14
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Table 1 about here

The second dataset we use relates to LAs in England. We collected all data on LA-level
planning outcomes from the Department for Communities and Local Government (DCLG).
These cover all LAs in England less the Isles of Scilly. Two further LAs (the Isle of Wight
and the Corporation of London) were dropped due to lack of local political composition data
during the years surveyed. There are therefore 351 LAs, 188 of which have a store within
their boundaries. The variable used in our analysis to capture the restrictiveness of planning
regulation at the LA level is the refusal rate for major residential projects. This variable
corresponds to the ratio of rejected to total planning applications for major residential
projects (projects consisting of 10 or more dwellings). These planning data run from 1979 to
2008. We use the data for major residential projects rather than major retail projects because
there are insufficient applications for major retail developments to yield statistically reliable
indicators of regulatory restrictiveness. Many LAs have had no applications for major retail

development at all and numbers are 2 or less a year for 55 percent of all LAs.™

Others have used planning variables in their analyses of the economic impact of the planning
system (see, for example, Cheshire and Sheppard, 1989; Preston et al., 1996 or Hilber and
Vermeulen, 2010 and 2012). The most obvious variable to use is the refusal rate. As is argued
in Hilber and Vermeulen (2010 and 2012) there are good reasons for taking the long term
mean of the refusal rate to eliminate one source of endogeneity, their fluctuation with the
economic cycle. We therefore take the average refusal rate of major residential projects in an

LA for the period 1979-2008 as our measure of LA restrictiveness.

1 Nevertheless, in a robustness check we have estimated specifications using the refusal rate for major retail
instead of that for major residential developments. See Appendix Tables A1l and A2 and Section 5.2 for a brief
discussion of the findings.

15



Land use regulation and productivity — land matters: evidence from a UK supermarket chain

5. Empirical analysis
5.1.  Production function, empirical specifications and identification strategy
Underlying our empirical approach is that retailing embodies a form of production function in

which capital, labour and land are combined to generate output. First however we test the
hypothesis that variations in planning restrictiveness between LAs influence the probability
of there being a store in a given LA (Proposition 1a), the number of such stores (Proposition
1b) and their size (Proposition 1c). In so far as there is evidence that more restrictive LAS
reduce the number and size of stores this will affect the total sales of the chain across LAs

(Proposition 1d).
Underlying our analysis of the impact of store size and TCF policies on productivity is the
estimation of a production function for supermarkets with land as an explicit factor of
production. A Cobb-Douglas functional form is applied with factors of production floorspace,
labour and capital as explanatory variables and with the natural log of sales (turnover) as the
dependent variable. The production function is as follows:

Y, = AR 12k P (1)
where:
Yi: sales of store i
A: total factor productivity (TFP)
Fi: floorspace of store i; L;: labour input of store i; K;: capital input of store i
Our basic econometric specification can be written as:

InY; = Bo+B1InF; + frInL; + B3 InK; + Xjy + Zj6 + ¢ (2)
where:
X'i: vector of store specific controls (such as age of store)
Z'’;: vector of area specific controls
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We would interpret positive coefficients for yand § on the store- and location-specific
variables and upward shifts in 5 as signifying an increase in TFP'2, while a change in the
quantity of, say, floorspace F would be associated with a change in capital and/or labour
productivity. Equation (2) allows us to test our Proposition 2 that, all else held constant,
larger stores have higher sales and are therefore more productive: a positive coefficient of
implies that larger stores have a higher capital and/or labour productivity because a
positive 5; implies that output rises, holding both capital and labour constant. So, output per

unit of labour input increases and/or output per unit of capital input increases as well.

There are two apparent limitations to our data. One is that our measure of capital is less than
ideal; another is that our data is cross-sectional in that sales and inputs relate to only one year.
The data has, however, three very substantial advantages: it covers all establishments but of
only one firm; it is at the level of the individual store; and it includes the date each store was
established, adding a time-dimension to our otherwise cross-sectional dataset. We can see, for
example, if productivity varies according to whether a given store was founded before or

after TCF policies were introduced in England.

The desirability of single firm data is stressed by Javorcik (2004). She discusses some of the
significant econometric problems identified in the literature when establishment data comes
from numerous firms. Griliches and Mairesse (1995) argue that the choice of inputs may be
potentially endogenous since they are selected by the producer who has specific knowledge
about the productivity of say labour for that firm (compared to others) or in that particular
market. This supports using single firm and establishment level data since the retail outlets of
a large chain will be in many local markets. Griffith and Harmgart (2005) similarly argue for
store level data. They also point out the need to include store age given the findings of Foster

et al. (2002) that in the US productivity growth in retailing largely occurs in new stores (a

! !
12 That is, we allow TFP to vary by store i and location j. TFP can be expressed as 4 = ePo+Xiv+%j8,
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nice irony for us since we find that in England since 1988 new stores have not become more
productive). Our data relates to all establishments of one firm so inter-firm variation in
productivity known to managers but not to economists is not relevant and we can include
local market controls.** Moreover, the firm in question has a standardised national policy

governing employment policies and its pricing, with equal prices across all stores.

Following equation (2), the main empirical specification on which we rely to identify the

impact of TCF policies on productivity can be expressed as:
InY; = By + B1InF; + ByInL; + BsInK;++B,(England,)
+fs(England; x Post Treatment;)+f(Post Treatment,;) (3)

+ B, (local planning restrictiveness)+ ﬁg(other controls) +e&

Our main hypothesis — Proposition 3 — requires that S5 should be negative. As we argued
above in Section 2, national restrictions on developing large format out-of-town supermarkets
or shopping centres in England were introduced in a mild form in 1988 but really tightened
sharply with the introduction of strict TCF policies in 1996. For this reason we have two
‘Post Treatment’ variables: whether a store opened in England between 1988 and 1996 (first

tightening); and whether a store opened in England after 1996 (strict enforcement). The
prediction is that the coefficient on the second interaction effect for England; %
Post 1996; should be more negative than the interaction effect for England; X

1988 — 1996;.

As outlined in Section 3, more restrictive local planning, via generating barriers to entry,
could have the effect of increasing sales per store. Our measure of local planning

restrictiveness is the refusal rate of major residential projects from 1979 to 2008 (see Section

3 In our empirical analysis we include fixed effects for local labour markets, identified as Travel to Work Areas
(TTWAS). These covariates should effectively control for differences in labour productivity or availability
across local labour markets.
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4 for the rationale). It is well known that there is a potential endogeneity problem with the
refusal rate measure since the behaviour of developers may be influenced by the behaviour of
LAs. Since applications cost significant resources, would-be developers may hold back from
making applications in LAs known to be restrictive, so no refusal results. Indeed there may
be prior negotiations before any application is made and when it is clear an application will

not be likely to be successful it may not come forward.

This possible endogeneity of the refusal rate measure makes identification of causality
problematic. Our identification strategy follows that adopted by Bertrand and Kramarz
(2002)* and implemented by e.g. Sadun (2011) or Hilber and Vermeulen (2010, 2012), who
used the same planning data and methodology as ours in a similar context. The logic for
using political composition as an instrument is that Labour voters, who are more heavily
weighted towards lower and middle incomes, traditionally care more about the availability of
jobs, prices in shops and housing affordability and less about the protection of house values
(fewer lower income residents own homes) by preventing development.® It may also be the
case that concern for protecting green fields from development is a normal good. So higher
income voters might be more concerned with preventing development on green field sites
than are lower income ones. Hence, we would expect the local share of votes for the Labour
party to be negatively associated with the restrictiveness of the local planning system. Our
identifying assumption is that the share of Labour seats affects store level output, the

propensity of local store presence and store size only through planning restrictiveness.™

14 Bertrand and Kramarz (2002) used the voting proportions for right wing parties as an instrument for how
restrictive a French département would likely be towards new retail entrants. They found a significant positive
relationship. Here we are using what is in effect a mirror image instrument — the proportion of representation
from the main left wing party.

> Homeowners have strong incentives to oppose new residential construction nearby as more local housing
supply or impeded views adversely affect house prices. While renters may also like nice views, they are likely to
be at least partially compensated for deteriorating views by being able to negotiate lower rents.

18 one might be concerned that Labour voters differ from other voters with respect to their earnings and their
probability of owning a car and that the two measures might be correlated with the refusal rate and, at the same
time, directly related (e.g. through sorting of households with similar characteristics) to store size and the
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Specifically, we use the share of Labour councillors at the local elections over the period

2000-2008 as an instrument for the refusal rate of major applications for residential projects.

5.2. Results
Main results: The role of local planning restrictiveness

Table 2 sets out the results, at the LA level, analysing the impact of the variation in local
restrictiveness, conditional on household numbers, on the probability of there being a local
store (columns 1 and 2) and a range of store and chain related outcomes (columns 3 to 10).
We only have the local regulatory restrictiveness measure for England and hence have to
drop stores in Scotland, Wales and Northern Ireland. We report OLS specifications (uneven
columns) and TSLS specifications (even columns). In the models reported in columns (5) and
(6), where the dependent variable is the average size of stores, we confine the analysis to LAs

in which there is a store. This reduces the number of observations from 351 to 188.

The first stage results reported in the bottom panel of Table 2 confirm that the share of
Labour seats is strongly and statistically highly significantly negatively correlated with local
regulatory restrictiveness. The values of the Kleibergen-Paap F-statistic show that weak
identification is not a problem. In all models we include local labour market (Travel to Work
Area) fixed effects as well as controlling for household numbers measured either in absolute

terms or as the natural log.
Table 2 about here

The results reported in the first four columns confirm that there is a strong and highly
significant adverse effect of greater local restrictiveness on whether there is a store at all and,

if there is, how many there are. A one standard deviation (SD) increase in the restrictiveness

probability that there is a store of the supermarket chain in a particular LA. To address this concern we
estimated models with earnings and car ownership in the first and second stage of our TSLS-estimates. The
earnings and car ownership controls were insignificant and did not alter our results, so we dropped them from
our final specifications.
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of the LA, applying the more reliable instrumented estimates reported in columns (2) and (4),
reduces the probability of there being a store at all by nearly 26 percent and reduces the
expected number of stores by 0.28. The results in column (6) confirm that stores in more
restrictive LAs also tend to be smaller. Together these results suggest (column 8) a one SD
increase in local restrictiveness reduces the total floor area of the chain’s stores in the LA by
some 42 percent. Since (see Table 3) as the planning restrictiveness of an LA increases, sales
per store are higher per unit area of space because of the monopoly effect of increased
barriers to entry, the reduction in total chain sales is proportionately less. A one SD increase
in LA restrictiveness is associated with a reduction in the chain’s sales in that LA of 32

percent.

The impact of increased restrictiveness on the average size of stores is statistically only
significant at the 10 percent level and only in the IV specification. Nevertheless, it appears to
be non-trivial. A one SD increase in local restrictiveness causes a 10.9 percent reduction in
mean store size with, given the results reported in Table 3 below, an implied loss in
productivity. All else equal, less space in a store reduces sales and therefore labour and/or

capital productivity.
Main results: The role of Town Centre First Policies

We report the results of our main empirical specification (Equation 3) in Table 3. The
dependent variable is the log of store sales. Since we include the instrumented local planning
restrictiveness measure as a control we show results for both OLS and TSLS with the first

stage results in the bottom panel of the table.

Our key explanatory variables of interest are the interaction terms of whether a store is in
England with a dummy for whether it was opened after the first restrictions on out-of-town
development were introduced in 1988; or whether it was opened after full blown TCF

policies were introduced in 1996. Thus we attempt to capture the peculiar situation in which
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the policy change started, first moderately, only in England but then came into full force in
England while in Scotland and Northern Ireland strict enforcement of TCF never came into

force.

Our key findings are as follows: the effect of post-1996 interacted with the store being in
England is always significant and negative. The impact of the store being in England and
opening between 1988 and 1996 is always negative but only significant when the country
time trends are included. In our preferred specification (5), where we include the
instrumented effect of local planning restrictiveness and separate country time trends, both
effects are significant at least at the 5 percent level. Not only are they significant but they are
really substantial in economic terms. The estimated value of the coefficient on a post-1996
store in England compared to a post-1996 store in Scotland or Northern Ireland indicates that
TCF policies reduced store sales by some 32 percent, all else equal. So given its size, labour
inputs and all other factors, there was a loss of 32 percent in TFP for a representative store in
England after 1996 (compared to the counterfactual of the situation with no policy prior to

1988); and a significant loss of nearly 15 percent if opened between 1988 and 1996.

In addition to this very large loss of output resulting from the imposition of TCF policies,
there is another potential source of output loss to the chain as a whole which we cannot
reasonably estimate. LPAs vary in their degree of restrictiveness to development and as we
saw from the results reported in Table 2, an increase in this local restrictiveness had a very
substantial adverse effect on the chain’s sales in the affected LA. This does not mean,
however, that the effect of greater local restrictiveness on the sales of individual stores is
negative. As discussed in Section 3, we would expect that sales per store, all else equal,
should be greater in more restrictive LAs because of the local monopoly effect greater
restrictiveness generates by reducing the number and size — even the probability of there

being a store at all. We test this proposition directly by including as a control variable our
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measure of LA restrictiveness for stores located in England. Since we do not have this
variable for Scotland or Northern Ireland, we interact a dummy for England with the
restrictiveness measure and set the variable to zero for stores located outside England. As
expected, the coefficient on the refusal rate measure is positive in all specifications and
statistically significant in the TSLS specifications reported in columns (4) and (5); tighter

local regulation induced barriers to entry and so increased sales of affected stores.

We include in addition a range of appropriate further controls, starting with measures of the
three input factors: the net floor area of the store, labour inputs measured as employment in
FTEs (employment) and our proxy for capital inputs — storage area. The positive coefficients
for both labour and floorspace (land) inputs are significant in all specifications and in our
preferred model (5) both are statistically significant at the 1 percent level. They do not in
aggregate differ significantly from a value of 1, implying constant returns to scale. However
the coefficient estimate for space inputs at 0.152 suggests that a 10 percent increase in
supermarket size, measured as net floorspace, is associated with an increase in sales, all else
equal, of some 1.5 percent. Bigger supermarkets have a higher labour and/or capital
productivity. The capital inputs proxy is not significant in any of the models reported here

(nor in the Appendix tables or the Unpublished Web-Appendix tables).

Another potentially important control is the presence of a mezzanine floor; it is widely
believed in the retail trade that mezzanine floors tend to generate less sales per unit area than
the ground floor does. Other controls are: total opening hours (hours) and a dummy variable
for non-food format stores (non-food format). The latter dummy is included because non-
food stores differ from food format stores in various ways (e.g. their logistics) that may affect
the relevant characteristics of their specific production function; the dummy captures
unobserved characteristics that are unique to the store type. We also control for some

characteristics of the stores’ catchment areas: total population within a 10-minute drive time
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and the impact of local competition. Our measure of local competition intensity for store i is
constructed as follows: for each of the two main rival supermarket chains s = 1,2 we
identify the five stores sj = s1, ..., s5 that are closest to store i. Next, using the store’s store-
finder software, we calculate the driving/walking distance between store i and store sj for
each pair. We then compute the competition intensity of store i with respect to the two main
rival chains as: Y.2_, 315-=51 1/distance i to sj. Thus, stores sj that are very close to store i,
will have a strong positive impact on our competition measure, whereas stores sj that are far
away will be largely discounted as competitors.’” Although the coefficients on all the control
variables have the expected signs, in the cases of the mezzanine dummy and the measure of

local competition they are generally not significant.'®
Table 3 about here

We also add area fixed effects. The argument for including these is that there may be
unobserved (time-invariant) variables specific to certain areas. We use Travel to Work Areas
(TTWAGS) to capture these possible area effects on the grounds that TTWASs are defined to be
economically self-contained in the sense that people who live within a given TTWA tend also

to work in the same area; and so it may be supposed, tend to shop within that area too.

In addition, in two models including our preferred model (5) we include a time trend for store
age measured as years since opening, separately for Scotland and Northern Ireland combined

and England. We experimented extensively with different functional forms for the time

7 We coded distances below 0.2 miles as 0.2 miles. The underlying rationale is that even if two stores are very
close to each other, getting from one store to another typically involves walking through pathways, along plazas
and up and down escalators. We make the plausible assumption that any distance less than 0.2 miles, which
translates to less than 3-4 minutes of walking, would probably offer the same competition intensity to the
respective store. Also, avoiding values very close to zero (or exactly zero) ensures that the competition measure
does not have implausibly high values. To address any concerns relating to functional form, we experimented
with a large number of alternative specifications. We discuss the findings of these robustness checks in the next
sub-section.

'8 The sign on the mezzanine variable is negative but statistically insignificant in all specifications reported in
Table 3. The sign on the coefficient remains consistently negative in all robustness checks reported in the
Appendix Table A2 and in the various Unpublished Web-Appendix Tables but becomes borderline significant
in some specifications.
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trends but in the models reported in Table 3 a simple linear trend worked best. For English
stores it was negative but non-significant: for stores in Scotland and Northern Ireland it was
positive and significant. Stores in those two countries, all else controlled for, were more

productive, the more modern they were: this was not true of stores in England.
Additional specifications and robustness checks

We carried out a large number of robustness checks. We report the most relevant of these in
the Appendix Tables Al and A2 and others in the Unpublished Web-Appendix (Tables U1 to
U9). In Appendix Table Al and A2 we use measures of planning restrictiveness derived from
applications for major retail developments rather than major residential developments. The
key results are essentially the same in all cases, although, in Tables Al and A2 — replicating
Tables 2 and 3 but using the retail specific refusal rate — identification of the refusal rate
measure is somewhat weak in some specifications and significance levels are lower. This,
however, is consistent with the point made in Section 4: there are simply so few major retail
proposals that the refusal rate associated with them is too noisy to provide a very useful
measure of local planning restrictiveness. There is in addition the argument that the
residential refusal rate can be considered less subject to endogeneity problems given our

focus on retail development. See the two Appendix Tables for more details.

We now turn to the robustness checks reported in the Unpublished Web-Appendix. As noted
above, our main specifications reported in Table 3 have two sets of interactions: for stores in
England that opened between 1988 and 1996 and for those that opened after 1996. In Tables
Ul and U2 we replicate these specifications but include only one break point; either post

1988 or post 1996. These results strongly reinforce the specification adopted in Table 3.*°

19 We should thank both the editor and a referee who suggested we might be able to improve the specification of
the model along these lines.
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We then carried out a number of robustness checks to explore sensitivity with respect to
functional form or clustering of standard errors. Specifically, we report results for
specifications with (i) country-specific quadratic time-trends (Table U3), (ii) standard errors
clustered by UK country®® (Table U4) and (iii) the various controls interacted with the

treatment/control-group variable and the pre/post-dummy variable respectively (Table U5).

Table U6 reports results for models otherwise identical to those in Table 3 but estimated
without input controls in order to investigate the possibility that our results are inconsistent
because inputs are endogenous. Although in the OLS models key variables are mainly not
significant the preferred TSLS model (5) is robust. The coefficients reflecting the two phases
of the TCF policy may seem unreasonably large but they are statistically significant. Given
that key variables of interest — capital and labour inputs — have been deliberately omitted it is
perhaps not surprising that the estimated values of remaining variables increase in size.
Tables U7 to U9 finally replicate Table 3 but using alternative measures to capture
competition intensity: the first measure is identical to the base measure but uses the five
closest stores of the three (rather than two) closest rival chains. Results are reported in Table
U7. The second measure is identical to the base measure except that we use one over the
distance squared rather than one over the distance in our computations. This proxy discounts
stores that are further away more strongly and results are reported in Table U8. The final
measure is again identical to the base measure except that we use one over the exponential of
the distance (divided by 10) as the basis for the computation. Results are reported in Table

U9. Our focal results are essentially unaffected by the use of the three alternative measures.

% Since one of our control variables is country-specific, in principle it would seem appropriate to cluster our
standard errors at the country-level. However, this is problematic since then we would cluster on only 3 clusters,
which is far too few for the standard cluster adjustment to be reliable, likely introducing a few-cluster-bias,
implying that the standard errors will be too small on average (i.e., they are biased downward) (see for example
Angrist and Pischke, 2009, Chapter 8.2.3 “Fewer than 42 Clusters”). When we ignore this warning and we
cluster at the country level, we indeed end up with very small standard errors (see Table U2). As a conservative
rule of thumb, we opted to use the larger of robust (using a Huber/White sandwich estimator) and clustered
standard errors as our measure of precision.

26



Land use regulation and productivity — land matters: evidence from a UK supermarket chain

The competition intensity measure itself is statistically insignificant (with a negative sign) in

all specifications in all three tables.?*

5.3. Comparison of results and interpretation

Estimated impact on productivity and comparison with Haskel and Sadun (2012)

The quantitative estimates of the impact of TCF policies on total factor productivity in
supermarkets (Table 3) can be directly converted into the implied productivity loss for a
representative post-1996 store in England. A coefficient estimate for the interaction of post-
1996 opening and the store being located in England of 0.319 implies a loss of output, all else
equal, of 31.9 percent as a result of TCF policies. How does this compare to the results of
previous studies? As noted in the introduction, Haskel and Sadun (2012) estimate a loss of
0.4 percent p.a. in TFP growth from 1997 to 2003. Projecting this estimate, implies an
aggregate loss of output for the retail sector as a whole and for the period between 1996 and
2008 of 5.3 percent (=1.004713). In our sample of English stores 49.4 percent of all stores
opened after 1996 and we estimate the lost output in 2008 per post-1996 store (compared to
pre-1988) to be 31.9 percent, suggesting an aggregate loss in output due to strict TCF policies
and for the retail chain as a whole of 15.8 percent. At first glance, our estimates of lost output
are thus significantly higher than those by Haskel and Sadun (2012). If we compare post-
1996 with pre-1996 (like Haskel and Sadun, 2012) and not with pre-1988, we obtain an
aggregate loss in output of 8.5 percent, more in line with Haskel and Sadun’s (2012)
estimates. If we also take into account that our retail chain has a much smaller stock of old
stores compared to the retail sector as a whole (see Section 2), then the estimated effects of
the two studies are considerably closer. While Haskel and Sadun’s (2012) estimates focus on

the aggregate effects for the retail sector (and are likely to underestimate the effect since they

2l We experimented with a large set of additional competition measures including computing the various
alternative proxies for the three (rather than the two) main rival chains. Results are similar in all cases: the focal
results are essentially unaffected, whereas the coefficient on the competition measure is insignificant with a
negative sign in all cases.
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do not take into account the separate effect of the first tightening in 1988), our estimates
highlight the fact that the policies had a very substantial adverse effect for those stores that
were subjected to strict TCF policy, and, since our data provider has a comparatively large
stock of new stores, had a very substantial adverse effect for their supermarket chain. This,
however, ignores any chain level output loss associated with the variation in local planning

restrictiveness across LAS.
Table 4 about here

Table 4 provides additional insights. It brings together the estimates of both Table 2 and
Table 3 as they relate to store and chain sales. In addition to the 31.9 percent loss of output
associated with TCF policies there is also the impact of variations in restrictiveness with
which the planning system is operated locally. Allowing however for three partially offsetting
influences — i) the reduced number of stores; ii) the reduction in space in a given a store; and
iii) the increased sales per unit area of store space in more restrictive LAs — we find that a one
SD increase in restrictiveness causes a 31.9 percent loss of sales. Some of this loss of sales to
the chain in more restrictive LAs, however, might be compensated for with higher sales in
neighbouring, less restrictive, LAs; so we cannot think of the 31.9 percent reduction of chain
sales in a given LA as representing a net loss to the chain as a whole. Unlike the loss of sales
associated with TCF policies, moreover, we cannot think of this as just representing a loss of
TFP. Increased land prices and the resulting smaller stores and more intensive use of space
may increase labour productivity (stores are still profit maximising given the change in

relative prices).
Interpretation of key findings in terms of productivity loss and likely impact of survival bias

At this point we should perhaps discuss in more depth the origins of the productivity penalty
induced by TCF policies. What the data are telling us is that controlling for all other factors,

including store size, sales per store fell systematically for stores founded in England after out-
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of-town stores first became restricted in 1988 but fell even more substantially after TCF
policies came into force in their full rigour; and that store size itself matters for sales per store
all else equal. These productivity effects, however, must significantly manifest themselves in
terms of higher logistics and site operation costs and loss of consumer welfare; we are only
capturing the lower sales these increased costs and higher real prices reflect. The real price to
consumers of course is not just the price paid at the check-out but all the costs incurred in the
shopping experience including the trip costs. The hypothesis is that stores were constrained to
less productive sites but the impact on logistic costs for the company is only captured in our
data in the form of lower sales. What appears to be completely captured is the impact on
customer experiences, the costs they bear as transport costs to stores and the pleasure or
discomfort they obtain from the shopping experience. In-town stores are generally more
difficult to get to, require more carrying of purchases and are likely to be more subject to
stock control problems (storage facilities are smaller and delivery systems less efficient; see
Bell and Hilber, 2006, for the analogy of the consumer’s housing related storage constraints
problem). Because they are smaller, the range of goods, especially pack sizes, may be less
attractive for customers. Equally out-of-town stores, easy to reach by car (and lorry), allow
quicker and less stressful shopping and a greater chance of finding items the customer needs
because storage, stocking and delivery systems are more efficient. So any additional costs
imposed on the store group by the micromanagement of site selection imposed by TCF
policies would be partially (e.g. with delivery-associated costs) reflected in our data but not

fully measured.?

A seemingly plausible objection to our interpretation of these results is that our findings

relating to post 1988 or post 1996 store productivity might be affected by survival bias. Only

22 Additional store specific costs would likely be negatively capitalized into land prices, consistent with our
observation that land prices are lowest for city centre stores.
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the most productive older stores survive so the sample of more recent stores includes some

which are less productive and are likely to be closed at some future date.

This is implausible for five reasons. The first is that it should affect our ‘control group’
(stores in Scotland and Northern Ireland) as much as it affects the ‘treated’ group (English

stores) so any selection bias should in principle be differenced out.

The second reason is that we have evidence showing that the ‘needs’ test introduced in 1996
as an element of TCF policy, provided some barrier to entry and conveyed a degree of
monopoly to existing English stores from 1996 onwards. In so far as this is relevant, it
implies a greater probability of less productive stores already open in England in 1996 when
the needs test was introduced surviving to our sample date of 2008 than would have been the
case elsewhere in the UK. To the extent that less productive stores built in England before
1996 were indeed more likely to survive from 1996 onwards as a consequence of the needs
test, the stores built prior to 1996 that we observe in our sample in 2008 will be more likely to
be less productive (as a consequence of the survival bias) in England relative to Scotland and
Northern Ireland. This would produce a downward bias to our estimates of the output losses
generated by TCF policies — only adding force to our claim that our estimates are, if

anything, conservative.

A third, related, reason for why we think our estimates are, if anything, conservative is the
possibility of a ‘positive’ selection bias. In so far as TCF policy — via the needs test and the
sequential test — lead to fewer projects being approved post-1996 in England, it is likely those
projects were more productive ones, compared to projects approved post-1996 in the rest of

the UK.

A fourth reason for not thinking survival selection bias is a significant problem, is the
inclusion of the country specific time trends. We see that for Scotland and Northern Ireland

there is the expected finding that more modern stores are significantly more productive,
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consistent with productivity growth being embodied in new stores (Foster et al., 2002). For
stores in England, however, there is no such significant positive time trend — rather it is

negative if non-significant.

A final point is that we cannot find any evidence in the data suggesting that older stores
tended to be established in intrinsically more productive locations. If embodied technical
progress is discounted, then the most obvious explanation of why older stores might appear to
be more productive is that the chain exploited the most productive locations as it expanded
over time. The most obvious measure of an attractive and more productive location is the
population within a 10 minute drive time. The correlation between the age of the store and
population within a 10 minute drive time for English stores is wholly non-significant (r= -
0.019, p=0.76). That for stores in the rest of the UK is (r=0.260, p=0.014). In other words
there is no significant relationship at all between the measure of locational attractiveness and
store age in England. In the less constrained rest of the UK there is some positive
relationship. In fact history and expansion by acquisition provide a much more obvious
explanation of the group’s historical pattern of store opening. The origins of the group were
in the north of England as a single shop and it did not begin to expand until it acquired the
small northern chain of a competitor. It did not expand in southern England until it acquired a
southern based group of superstores after the first phase of Town Centre First policy was
introduced in 1988.

6. Conclusions

The results strongly suggest that planning policies — in particular Town Centre First (TCF)
policies — have directly caused a significant reduction in both total factor productivity and —
separately — labour productivity in retailing — at least in the case of the large supermarket
sector. The fact that more restrictive TCF policies came earlier and have been substantially

more rigid with respect to store locations in England than in Scotland or Northern Ireland
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provides us with in effect a form of natural experiment. We exploit this to estimate a DiD
model. The results of this imply a loss of TFP of 31.9 percent for a representative post-1996
English store. This, however, is likely to be an underestimate since it implicitly assumes that
the policies in Scotland and Northern Ireland were neutral with respect to town centre retail
location. As Roger Tym and Partners (2006) make clear, in Scotland at least, restrictions on
out-of-town locations were introduced in 1996 (compared to 1988 in England) and policy
became increasingly restrictive from 1998 although never as rigidly imposed as in England.
Moreover, if interpreted as an estimate of the total loss of output or productivity, it implicitly
assumes that pre-existing planning policy via its general restriction on land supply for urban
uses, had had no impact on the economic efficiency of the retail sector prior to 1988; an
assumption which other evidence (see, for example, Hall et al., 1973 or Cheshire and

Sheppard, 1986) suggests is not the case.

In addition, we need to consider the effects of the differential restrictiveness with which
policies are applied across LAs. We have shown that if output is measured as sales — a
measure supported by the fact that the store group whose data we analyse has a firm policy of
equal mark-ups in all stores — then output rises with store size, all else equal. Store size is in
turn affected by the restrictiveness with which LAs apply planning policies. We can only
estimate these effects in England and they do not translate so easily into direct measures of
lost output and TFP. They are nevertheless substantial. A one SD increase in measured
restrictiveness at the level of the LA causes a reduction in the size of individual stores of 10.9
percent and there is a nearly 26 percent lower chance of there being a store at all, although
the barrier to entry tighter local planning policies impose raises sales per unit area of those
stores that are permitted. Netting out the effect of all three of these factors suggests that a one
SD increase in LA restrictiveness causes a loss of chain sales of 31.9 percent within the LA

concerned. This is of course not a pure loss in sales — it is in part a ‘displacement effect” — the
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supermarket chain will be more likely to open up its stores in less restrictive local authorities,

imposing longer shopping trips onto consumers who live in more restrictive locations.

Following the financial crisis and recession of 2007 there is talk of a ‘lost decade’ of output
being imposed on European economies. What we have shown here is that in one very
important sector of the British economy — supermarkets and groceries — policy has imposed

considerably more than a lost decade of output all on its own.

This, of course, is a gross economic cost, not a measure of net costs. Restrictive planning
policies are in principle designed to generate benefits not measured here. When TCF policies
were introduced it was claimed that town centre locations for retail would improve
sustainability by allowing ‘linked trips’ and the use of public transport and would ensure
access to shops for poorer households who were less likely to have cars (ODPM, 2004). The
two benefits the policy was expected to generate, therefore, were a reduction in the carbon
footprint of retail and an improvement in equity. We are at present engaged in a rigorous
evaluation and attempt to quantify these expected benefits — particularly the carbon footprint
impact of TCF policy. Provisional results (see Cheshire et al., 2013) suggest TCF policy — via
forcing stores into town centres — probably increased the carbon footprint of shopping trips.
This should not be too surprising given the continuing population decentralisation (Anas and
Moses 1978; Cheshire, 1995) in conjunction with an increase in car ownership and the fact

that some 60 percent of all shopping trips are made by car.

The great advantage of estimating a credible, if lower bound value for the total cost of
planning policies in terms of retail productivity, however, is that even if it fails to estimate
any benefits, it should improve policy decisions. Planning policy may generate some gains,
such as preserving the existing appearance of town centres (even if, as Sadun, 2011, shows, it
reduces employment of independent retailers in town centres) but it would seem important to

have an estimate of the corresponding costs associated with such benefits. Given that we
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estimate the costs to be very considerable, the case for trying to quantify any benefits is made
stronger. Moreover in so far as we have indications of the mechanisms which lead to the high
costs (especially the micromanagement of store locations and prevention of our-of-town
larger formats) it might be possible to think about ways of achieving any benefits at lower

cost.
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TABLES
Table 1
Summary Statistics
Variable Obs. Mean Std. Dev. Min. Max.
Local authority (LA)-level dataset (Tables 2 and Al)
Store present 351 0.54 0.50 0 1
Number of stores 351 0.77 0.95 0 6
Total net floor area of all stores (sg. ft.) 351 36801 47992 0 288692
Average net floor area (sq. ft.) ¥ 188 48029 14836 15926 101091
Total weekly sales of all stores (£) 351 743165 948982 0 5375933
Refusal rate of major residential
projects, 1979-2008 351 0.25 0.086 0.073 0.51
Share Labour seats, 2000-2007 * 351 0.26 0.24 0 0.94
Total number of households, 2001 351 58087 38514 10463 390792
Store-level dataset (Tables 3, A2 and U1 to U9)

Weekly sales (£) 331 931683 404409 73978 2056014

England only 269 969706 400669 73978 2056014
Employment (FTE) 331 215 84 32 471
Net floorspace (sqg. ft.) 331 46810 17235 8313 101091

England only 269 48019 17014 8313 101091
Storage area (sq. ft.) 331 35111 15652 4410 107412
Non-food format (dummy) 331 0.051 0.22 0 1
Mezzanine (dummy) 331 0.16 0.37 0 1
Total weekly opening hours 331 121 29 64 168
Population within 10 min. drive time 331 83697 43765 5993 229246
Competition variable ¥ 331 4.77 2.93 0.29 18.75
Store in England (# = 269) 331 0.81 0.39 0 1
Store in Scotland (# = 48) 331 0.15 0.35 0 1
Store in Northern Ireland (# = 14) 331 0.042 0.20 0 1
Years since first opening 331 14.8 10.6 1 43
Store opened up b/w 1988 and 1996 331 0.20 0.40 0 1
Store opened up after 1996 331 0.51 0.50 0 1
Refusal rate for major residential
projects, 1979-2008 ? 269 0.21 0.073 0.084 0.50
Refusal rate for major retail projects,
1979-2008 ? 269 0.20 0.073 0 0.45
Share Labour seats, 2000-2007 2™ 269 0.39 0.23 0 0.94

Notes: ¥ Estimated by applying a distance decay function to the five nearest stores from each of the two
main competing retail groups. 2 Refusal rate and share Labour seats are measured at the LA of the store
location. Both measures are for English stores only. 2 Share Labour seats based on local election years
2000, 2002, 2003, 2004, 2006 and 2007. The years 2001 and 2005 are excluded as local elections
coincided with General Elections. ¥ Sample restricted to LAs that have at least one store.
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Table 2
Impact of Local Planning Constraints on Local Presence of Retail Chain
OLS TSLS (2™ OLS TSLS (2™) OLS TSLS (2™ OLS TSLS (2™) OLS TSLS (2™)
) (2) 3) 4) (5) (6) (1) (8) ) (10)
Total net Total net Total sales  Total sales
Dependent  Store in Store in Number of  Number of  Average net Average net  floor space in floor space in in LA in LA
variable: LA=yes LA=yes storesin LA storesin LA  floor space floor space LA LA in £1000 in £1000
Refusal rate -0.0215***  -0.0353***  -0.0312***  -0.0388*** -264.5 -721.5* -1,540*** -2,110*** -28.57***  -32.46***
(scaled to 0-100) (0.00543)  (0.00791)  (0.00998) (0.0120) (388.0) (402.0) (481.1) (590.4) (8.652) (11.67)
Log(number of 0.251%** 0.163** -820.4 -2,576
households) (0.0850) (0.0732) (5,269) (3,735)
Number of 0.0102***  0.00973*** 578.4%** 539.5%** 11.67*** 11.41%**
households (0.00199) (0.00159) (102.6) (86.22) (1.831) (1.508)
TTWA FEs & Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
constant
R-squared 0.532 0.627 0.491 0.634 0.647
TSLS: First stage
Dependent variable: Refusal rate (scaled to 0-100)
Share Labour seats -0.180*** -0.189*** -0.177*** -0.189*** -0.189***
(scaled to 0-100) (0.0225) (0.0220) (0.0313) (0.0220) (0.0220)
Controls and FEs Yes Yes Yes Yes Yes
R-squared 0.744 0.739 0.826 0.739 0.739
Kleibergen-Paap rk 63.89 73.97 32.17 73.97 73.97
Wald F
Observations 351 351 351 351 188 188 351 351 351 351

Notes: Bold coefficients are instrumented. Robust standard errors (using a Huber/White sandwich estimator) in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Columns (5)
and (6) report specifications for the sub-sample of local authorities with store presence.
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Table 3

Impact of Town Centre First and Local Planning Constraints
on Store-Level Output (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0270 -0.0270 -0.156** -0.0273 -0.146**
Opened 1988-1996 (0.0442) (0.0442) (0.0768) (0.0331) (0.0575)
England x -0.0929** -0.0929** -0.339*** -0.0929*** -0.319***
Post 1996 (0.0446) (0.0448) (0.128) (0.0340) (0.0947)
Store opened b/w 0.0358 0.0359 0.159** 0.0365 0.156***
1988-1996 (0.0386) (0.0386) (0.0719) (0.0288) (0.0532)
Store opened post 1996 0.0459 0.0458 0.273** 0.0453 0.265***
(0.0411) (0.0413) (0.111) (0.0313) (0.0815)
Store in England X 0.0653 0.0512 0.399* 0.405*
refusal rate (0.184) (0.182) (0.215) (0.214)
Net floorspace 0.131* 0.133* 0.140* 0.143** 0.152***
(0.0728) (0.0744) (0.0749) (0.0562) (0.0567)
Storage area 0.00374 0.00316 0.00282 0.000189 0.000380
(0.0315) (0.0317) (0.0324) (0.0242) (0.0247)
Employment 0.894*** 0.892*** 0.880*** 0.881*** 0.865***
(0.0677) (0.0698) (0.0725) (0.0539) (0.0560)
Mezzanine -0.0316 -0.0320 -0.0297 -0.0343 -0.0317
dummy (0.0306) (0.0305) (0.0306) (0.0227) (0.0227)
Non-food format -0.222** -0.225** -0.242** -0.239*** -0.257%**
dummy (0.0959) (0.0981) (0.100) (0.0742) (0.0755)
Total weekly opening 0.000990** 0.000991**  0.000975** 0.000993***  (0.000997***
hours (0.000459) (0.000462) (0.000475) (0.000360) (0.000369)
Population within 0.0760*** 0.0775*** 0.0727*** 0.0854*** 0.0811***
10 minute drive time (0.0211) (0.0217) (0.0214) (0.0170) (0.0170)
Competition variable -0.00455 -0.00446 -0.00520 -0.00402 -0.00459*
(0.00334) (0.00336) (0.00347) (0.00263) (0.00271)
Store in England X years -0.000811 -0.000178
since opening (0.00313) (0.00235)
Store in Scotland or 0.00947** 0.00921***
Northern Ireland X years (0.00458) (0.00341)
since opening
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.982

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.177*** -0.177*%**
share Labour seats (0.0259) (0.0253)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.923 0.925
Kleibergen-Paap rk Wald F 46.78 49.02

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table 4

Quantitative Effects

Effect Un(_je_rlyl_ng Magnitude of Notes
specifications effect
[1] Impact of TCF policy via affecting Estimate of loss in TFP due
TFP directly (relative impact England Table 3 (4) -31.9% to TCF policy: Post 1996
vs. Scotland/NI): compared to pre 1988
[1a] Impact of first tightening in e 1988-1996 compared to
1988 Table 3 (4) 14.6% pre 1988
[1b] Additional impact of second 17 a0 Post 1996 compared to
tightening in 1996 Table 3 (4) 17:3%  1988-1996
[2] Impact of local planning constraints +£28,952 One standard deviation
on sales of incumbent stores (per Table 3(4) in weekly sales increase in local
store) (+3.0%) restrictiveness
[3] Impact of local planning constraints One standard deviation
on likelihood of store presence in Table 2(2) -25.8% increase in local
local authority (LA) restrictiveness
[4] Impact of local planning constraints One standard deviation
on number of stores in LA Table 2(4) -0.28 stores increase in local
restrictiveness
[5] Impact of local planning constraints 5,267 sq. ft One standard deviation
on net floor space of average store in Table 2(6) ’ o ' increase in local
LA (-10.9%) restrictiveness
[6] Impact of local planning constraints S
on total net floor area in LA (through Table 2(8) -15,403 sq. ft. ﬁgfezt:en?r? rlg Citiwatlon
reducing number of stores and floor (-41.9%) e
restrictiveness
space of stores)
[7]1 Impact of local planning constraints -£236,958 One standard deviation
on total sales in LA Table 2(10)  inweekly sales increase in local
(-31.9%) restrictiveness
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FIGURES

Figure 1
Number of Applications for Major Retail Developments, 1979-2008
(mean per local planning authority per year)

T T T T
1980 1990 2000 2010
Year

Source: Department for Communities and Local Government (DCLG)
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APPENDICES

APPENDIX A:
Town Centre First Policies and How They Varied Across the UK

There are useful and significant differences, both in the precise form and the timing,
of policies for retail as between England, Wales, Scotland and Northern Ireland.
While policy in Wales has tended to follow that in England rather closely, differences
between these two countries and Northern Ireland and Scotland are significant.
Although there are national guidelines for policy for each country of the UK its
implementation is initially the responsibility of local jurisdictions — Local (Planning)
Authorities (LAs). As discussed below, LAs in England vary considerably in the
restrictiveness with which they interpret national policies. In all four UK countries
planning policies are implemented by means of ‘development control’ — that is, each
proposed development, as legally defined, is considered individually by the LA and is
then either permitted or refused (in contrast to systems in force in the USA or
continental Europe where what plans permit can be built). There is then a process of
appeal against local decisions.

The key details of retail sector planning policies as they have developed since 1947 in
each country of the UK are summarised in what follows. The basic features of
Britain’s land use planning system were set in the 1947 Town and Country Planning
Act. This expropriated development rights, introduced categories of land use defined
in statute; provided for local plans and the process of development control; and most
importantly allocated urban land between each legal use category and established
‘urban envelopes’ or ‘growth boundaries’. It also provided for Greenbelts but the

boundaries of these were delimited during the 1950s as local plans were prepared.
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Thus even in the mid-1980s the UK had had a system of supply constraints for land,
acting independently of prices, for more than a generation. The construction of the
motorway (highway) system from about 1960, growth of car ownership and use
associated with residential decentralisation, created strong forces favouring the
development of out-of-town, large format supermarkets and shopping centres. Policy
makers responded specifically to restrict such developments in England from 1988.
England:

1988 — Policy which had previously accepted the commercial logic of out-of-town
retail changed in 1988 to direct new out-of-town retail development to Brownfield or
‘regeneration sites’;

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

1996 — Strict Town Centre First policy was introduced in PPG6 (Department of the
Environment, 1996). This, crucially, brought in both the ‘needs’ and ‘sequential’ tests
and dropped any mention of ‘avoiding unnecessary regulation’. The ‘needs’ test
required the potential developer to demonstrate, according to prescribed formulae
relating to total sq. ft. of retail space per inhabitant, that the community ‘needed’ more
shopping space and that their proposed development would not undermine the
viability of other local shopping facilities. It can be argued this erected a barrier to
entry into local markets. The ‘sequential’ test was designed to rule out all possible
sites before allowing an out-of-town site even to be considered. A potential developer
had to show that suitable sites in ‘town centres’ were not available and, subsequently,
that sites in a ‘district centre’ or ‘neighbourhood centre’ were also not available

before proposing to develop an edge-of or out-of town site. A site was only defined as
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‘suitable’ if it was identified for retail use in the local plan. The fact that such a site
might be owned by a rival supermarket chain did not render it ‘unsuitable’.

Wales:

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

Scotland:

1996 — A form of Town Centre First policy, significantly weaker than that in England,
was introduced. There was an explicit aim of maintaining a ‘competitive and
innovative retail sector’ and a statement that it was not the role of planning to ‘protect
existing interests or restrain competition’ but did steer local planners to favour town
centre locations for new retail by introducing a form of the ‘sequential’ test.

1998 — A revised policy gave more emphasis to directing retail development to Town
Centres and added leisure uses to those where the preferred location for development
was in Town Centres in the name of ‘sustainability’ and access via public transport;
but the guidance continued to instruct planners to assist in maintaining ‘an efficient,
competitive and innovative retail sector offering consumer choice’; the ‘sequential’
test was maintained but the ‘needs’ test was not introduced.

2006 — Policy became slightly more restrictive towards the development of out-of-
town retail while remaining significantly more flexible than that in England. There
was no ‘needs’ test introduced and out-of-town development was permitted when
there was access by public transport.

Northern Ireland:

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

flexible than in England. Critically, however, policy distinguished between
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comparison shopping and food: “Food superstores, however, rely on the close
proximity of adequate car parking and for this reason locations within existing town
centres may be inappropriate. Edge-of-centre sites may provide a preferred alternative
in many towns ...” (Competition Commission, 2000). There was emphasis given to
new developments not leading to a significant loss of investment in existing centres
and accessibility by transport other than cars but the policy, especially for

supermarkets, was much less restrictive even than in Scotland.
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APPENDIX B:
Appendix Tables

Table Al
Impact of Local Planning Constraints on Local Presence of Retail Chain — Using retail refusal rate
OLS TSLS (2") OLS TSLS (2™) OLS TSLS (2") OLS TSLS (2™) OLS TSLS (2")
@) @ ©) 4) ®) (6) @) (8) © (10)
Total net Total net Total sales  Total sales
Dependent  Store in Store in Number of ~ Number of  Average net Average net  floor space in  floor space in in LA in LA
variable:  LA=yes LA=yes  storesin LA storesin LA  floor space floor space LA LA in £1000 in £1000
Refusal rate for retail ~ -0.0143*** -0.0511*** -0.0163***  -0.0576*** 48.25 -1,244 -666.7** -3,134*** -11.60*  -48.20***
projects (scaled 0-100) (0.00365) (0.0119) (0.00588) (0.0184) (324.4) (769.1) (310.3) (954.3) (6.127) (18.21)
Log(number of 0.355*** 0.270*** 184.4 484.9
households) (0.0769) (0.0720) (5,198) (3,743)
Number of 0.0121*** 0.0113*** 670.8*** 624.5%** 13.40%** 12.71%**
households (0.00220) (0.00161) (99.28) (83.50) (1.706) (1.426)
TTWA FEs & Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
constant
R-squared 0.518 0.611 0.486 0.613 0.628
TSLS: First stage
Dependent variable: Refusal rate (scaled to 0-100)
Share Labour seats -0.124*** -0.127*** -0.103** -0.127%** -0.127***
(scaled to 0-100) (0.0315) (0.0303) (0.0444) (0.0303) (0.0303)
Controls and FEs Yes Yes Yes Yes Yes
R-squared 0.527 0.527 0.664 0.527 0.527
Kleibergen-Paap rk 15.65 % 17.69Y 537" 17.69 9 17.69Y
Wald F
Observations 351 351 351 351 188 188 351 351 351 351

Notes: Bold coefficients are instrumented. Robust standard errors (using a Huber/White sandwich estimator) in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Columns (5)
and (6) report specifications for the sub-sample of local authorities with store presence. Stock-Yogo weak ID test critical values (relevant maximum 1V-size): @ max. 10%
bias: 16.38; max. 15% bias: 8.96; ¥ max. 25% bias: 5.53; ® max. 10% bias: 16.38. Test statistics indicate weak identification of refusal rate variable in column (6).
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Table A2

Impact of Town Centre First and Local Planning Constraints
on Store-Level Output — Using retail refusal rate (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0270 -0.0270 -0.158** -0.0250 -0.147**
Opened 1988-1996 (0.0442) (0.0443) (0.0769) (0.0347) (0.0585)
England x -0.0929** -0.0929** -0.343*** -0.0925*** -0.321***
Post 1996 (0.0446) (0.0447) (0.129) (0.0350) (0.0961)
Store opened b/w 0.0358 0.0356 0.159** 0.0395 0.169***
1988-1996 (0.0386) (0.0387) (0.0723) (0.0298) (0.0535)
Store opened post 1996 0.0459 0.0457 0.273** 0.0482 0.287***
(0.0411) (0.0412) (0.112) (0.0318) (0.0820)
Store in England X -0.0268 -0.0302 0.619* 0.630*
refusal rate (0.147) (0.149) (0.343) (0.341)
Net floorspace 0.131* 0.130* 0.136* 0.153** 0.166***
(0.0728) (0.0741) (0.0744) (0.0600) (0.0616)
Storage area 0.00374 0.00411 0.00350 -0.00471 -0.00368
(0.0315) (0.0317) (0.0323) (0.0259) (0.0262)
Employment 0.894*** 0.895*** 0.883*** 0.881*** 0.860***
(0.0677) (0.0687) (0.0718) (0.0548) (0.0574)
Mezzanine -0.0316 -0.0311 -0.0289 -0.0423* -0.0390
dummy (0.0306) (0.0310) (0.0310) (0.0251) (0.0250)
Non-food format -0.222** -0.222** -0.240** -0.221*** -0.241%**
dummy (0.0959) (0.0961) (0.0981) (0.0745) (0.0758)
Total weekly opening 0.000990** 0.000991**  0.000971** 0.000970***  0.000998***
hours (0.000459) (0.000459) (0.000475) (0.000365) (0.000371)
Population within 0.0760*** 0.0762*** 0.0718*** 0.0706*** 0.0656***
10 minute drive time (0.0211) (0.0212) (0.0211) (0.0176) (0.0176)
Competition variable -0.00455 -0.00461 -0.00537 -0.00314 -0.00357
(0.00334) (0.00339) (0.00351) (0.00259) (0.00271)
Store in England X years -0.000976 0.000606
since opening (0.00317) (0.00250)
Store in Scotland or NI X 0.00948** 0.0100***
years since opening (0.00461) (0.00344)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.982

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.114*** -0.114***
share Labour seats (0.0332) (0.0329)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.844 0.848
Kleibergen-Paap rk Wald F 11.88% 12.07?

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample. Stock-Yogo weak ID test
critical values (relevant maximum 1V-size): ¥ max. 10% bias: 16.38; max. 15% bias: 8.96.
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UNPUBLISHED WEB-APPENDIX

Post-1988 Treatment Only (N=331)

Table Ul

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x Post 1988 -0.0798** -0.0797** -0.128* -0.0793*** -0.120**
(0.0394) (0.0395) (0.0723) (0.0300) (0.0541)
Store opened post 1988 0.0483 0.0484 0.135** 0.0484* 0.135***
(0.0363) (0.0364) (0.0675) (0.0277) (0.0502)
Store in England X 0.0538 0.0811 0.367 0.397*
refusal rate (0.193) (0.189) (0.230) (0.225)
Net floorspace 0.123* 0.124* 0.142* 0.134** 0.153***
(0.0719) (0.0737) (0.0753) (0.0556) (0.0569)
Storage area -0.000699 -0.00119 0.00879 -0.00407 0.00677
(0.0317) (0.0319) (0.0331) (0.0244) (0.0252)
Employment 0.916*** 0.914*** 0.880*** 0.904*** 0.866***
(0.0665) (0.0687) (0.0718) (0.0531) (0.0553)
Mezzanine -0.0388 -0.0392 -0.0365 -0.0416* -0.0383*
dummy (0.0304) (0.0304) (0.0309) (0.0227) (0.0229)
Non-food format -0.208** -0.210** -0.230** -0.224*** -0.244***
dummy (0.0952) (0.0975) (0.0997) (0.0739) (0.0752)
Total weekly 0.000926* 0.000925* 0.000961**  0.000925**  0.000974***
opening hours (0.000481) (0.000484) (0.000486) (0.000378) (0.000377)
Population within 0.0803*** 0.0815*** 0.0784*** 0.0889*** 0.0854***
10 minute drive time (0.0213) (0.0218) (0.0219) (0.0174) (0.0173)
Competition variable -0.00406 -0.00399 -0.00425 -0.00356 -0.00378
(0.00342) (0.00345) (0.00341) (0.00271) (0.00267)
Store in England x 0.00229 0.00270*
years since opening (0.00195) (0.00152)
Store in Scotland or N. 0.00441 0.00441*
Ireland X yrs since opening (0.00304) (0.00230)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.981

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.177%** -0.176***
share Labour seats (0.0257) (0.0255)
Controls and FEs (included instr.) Yes Yes
R-squared 0.923 0.924
Kleibergen-Paap rk Wald F 47.52 47.35

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in logs
so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Post-1996 Treatment Only (N=331)

Table U2

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ©)
England x Post 1996 -0.0832** -0.0832** -0.144* -0.0831***  -0.135**
(0.0372) (0.0373) (0.0738) (0.0284) (0.0539)
Store opened post 1996 0.0328 0.0327 0.0783 0.0319 0.0747
(0.0348) (0.0349) (0.0631) (0.0265) (0.0461)
Store in England x 0.0645 0.0555 0.400* 0.403*
refusal rate (0.184) (0.183) (0.216) (0.215)
Net floorspace 0.133* 0.135* 0.134* 0.145*** 0.146***
(0.0724) (0.0740) (0.0745) (0.0561) (0.0564)
Storage area 0.00126 0.000672 -0.000459 -0.00238 -0.00353
(0.0314) (0.0316) (0.0320) (0.0243) (0.0245)
Employment 0.896*** 0.893*** 0.895*** 0.882*** 0.881***
(0.0676) (0.0698) (0.0716) (0.0541) (0.0555)
Mezzanine -0.0317 -0.0321 -0.0314 -0.0344 -0.0337
dummy (0.0303) (0.0302) (0.0306) (0.0226) (0.0227)
Non-food format -0.221** -0.223** -0.226** -0.238***  -0.241***
dummy (0.0956) (0.0978) (0.0989) (0.0743) (0.0748)
Total weekly opening hours 0.00103**  0.00103**  0.00103**  0.00104*** 0.00104***
(0.000453)  (0.000455)  (0.000471)  (0.000355) (0.000368)
Population within 10 minutes 0.0765***  0.0781*** 0.0764***  (0.0860***  (0.0848***
drive time (0.0207) (0.0213) (0.0212) (0.0169) (0.0169)
Competition variable -0.00442 -0.00433 -0.00467 -0.00389 -0.00411
(0.00328) (0.00331) (0.00343) (0.00260) (0.00269)
Store in England x years since -0.000849 -0.000529
opening (0.00219) (0.00163)
Store in Scotland or Northern 0.00234 0.00221
Ireland X years since opening (0.00295) (0.00221)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.981

TSLS: First stage

Dependent variable: Store
in England X refusal rate

Store in England x share Labour seats -0.177%** -0.178***
(0.0259) (0.0262)
Controls and FEs (included instr.) Yes Yes
R-squared 0.923 0.924
Kleibergen-Paap rk Wald F 47.08 45.96

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are
in logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich
estimator) in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U3
Base Specifications — with Quadratic Country Trends

TSLS: Second stage
Dependent variable: Log (sales)

(1) Stepwise (2) Post 1988 (3) Post 1996
England x Post 1988 -0.144**
(0.0677)
England x Opened 1988-1996 -0.154*
(0.0819)
England x Post 1996 -0.303*** -0.142**
(0.105) (0.0599)
Store opened post 1988 0.155**
(0.0631)
Store opened b/w 1988-1996 0.156**
(0.0777)
Store opened post 1996 0.274%** 0.111**
(0.0935) (0.0488)
Store in England x 0.402* 0.397* 0.405*
refusal rate (0.208) (0.214) (0.209)
Net floorspace 0.164*** 0.163*** 0.168***
(0.0582) (0.0577) (0.0582)
Storage area 0.00263 0.0119 0.00121
(0.0251) (0.0254) (0.0252)
Employment 0.836*** 0.830*** 0.836***
(0.0621) (0.0603) (0.0623)
Mezzanine -0.0318 -0.0366 -0.0334
dummy (0.0222) (0.0223) (0.0221)
Non-food format -0.275*** -0.270*** -0.275***
dummy (0.0783) (0.0778) (0.0784)
Total weekly opening hours 0.00103*** 0.000967*** 0.00103***
(0.000365) (0.000367) (0.000363)
Population within 10 minutes 0.0770*** 0.0795*** 0.0770***
drive time (0.0170) (0.0171) (0.0168)
Competition variable -0.00482* -0.00468* -0.00467*
(0.00261) (0.00257) (0.00262)
Store in England x years since opening 0.00730 0.0105% 0.00711
(0.00525) (0.00336) (0.00520)
Store in England x years since opening -0.000175 -0.000217** -0.000173
squared (0.000111) (8.82e-05) (0.000109)
Store in Scotland or Northern Ireland x 0.0127* 0.00766 0.0152**
years since opening (0.00660) (0.00530) (0.00682)
Store in Scotland or NI X years since -8.73e-05 -6.49e-05 -0.000338*
opening squared (0.000221) (0.000188) (0.000173)
England & TTWA fixed effects & constant Yes Yes Yes
R-squared 0.974 0.974 0.973

TSLS: First stage
Dependent variable: Store in England X refusal rate

Store in England x Share Labour seats -0.178*** -0.176*** -0.178***
(0.0256) (0.0257) (0.0263)
Controls and FEs (included instr.) Yes Yes Yes
R-squared 0.925 0.924 0.924
Kleibergen-Paap rk Wald F 48.25 46.92 45.69

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and
dummies) are in logs so that they can be interpreted as elasticities. Robust standard errors (using a
Huber/White sandwich estimator) in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are
dropped from the sample.
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Table U4

Base Specifications — Clustered by Country (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
@) ) ®) (4) (©)
England x -0.0270**  -0.0270** -0.156*** -0.0273*** -0.146***
Opened 1988-1996 (0.00621) (0.00626) (0.0124) (0.00400) (0.00527)
England x Post 1996 -0.0929***  -0.0929***  -0.339*** -0.0929*** -0.319%**
(0.000918)  (0.000915) (0.0207) (0.000559) (0.00984)
Store opened b/w 1988-1996 0.0358* 0.0359* 0.159*** 0.0365*** 0.156***
(0.0103) (0.0102) (0.00889) (0.00585) (0.00485)
Store opened post 1996 0.0459***  0.0458*** 0.273*** 0.0453*** 0.265***
(0.00154) (0.00145) (0.0159) (0.000675) (0.00995)
Store in England x 0.0653* 0.0512 0.399*** 0.405***
refusal rate (0.0205) (0.0181) (0.0133) (0.00902)
Net floorspace 0.131** 0.133** 0.140** 0.143*** 0.152%***
(0.0168) (0.0164) (0.0146) (0.0112) (0.00608)
Storage area 0.00374 0.00316 0.00282 0.000189 0.000380
(0.00734) (0.00745) (0.00605) (0.00451) (0.00372)
Employment 0.894*** 0.892*** 0.880*** 0.881*** 0.865***
(0.0346) (0.0346) (0.00640) (0.0237) (0.00350)
Mezzanine -0.0316 -0.0320 -0.0297 -0.0343*** -0.0317**
dummy (0.0186) (0.0186) (0.0251) (0.0117) (0.0152)
Non-food format -0.222** -0.225** -0.242%** -0.239*** -0.257***
dummy (0.0252) (0.0247) (0.00971) (0.0168) (0.00394)
Total weekly opening hours 0.000990** 0.000991** 0.000975*** 0.000993*** (0.000997***
(0.000102)  (0.000103)  (5.23e-05) (6.65e-05) (3.19e-05)
Population within 10 0.0760** 0.0775** 0.0727** 0.0854*** 0.0811***
minute drive time (0.0151) (0.0154) (0.0122) (0.00911) (0.00855)
Competition variable -0.00455*  -0.00446*  -0.00520**  -0.00402*** -0.00459***
(0.00147) (0.00146) (0.00109) (0.000810)  (0.000545)
Store in England x years -0.000811 -0.000178
since opening (0.000784) (0.000327)
Store in Scotland or N. 0.00947*** 0.00921***
Ireland X yrs since opening (0.000596) (0.000428)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.982

TSLS: First stage

Dependent variable: Store in
England X refusal rate

Store in England x share Labour seats -0.177%** -0.177%**
(0.00347) (0.00484)
Controls and FEs (included instr.) Yes Yes
R-squared 0.923 0.924
Kleibergen-Paap rk Wald F 27.53 29.15

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are
in logs so that they can be interpreted as elasticities. Robust standard errors (using clustering by country) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U5
Base Specifications — with Controls Interacted (N=331)

TSLS: Second stage
Dependent variable: Log (sales)

@) 2 ®) “4) ®) (6)
England x Opened -0.140** -0.173** -0.134** -0.146** -0.140** -0.185**
1988-1996 (0.0645) (0.0685) (0.0618) (0.0659) (0.0684) (0.0801)
England x Post 1996 -0.325***  -0.370***  -0.331***  -0.367***  -0.351***  -0.433***
(0.0980) (0.105) (0.0980) (0.107) (0.101) (0.122)
Store opened b/w 0.147** 0.179*** -0.288 -0.270 -0.296 -0.345
1988-1996 (0.0595) (0.0634) (0.727) (0.700) (0.723) (0.701)
Store opened post 1996 0.266*** 0.312*** -0.219 -0.682 -0.215 -0.726
(0.0844) (0.0928) (0.650) (0.687) (0.656) (0.706)
Store in England X 0.384* 0.409* 0.367* 0.385 0.338 0.399
refusal rate (0.219) (0.225) (0.222) (0.234) (0.228) (0.253)
Store in England X years -0.000551  -0.000486 -8.67e-05  -1.53e-06  -0.000503  -0.000253
since opening (0.00239)  (0.00240)  (0.00240)  (0.00245)  (0.00241)  (0.00247)
Store in Scotland or NI x 0.00929**  0.0121***  0.0106***  0.0112***  0.0113***  (0.0150***
years since opening (0.00364) (0.00396) (0.00383)  (0.00420)  (0.00408)  (0.00467)
Controls (as in Table 2) Yes Yes Yes Yes Yes Yes
Inputs x England Yes
All controls x England Yes
Inputs x 2 treatment period Yes
dummies
All controls x 2 treatment Yes
periods
Inputs x England + inputs Yes
X 2 treatment periods
All controls x England + Yes
all contr. x 2 periods
England & TTWA fixed Yes Yes Yes Yes Yes Yes

effects & constant

TSLS: First stage

Dependent variable: Store in England x refusal rate

Store in England X share -0.175***  -0.173***  -0.178***  -0.175***  -0.176***  -0.169***

Labour seats (0.0257) (0.0262) (0.0260) (0.0272) (0.0263) (0.0280)
Controls and FEs (included Yes Yes Yes Yes Yes Yes
instruments)

R-squared 0.925 0.927 0.925 0.928 0.926 0.930
Kleibergen-Paap rk Wald F 46.66 43.84 47.17 41.35 44.61 36.47

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in logs so
that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in parentheses.
*** n<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U6
Impact of Town Centre First and Local Planning Constraints
on Store-Level Output — Exclude Inputs from Set of Controls (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0395 -0.0399 -0.420* -0.0402 -0.406**
Opened 1988-1996 (0.138) (0.137) (0.233) (0.104) (0.175)
England x 0.106 0.105 -0.605 0.104 -0.578*
Post 1996 (0.136) (0.135) (0.399) (0.102) (0.300)
Store opened b/w 0.0688 0.0701 0.504** 0.0711 0.497***
1988-1996 (0.129) (0.129) (0.217) (0.0973) (0.164)
Store opened post 1996 -0.262** -0.260** 0.556 -0.258*** 0.542**
(0.125) (0.124) (0.347) (0.0938) (0.263)
Store in England X 0.547 0.535 0.998** 0.936**
refusal rate (0.457) (0.458) (0.439) (0.434)
Mezzanine 0.111 0.109 0.129* 0.107** 0.128**
dummy (0.0688) (0.0688) (0.0693) (0.0523) (0.0524)
Non-food format -1.351*** -1.354*** -1.344*** -1.356*** -1.344%**
dummy (0.132) (0.132) (0.134) (0.0997) (0.101)
Total weekly opening 0.00958*** 0.00950***  0.00934***  0.00943***  0.00929***
hours (0.00121) (0.00123) (0.00122) (0.000935) (0.000927)
Population within 0.188*** 0.201*** 0.184*** 0.211*** 0.193***
10 minute drive time (0.0519) (0.0539) (0.0520) (0.0410) (0.0400)
Competition variable -0.0137* -0.0129* -0.0129 -0.0123** -0.0121*
(0.00768) (0.00739) (0.00813) (0.00569) (0.00619)
Store in England X years 0.00516 0.00574
since opening (0.00985) (0.00731)
Store in Scotland or 0.0340*** 0.0334***
Northern Ireland x years (0.0125) (0.00947)
since opening
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.856 0.857 0.862
TSLS: First stage
Dependent variable: Store in
England x refusal rate
Store in England x -0.176*** -0.177%**
share Labour seats (0.0254) (0.0249)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.922 0.924
Kleibergen-Paap rk Wald F 48.2 50.8

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U7

Impact of Town Centre First and Local Planning Constraints
on Store-Level Output — Using base measure for competition intensity but based
on three (instead of two) main rival supermarket chains (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0260 -0.0261 -0.152** -0.0264 -0.143**
Opened 1988-1996 (0.0446) (0.0446) (0.0765) (0.0334) (0.0573)
England x -0.0923** -0.0924** -0.333** -0.0926*** -0.313***
Post 1996 (0.0446) (0.0448) (0.128) (0.0340) (0.0945)
Store opened b/w 0.0346 0.0347 0.156** 0.0353 0.153***
1988-1996 (0.0391) (0.0390) (0.0716) (0.0291) (0.0530)
Store opened post 1996 0.0459 0.0458 0.270** 0.0454 0.263***
(0.0411) (0.0413) (0.1112) (0.0312) (0.0814)
Store in England x 0.0681 0.0546 0.394* 0.400*
refusal rate (0.187) (0.185) (0.216) (0.214)
Net floorspace 0.131* 0.134* 0.141* 0.143** 0.153***
(0.0730) (0.0746) (0.0751) (0.0563) (0.0568)
Storage area 0.000777 0.000174 -6.43e-05 -0.00272 -0.00241
(0.0316) (0.0318) (0.0326) (0.0243) (0.0248)
Employment 0.897*** 0.895*** 0.882*** 0.884*** 0.868***
(0.0675) (0.0696) (0.0725) (0.0536) (0.0558)
Mezzanine -0.0310 -0.0315 -0.0291 -0.0336 -0.0310
dummy (0.0307) (0.0306) (0.0307) (0.0227) (0.0228)
Non-food format -0.221** -0.224** -0.242** -0.239*** -0.257***
dummy (0.0961) (0.0983) (0.100) (0.0743) (0.0756)
Total weekly opening 0.000989** 0.000989**  0.000979**  0.000991***  0.000999***
hours (0.000459) (0.000462) (0.000476) (0.000359) (0.000369)
Population within 0.0752*** 0.0767*** 0.0722%** 0.0843*** 0.0803***
10 minute drive time (0.0213) (0.0218) (0.0215) (0.0171) (0.0170)
Competition variable -0.00345 -0.00336 -0.00411 -0.00290 -0.00347
(0.00334) (0.00337) (0.00344) (0.00264) (0.00269)
Store in England X years -0.000690 -6.48e-05
since opening (0.00313) (0.00235)
Store in Scotland or NI X 0.00937** 0.00910***
years since opening (0.00459) (0.00342)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.982

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.177*** -0.177***
share Labour seats (0.0260) (0.0254)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.923 0.925
Kleibergen-Paap rk Wald F 46.57 48.78

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U8

Impact of Town Centre First and Local Planning Constraints

on Store-Level Output — Using Alternative Measure for Competition Intensity

based on Distance Squared (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0296 -0.0296 -0.153** -0.0297 -0.145**
Opened 1988-1996 (0.0445) (0.0444) (0.0771) (0.0333) (0.0578)
England x -0.0947** -0.0946** -0.330** -0.0945%** -0.312%**
Post 1996 (0.0447) (0.0448) (0.127) (0.0339) (0.0941)
Store opened b/w 0.0374 0.0375 0.156** 0.0381 0.153***
1988-1996 (0.0390) (0.0389) (0.0719) (0.0291) (0.0533)
Store opened post 1996 0.0478 0.0476 0.266** 0.0470 0.259***
(0.0411) (0.0413) (0.110) (0.0312) (0.0810)
Store in England x 0.0740 0.0623 0.394* 0.399*
refusal rate (0.186) (0.184) (0.214) (0.213)
Net floorspace 0.130* 0.132* 0.138* 0.142** 0.150***
(0.0737) (0.0753) (0.0761) (0.0567) (0.0574)
Storage area 0.00157 0.00100 0.000358 -0.00143 -0.00156
(0.0325) (0.0326) (0.0334) (0.0248) (0.0253)
Employment 0.900*** 0.897*** 0.886*** 0.885*** 0.871***
(0.0667) (0.0691) (0.0722) (0.0534) (0.0557)
Mezzanine -0.0291 -0.0297 -0.0270 -0.0321 -0.0293
dummy (0.0305) (0.0305) (0.0306) (0.0227) (0.0227)
Non-food format -0.223** -0.226** -0.243** -0.240*** -0.257***
dummy (0.0962) (0.0984) (0.101) (0.0743) (0.0756)
Total weekly opening 0.000975** 0.000976**  0.000960**  0.000980***  0.000982***
hours (0.000457) (0.000460) (0.000475)  (0.000357) (0.000367)
Population within 0.0712%** 0.0730%*** 0.0677*** 0.0811%*** 0.0763***
10 minute drive time (0.0208) (0.0214) (0.0210) (0.0170) (0.0169)
Competition variable -0.000901 -0.000887 -0.00102 -0.000829 -0.000925
(0.000888) (0.000893) (0.000912)  (0.000691) (0.000704)
Store in England X years -0.000731 -0.000145
since opening (0.00315) (0.00236)
Store in Scotland or NI x 0.00908** 0.00888***
years since opening (0.00456) (0.00340)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.982

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.177*** -0.177***
share Labour seats (0.0260) (0.0255)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.922 0.924
Kleibergen-Paap rk Wald F 46.18 48.16

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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Table U9

Impact of Town Centre First and Local Planning Constraints
on Store-Level Output — Using Alternative Measure for Competition Intensity
based on Exponential of Distance (N=331)

Dependent variable: Log (sales)

OLS TSLS: Second stage
1) ) ®) (4) ()
England x -0.0226 -0.0227 -0.138* -0.0232 -0.131**
Opened 1988-1996 (0.0452) (0.0451) (0.0734) (0.0337) (0.0550)
England x -0.0936** -0.0936** -0.313** -0.0935*** -0.298***
Post 1996 (0.0444) (0.0445) (0.124) (0.0338) (0.0912)
Store opened b/w 0.0287 0.0290 0.143** 0.0300 0.142%**
1988-1996 (0.0397) (0.0396) (0.0686) (0.0294) (0.0509)
Store opened post 1996 0.0449 0.0448 0.256** 0.0442 0.251***
(0.0410) (0.0412) (0.107) (0.0312) (0.0788)
Store in England x 0.0767 0.0691 0.388* 0.392*
refusal rate (0.188) (0.187) (0.225) (0.224)
Net floorspace 0.131* 0.133* 0.141* 0.143** 0.153***
(0.0731) (0.0746) (0.0752) (0.0565) (0.0571)
Storage area -0.00417 -0.00465 -0.00566 -0.00662 -0.00688
(0.0313) (0.0314) (0.0326) (0.0239) (0.0247)
Employment 0.908*** 0.905*** 0.893*** 0.893*** 0.878***
(0.0685) (0.0708) (0.0738) (0.0549) (0.0572)
Mezzanine -0.0330 -0.0335 -0.0310 -0.0357 -0.0329
dummy (0.0318) (0.0317) (0.0321) (0.0236) (0.0237)
Non-food format -0.214** -0.218** -0.234** -0.232*** -0.248***
dummy (0.0960) (0.0981) (0.100) (0.0744) (0.0757)
Total weekly opening 0.000953** 0.000954**  0.000950*  0.000960***  0.000972***
hours (0.000467) (0.000470) (0.000485)  (0.000365) (0.000374)
Population within 0.0779*** 0.0798*** 0.0751%** 0.0873*** 0.0830***
10 minute drive time (0.0222) (0.0228) (0.0226) (0.0182) (0.0181)
Competition variable -0.00777 -0.00768 -0.00816 -0.00730 -0.00768
(0.00775) (0.00774) (0.00774) (0.00584) (0.00577)
Store in England X years -0.000302 0.000218
since opening (0.00309) (0.00231)
Store in Scotland or NI X 0.00883* 0.00867***
years since opening (0.00451) (0.00336)
England & TTWA fixed Yes Yes Yes Yes Yes
effects & constant
R-squared 0.981 0.981 0.981

TSLS: First stage

Dependent variable: Store in
England x refusal rate

Store in England x -0.176*** -0.176***
share Labour seats (0.0260) (0.0256)
Controls and FEs (incl. instr.) Yes Yes
R-squared 0.922 0.923
Kleibergen-Paap rk Wald F 45.89 47.25

Notes: Bold coefficients are instrumented. All regressors (except hours, competition, refusal rate and dummies) are in
logs so that they can be interpreted as elasticities. Robust standard errors (using a Huber/White sandwich estimator) in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. Stores in Wales are dropped from the sample.
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