APPENDIX 4.4

Impact of local competition on grocery store profit margins

Introduction

1.

This appendix examines how local competition affects grocery store variable profit
margins. Using empirical analysis, we find that as the degree of local competition
intensifies, store variable profit margins decline. This suggests that the extent of the
local competitive constraint faced by individual grocery stores is one of the factors
that determine store profits.

Previous results of a similar analysis were included in the working paper on margin
concentration published in April 2007, the working paper on market definition pub-
lished in May 2007, the working paper on quantitative analysis published in August
2007 and in our provisional findings report. This appendix relies on the same
methodology, but the analysis has been refined and a section on measurement
issues has been added in light of comments received from various parties. Parties’
submissions, and our views on the points raised, are set out in Supplement 2 to this
appendix. The results presented in this appendix corroborate the outcomes of these
previous analyses.

This analysis is based on store margin data for stores over 280 sq metres operated
by the four largest grocery retailers: Asda, Morrisons, Sainsbury’s and Tesco. The
outcomes of various regression analyses confirm: (a) that competition is local, with a
competitor having a stronger effect when there is only one other fascia in the local
area than when there are several and when the competitor store is geographically
closer; (b) that the four largest grocery retailers exert significant competitive con-
straint on each other’s stores; and finally (c) that larger grocery stores’ exert signifi-
cant competitive constraint on other larger grocery stores.

Local competition and store profit margin

4.

The main result of this analysis is that the greater the degree of local competition
faced by a store, the lower is the store’s variable profit margin. The outcomes of our
regressions show that when a grocery store faces little competition, it tends to earn a
higher variable profit margin.

We estimate several regressions, each time using a slightly different measure of local
concentration to shed light on different aspects of competition and to check for
robustness. These concentration measures in our first set of specifications are:

o the number of competitor fascias within a 10-minute drive-time (isochrone) from
the store in the centre of this isochrone (centre store);

e the number of competitor stores within a 10-minute drive-time from the centre
store;

e the combined net sales area of competitor stores within a 10-minute drive-time
from the centre store; and

"In this appendix, we define ‘larger grocery stores’ as grocery stores with a net sales area exceeding 1,400 sq metres, and
‘mid-sized grocery stores’ as grocery stores with a net sales area between 280 and 1,400 sq metres.
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e the share of competitors’ net sales area within a 10-minute drive-time from the
centre store.

6. Regardless of which of the above concentration measures we include in the model,
the results consistently indicate that high concentration causes high store margins.
All results are statistically significant. The results are summarized in Table 1.

TABLE 1 Impact of local concentration on store profit margin

Number of competitor
fascias with stores Number of Combined net sales area Share of competitors' net
over 280 sq metres competitor stores ('000) of competitors sales area in total net
within 10 mins within 10 mins within 10 mins sales area within 10 mins
Effect on store
profit margin —0.0096*** —0.0036*** —0.0027*** —0.1548***
t-statistics (-2.74) (—2.65) (-2.82) (-2.75)

Source: CC analysis.

*p <0.10; ** p <0.05; *** p <0.01.

7. When the model includes the number of rival fascias within a 10-minute drive-time of
the centre store, the results indicate that each additional fascia reduces variable
profit margin at the centre store by 0.96 per cent. If, instead, we employ the number
of competitor stores within a 10-minute isochrone, the results indicate that each
additional store reduces variable profit margin by 0.36 per cent.

8. The last two columns of Table 1 reproduce the econometric results when local con-
centration is measured with the net sales area of local competitor stores and the
share of competitors’ sales area in total sales area. The effect of increasing competi-
tors’ net sales area or their share of net sales area is to reduce the centre store’s
variable profit margin. In Annex 1, we provide a more detailed discussion of these
results.

9. Furthermore, our empirical analysis also shows that the effect of an additional com-
petitor is much larger for a monopoly store than for a store that faces competition
within a 10-minute isochrone. An additional fascia will reduce profit margin by at least
4.3 per cent for a monopoly store, whereas an extra competitor will reduce variable
profit margin by 3.6 per cent when the centre store already faces one competitor
fascia. These results are discussed in more detail in Annex 1.

Geographic dimension of competition

10. Our empirical analysis also suggests that the location of competitor stores has an
impact on store variable profit margin. The further away the competitors are, the
higher the variable profit margin of the centre store.

11. We present the results of two modified versions of the margin regressions which
account for the distance to the third nearest competitor. In each case, the distance
(measured in drive-time) between these stores and the centre store affects store
variable profit margin at the centre store. For example, when the third nearest
competitor is located 1 minute closer to the centre store, the variable profit margin at
the centre store declines by 0.71 to 0.93 per cent.? These results are further dis-
cussed in Annex 1.

The first model also includes the relative size of the third-nearest competitor as an explanatory variable (see the technical
annex).
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TABLE 2 Impact of competitor’s location on store profit margin

Drive-time to third
nearest competitor

Model | Il
Effect on profit margin 0.0093** 0.0071***
t-statistics (2.44) (2.94)

Source: CC analysis.

* p <0.10; ** p <0.05; *** p <0.01.

The role of competitors’ size and fascia for store profit margin

12. Our analysis also indicates that Asda, Morrisons, Sainsbury’s and Tesco exert a
stronger competitive effect on each other than the group of all fascias (see Part C of
Supplement 1 for a description of the other fascias that are included in this analysis).
The effect on the variable profit margin of a centre store operated by one of the four
largest grocery retailers of an additional competitor store operated by one of the four
largest fascias within a 10-minute drive-time is estimated to be at least 3.95 per cent.
The results, which are displayed in Table 3, suggest that the effect of the other
fascias is small, if present at all.

TABLE 3 Impact of competitor size on store profit margin

Number of AMSTt Number of other (not
competitor fascias ~ AMST) competitor fascias
within 10 mins within 10 mins (No4FS)
Effect on profit margin —0.0395** 0.0036
t-statistics (-3.75) (0.59)

Source: CC analysis.

*p <0.10; ** p <0.05; *** p <0.01.
tTAsda, Morrisons, Sainsbury’s, Tesco.

13. Our analysis finally shows that competing larger grocery stores have a significant
impact on the variable profit margin of other larger grocery stores, while mid-sized
grocery stores do not appear to have any statistically significant effect. This suggests
that mid-sized grocery stores exert little if any competitive constraint on larger
grocery stores.

14. The results of the regressions which account for store size are presented in Table 4.
We assess both the effect of stores with net sales area greater than 1,400 sq metres
and the effect of stores with a net sales area above 2,000 sq metres on correspond-
ing stores’ variable profit margin. The impact of an additional rival that is more than
1,400 sq metres on centre stores larger than 1,400 sq metres is a reduction of
margin by 3.79 per cent, whereas an extra mid-sized competitor has no statistically
significant impact on the variable profit margin of a centre store larger than 1,400 sq
metres. For stores larger than 2,000 sq metres, the impact of an additional rival store
of this size on the variable profit margin of another store of this size is slightly bigger
(4.34 per cent), whereas the number of competitor stores smaller than 2,000 sq
metres does not have a statistically significant effect. These results are further
discussed in detail in Annex 1.
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TABLE 4

Impact of competitor size on store profit margin

Number of competitor ~ Number of competitor ~ Number of competitor ~ Number of competitor
fascias over 1,400 sq fascias between 280 fascias over 2,000 sq fascias between 280

metres and 1,400 sq metres metres and 2,000 sq metres
Model | | Il 1]
Effect on profit margin -0.0379** 0.0051 —0.0434* 0.0012
t-statistics (-2.52) (0.52) (-2.57) (0.14)

Source: CC analysis.

* p <0.10;

** p <0.05; *** p <0.01.

The economic effect of local competition

15.

16.

This empirical analysis found that local market structure has an impact on store
variable profit margin. For larger grocery stores, we estimate that an additional com-
petitor fascia reduces a store’s variable profit margin by 3.79 per cent. This effect
translates into an annual profit loss between £303,138 and £354,054 for a larger
grocery store of average size. Compared with the average larger grocery store
annual profit of £6,758,652, this effect appears small but it, in our view, it is econ-
omically significant.

In spite of the fact that the four largest grocery retailers set prices and other aspects
of their retail offer uniformly across their UK stores, we found that local market
structure explains variation in store variable profits. However, because large parts of
the retail offer, including prices, are uniform across stores, we would not expect to
observe that local market structure causes large variations in variable profit margins
across stores.

Measurement errors and robustness check

17.

18.

19.

Econometric analysis uses proxy variables that often lead to measurement errors. In
certain circumstances, these errors might lead to biased results. In this section, we
discuss the effect of potential measurement error of the store profit margin on our
coefficient estimates, and conclude that our results are sufficiently robust to provide
evidence that local concentration has an impact on store variable profit margin. In
Annex 1, we provide a more detailed discussion of these issues (see paragraphs 54
to 81).

On several occasions, Tesco has submitted that the store variable profit margin used
in our analysis includes some fixed-cost elements that stem mainly from the inclusion
of staff costs, and that as a result of this alleged measurement error, our regression
results only capture a ‘volume effect’. In particular, Tesco has claimed that parts of
labour costs are fixed;® and because additional competitor grocery stores reduce
sales volume of existing stores, the centre store spreads its fixed costs over a
smaller base of volume sales, thus reducing its margin. According to Tesco, as a
result of this alleged measurement error, our regression results are biased and over-
state the effect of local competition on store profit margin.

We considered these criticisms very carefully. On balance, we concluded that our
analysis is robust, for the following reasons. First, according to basic economic prin-
ciples, the identification of fixed and variable cost depends on time. In the long run, by
definition, all factors of production can be adjusted. The variable profit margin used in

®Morrisons also told us that a portion of its labour costs were fixed.
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20.

21.

our analysis is calculated over a period of 12 months. We consider that store-level staff
hours are sufficiently flexible over a 12-month period to be considered as variable costs.
As a result, we do not agree that the store margins contain important fixed labour cost
elements that would significantly alter our computation of the variable profit margin. We
therefore disagree with Tesco’s submissions that our estimates overstate the effect of
local concentration on store profit margin.

Second, even if our store-level margin data were to include elements of fixed labour
costs, there is no reason to believe that our regression estimates based on a cross-
section sample of stores capture a volume effect. For our regression estimates to be
biased, it would need to be the case that average fixed labour costs (ie the measure-
ment error) are lower for grocery stores with higher sales volume. We understand
that, for any given store, when its sales volume is higher, its average fixed labour
cost is reduced. However, as we explain in detail in Annex 1, we have no reason to
think that larger grocery stores with higher sales volume systematically have lower
average fixed labour costs.

Finally, we found that our results were sufficiently robust to various model specifi-
cations, so that we concluded that any measurement error was not likely materially to
affect the overall conclusion of this analysis. If Tesco’s criticism were valid, namely
that the size of the population was correlated with the error term, this would be
detected by the results of our under- and over-identification testing (see paragraph
20 in Annex 1). However, these tests did not indicate the presence of such a
problem.

A4(4)-5



ANNEX 1

The empirical model

1. In the industrial organization literature, models of market concentration have been
derived from two-stage oligopoly games.* In the first stage of the game, firms decide
whether to operate in the market. This decision is based on their expectations about
profit level in the second stage. In the second stage, firms compete either on price or
quantity or on any other strategic short-term variable. Based on the number of rivals
they face and the type of competition, firms adjust the strategic variables to maximize
profits. The second stage decision determines sales and thus profit margins. These
two-stage models are well-suited to industries which are in long-run equilibrium and
thus are not significantly affected by dynamic considerations.

2. We derive an empirical model to estimate the relationship between local market
structure and grocery store profit margin. A two-stage oligopoly game highlights the
fact that market structure is endogenous. That is, the second stage payoff will deter-
mine the entry decision in the first stage. Using the general predictions of these entry
models, we estimated a reduced-form profit function to assess how local concen-
tration measures affect grocery stores’ profits.

Effect of market structure on store profit

3. In the first stage, firms will decide to enter the market as long as the expected profit is
no less than the payoff of their next best alternative (normalized to zero). Entry is
thus determined by the following profit condition:

Total Pr ofit = Total Revenue — Total Costs =V (X,MS)-FC >0

where V(.) is a variable profit function and FC represents the firm’s fixed costs.
Variable profit depends on demand and cost variables, included in X, and the
equilibrium number and type of entrants in the market (market structure, MS). Under
free entry, total profits will be close to zero in long-run equilibrium. However, positive
profits can be earned when there are barriers to entry.

4. In the second stage, entrants compete in the market. The more intense this compe-
tition, the lower profits will be. For example, in the traditional symmetric Cournot
oligopoly game, as the number of rival firms increase, price will decline towards
marginal cost. As prices go down, so do profits, reducing entry opportunities. As fixed
costs are unaffected by competition in the market, a monopolist will thus earn a
higher variable profit than when a store faces competition, or more generally:

visv2sys |

where V' is the individual variable profit with i firms in the market.

5. Exactly how variable profits will be affected by competitors depends on the functional
form of the demand and cost functions as well as on the nature of competition in the

“For an overview, see Berry and Reiss ‘Empirical Models of Entry and Market Structure’ forthcoming Volume Ill, Handbook of
Industrial Organisation. Useful references also include Bresnahan, T F and P C Reiss (1990) ‘Entry in Monopoly Markets’,
Review of Economic Studies, 57, Bresnahan, T F and P C Reiss (1991) ‘Entry and Competition in Concentrated Markets’,
Journal of Political Economy, 99 (5) and Mazzeo, M (2002) ‘Competitive Outcomes in Product-Differentiated Oligopoly’, Review
of Economics and Statistics, 84 (4).
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second stage and thereby on the type of entrants. If firms supply homogenous
products, are symmetric and compete a la Cournot, profits are only affected by the
number of competitors and not by their identity. In contrast, when firms are in differ-
ent markets, profits are not affected by entry. A third possibility is when products are
heterogeneous but substitutable to a certain degree. The more similar a competitor’s
offer, the fiercer the competitive pressure from this competitor.

6. Grocery stores supply a ‘retail offer’ that comprises the price level, PQRS as well as
other more long-term store characteristics such as size and location. The retail offer
in the grocery market is thus not homogeneous, and the impact of the competitor will
generally be stronger the closer the two firms are in terms of geographic and product
dimensions. For example, stores that are closer geographically will tend to compete
for the same set of customers. Alternatively, some grocery stores offer a limited
range of products and as a result do not compete effectively with stores that carry a
wider range of products. As fascia, size and the location of a competitor are decided
upon entry and cannot be altered in the short term, these form part of the market
structure.

Store margin, PQRS and uniform prices

7. Aspects of the ‘retail offer’ that can be altered relatively easily in the short run are,
among others, PQRS. Once they enter a local market, grocery stores thus compete
in the second stage of the game not only on price but also on non-price dimensions.
Any change of these variables contributes to a store attracting or losing customers.

8. Although the four largest grocery retailers set prices centrally and uniformly for all
their stores across the country, there is evidence that PQRS varies depending on the
local competitive conditions (see Appendix 6.2). For a start, prices may not be com-
pletely uniform. There is evidence that grocery retailers have launched local voucher-
ing campaigns that only cover a subset of stores. Alternatively, stores may only stock
a certain range of products, offering consumers only the most expensive items in the
product category. We also heard that in case of supply shortages, some retailers will
only stock the product in stores located in the most competitive environment. These
strategic decisions do not affect the prices of particular items, but they do have an
effect on consumer expenditure, and contribute to higher store revenues. Quality of
service is also a factor that affects the retail offer. We have seen evidence that
retailers undertake management reviews and will locate better managers, and there-
fore more expensive ones, in markets where local competition is more vigorous.

9. Tesco submitted to us that there was no relationship between PQRS variables and
local market structure.® However, many aspects of PQRS are difficult to measure. In
a more competitive environment, efforts in keeping store cleanliness to a high stan-
dard, maintaining store service quality and stocking a broader range of products will
translate into higher costs, and thus lower profits. Alternatively, a store facing little
local competition will not need to engage in ‘extra’ activities to attract customers.
Fewer vouchering campaigns, less attention to stock, reduced range of products on
the shelves, high-margin items on the shelves etc may be the result. The more idio-
syncratic the activity is to the market, the less easily it will be picked up in individual
PQRS variables. If it has an effect, it will, however, show up in the aggregate profit
measure that we use in the analysis reported in this appendix.

*Tesco submitted extensive analyses showing that several measures of PQRS do not vary with measure of local market
concentration. We discuss these analyses in Appendix 6.3.
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Econometric specification

10. The previous discussion showed that imposing a simple model of competition (eg
Cournot competition) may not reflect the competitive interaction between grocery
stores. Because the ‘retail offer’, and therefore competition, varies over several
dimensions and not just prices, we therefore assume a reduced-form profit function
that can capture more complex forms of competition. The downside of not deriving
the profit equation from specific demand and cost functions is that the coefficient
estimates on the control variables do not have clear economic meaning. However, for
the purpose of this analysis, we are interested in the effect of local market
concentration on store profit margins.

11. The size of the market is a key factor in determining the number of firms in a market.
Under equally competitive situations, the greater the market size, the higher the
number of firms it can support. Our main interest lies in how the number of firms
affects the ability to exercise market power and not in how many firms a local market
can support. To exclude market size effects, we therefore use the variable profit
margin (and a proxy to the Lerner Index) as the dependent variable instead of the
variable profit, assuming a linear cost function:

4 pg-cq _p-c

"~ Total Revenues ~ pq p

where g are units sold, p is the unit price and c represents the unit cost. As a higher
variable profit translates into a higher profit margin, profit margins will likewise

decrease with the number of competitors: PPN

12. The variable profit margin will capture changes in all aspects of PQRS. For example,
the margin will change with any price change, but it also picks up the effect of the
range of available products, as the price represents an average price over the assort-
ment of the store.® If a store offers a range of products on which the retailer earns a
higher margin, it will likely have higher margins at that store than average. Alterna-
tively, local promotional activities or higher service activity will lead a store to incur
greater costs.

13. Variable profit margin is unaffected by variables in X which purely relate to the size of
the market.” We will in the following paragraphs denote those variables in X which
affect margin by Z while those related to size are denoted by S. Z will include store
characteristics, local demographic variables and cost shifters to control for variations
in local conditions.® We assume that a grocery store’s profit margin will be composed
of a linear function in the control variables Z and of the function g(6:MS) which cap-
tures the effect of the local market structure (MS). We thus start from the following
baseline specification for the profit margin of store i which also includes an error term
to account for unobserved heterogeneity:

i =Z,+9(0;MS;)+ ¢

®More formally, this means that price is a sales share weighted average in the above equation _ Z pa; -
7 o ! ZPka

"Tesco submitted that we included fixed costs in the profit measure. As a result, the relationship between margins and local
concentration could also be explained by a volume effect, rather than local competitive responses. We discuss this issue in
more details in the last section on measurement errors.

®The latter coefficient estimate for these variables should be interpreted with caution as some reflect both costs and demand
conditions and it is thus not obvious which sign they should take.
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14.

The main interest of this profit equation lies in the function g(.) and the variables
included in MS. If a firm is in the same market as another firm, its profit margin upon
entry will be affected by this competitor; otherwise variables describing the presence
and/or characteristics of this competitor have no effect.

Endogeneity issue

15.

16.

17.

18.

The error term in the margin equation is likely to be correlated with the variables
included in g(.). As we discussed above, this is because the firm’s entry decision is
affected by expected profit in the second stage and this is also true for its com-
petitors, thus competitor variables are ‘endogenous’. Assume, for example, that there
are unobserved effects which affect profit. In markets where there is a high realiz-
ation of these shocks, there will be more entry as profits are higher. When the
number of competitors is included in g(.), for example, the Ordinary Least Squares
(OLS) estimator is biased upward. The number of competitors and the error term are
positively correlated, while we expect the true coefficient on the number of competitor
variable to be negative. The OLS estimate will therefore understate the true relation-
ship between the number of competitors and store margin.

To alleviate the bias, we use an instrumental variable (V) estimator. More specific-
ally, we use Generalized Method of Moments (GMM) estimation to also account for
possible heteroscedasticity.” The GMM estimator uses ‘auxiliary’ variables instead of
the endogenous variables, so-called instruments. In a simple setting without hetero-
scedasticity it can be thought of as a two-stage estimation process: in the first step,
the endogenous variables are regressed on the instruments; in the second step,
estimates for the endogenous variables instead of the variables themselves are used
together with the other exogenous control variables (eg store and area character-
istics) in regressing the centre stores’ margins.

The IV methodology requires finding instrumental variables that are correlated with
the number of competitors but are not directly related to variable profit margin. In
particular, these instruments should not be correlated with the error term in the
margin equation. As our setting makes clear, variables that affect the size of the
market (S) are good candidates. In principle, they will be correlated with the number
of stores. The population living within various distances of the competitors’ stores is
an obvious candidate. It will influence the competitors’ entry decision but will be likely
to be uncorrelated with the unobservable factors that affect store i's margin.

In Figure 1 we describe how we count the number of competitors for store i and
determine the instrumental variables that we use to instrument for this variable. For
each store for which we observe the profit margin, we draw an isochrone around that
store. The isochrone represents the boundaries of a local area and in the centre of
that isochrone is the centre store. The isochrone is computed using software that
calculates how much time it would take to drive from the store to the borders of the
local area. Unlike Figure 1, an isochrone is unlikely to be a perfect circle. It will take
into account major road arteries. We then count the number of rival stores that lie
within that isochrone. Because these stores are sufficiently close to the centre store,
it is likely that they compete for the same customers.

®*Heteroscedasticity describes a situation when the variance of the regression error term differs across observations. In the
presence of heteroscedasticity, the regression estimates are unbiased but the standard errors of the estimates are biased. We
test for heteroscedasticity using a Pagan-Hall test. The test statistic of 94.58 for our regression in column (1) of Table 1
corresponds to a P-value of 0.0000, thus rejecting the null-hypothesis of homoscedasticity. To account for possible correlation
between neighbouring stores, we also use Stata’s cluster option with local authorities as clusters in our GMM estimation. This
option uses a more general type of weighting matrix which allows for correlation between neighbouring stores, here stores in
the same local authority.
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19.

20.

21.

22.

As instruments, we use the total population and the population density in an
isochrone of 10 minutes around the competitors’ stores. Figure 1 describes how
population size around the competitor stores has been computed. We do not double
count the population living in the area where the two competitor isochrones overlap
but count the total population circumscribed by the two isochrones.

FIGURE 1

Population count and instrumental variables

® Storei

) Competitors

----- 10 minutes’ drive-time
Il Population

Source: CC.

Following best practice, for each regression, we apply test statistics to help evaluate
the validity of these instruments. In particular, we systematically test the results for
under- and over-identification. Under-identification is tested by the Kleibergen-Paap
(2006) rk LM statistic (id-statistic) which can be considered as a generalization of the
Anderson canonical correlation rank statistic to the non-i.i.d. case. The null hypothe-
sis of this test is that the model is under-identified, meaning that the instruments are
not correlated with the endogenous variables. A Sargan-Hansen test (j-statistic) is
used to test for over-identification. The joint null hypothesis of this test is that the
instruments are valid instruments, ie uncorrelated with the error term, and that the
excluded instruments are correctly excluded from the estimated equation.”® In
Supplement 1, we report these test statistics for each set of regressions. The results
of these tests do not reveal any concerns regarding the validity of the instruments
employed.

IV regressions can only distinguish effects that the instruments can also help identify.
For example, if we want to isolate the impact of small stores from that of large stores,
the instruments would have to be different for small and for large stores. While it
might be the case that small stores tend to locate in more densely populated areas, it
is unlikely that the size of the population or the population density systematically
differs for an Asda or a Tesco store. This therefore implies that it might be very diffi-
cult to identify the impact of large stores and that of small stores separately. The
same reservation applies to identifying the effect of different fascia.

Another possible source of endogeneity relates to the Demsetz (1973) critique. In this
case, efficient firms drive less-efficient rivals out of the market, or are the only ones

"®This test can only be carried out if we have a surfeit of instruments, that is, more instruments than endogenous variables. All
other variables are necessary for identification and can thus not be tested. Under the GMM procedure, the test statistic corres-
ponds to the value of the objective function evaluated at the efficient GMM estimator. When this statistic is too big the
instruments do not satisfy the moment conditions and thus the model is not suitable. This can either be because the instru-
ments are not truly exogenous or because they are incorrectly excluded from the main equation. Under conditional homosce-
dasticity this statistic is equivalent to the Sargan statistic. The Sargan statistic corresponds to the uncentered R, of regressing
the residuals from the IV regression on the instruments times the number of observations (nR,’).
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capable of opening new stores in local markets. In other words, high profit margins
are the result of lower costs, which are associated with a more concentrated local
market. We do not think this source of simultaneous bias is likely to be serious and
our various specification tests indicate that it is not. By and large, the grocery sector
is relatively mature with no major player exiting or restructuring, while most of the
competitors included in this dataset have opened new stores across the country.

Description of data

23.

24.

25.

26.

This analysis uses store margin data from the four largest grocery retailers: Asda,
Morrisons, Sainsbury’s and Tesco (AMST). In past inquiries, the CC has determined
that stores of these four retailers compete against one another. As we only have
limited data on convenience stores, we concentrate on grocery stores with net sales
area greater than 280 sq metres. We also exclude stores whose size is greater than
6,000 sq metres. The main reason is that we have access only to overall store
margins, including both grocery and non-grocery products."' As very large stores sell
many non-grocery items, it seems reasonable to exclude them in order to focus on
grocery profit margins.

In accordance with the market definition discussed in Section 4, we treated all stores
with net sales area greater than 1,400 sq metres as part of the same product market.
Asda and Morrisons only have stores greater than 1,400 sq metres and most of their
stores have a net sales area larger than 2,000 sq metres. In contrast, Tesco and
Sainsbury’s store sizes are spread over a greater range. The size distribution is a
continuum for these two grocery retailers with no clear cut-off between 280 and
2,000 sq metres. We display the store size distribution for all the retailers in
Appendix 3.1.

The dataset is a cross-section containing margin data for the period May 2005 to
April 2006."* We use yearly averages for the variable profit margin. In Parts C and D
of Supplement 1, we describe how the profit margins have been calculated from
accounting data. Even though we compute margin the same way for all fascias, due
to differences in accounting and reporting, the margins are not exactly equivalent
across fascias. We include fascia-specific dummies to account for these possible
differences.™

We also collected store characteristics for the month of February 2006. We assume
that these characteristics do not change over the sample period. For our regression
analysis we only use a few of these variables which explain variations in store
margins, namely store size (net sales area) and dummies for a petrol forecourt,
toilets or an ATM in the store.™ Unlike our previous model specifications, we no
longer include staff per net sales area because this variable is a strategic variable
that can be altered in the short run. This variable is arguably endogenous. Instead we
differentiate the fascia dummies further to account for the format, ie we include
dummies for Asda, Morrisons, Sainsbury’s, Sainsbury’s Local, Tesco Extra, Tesco

""While grocery and non-grocery revenues are separately available, such a split is not available for store direct costs.

It was not possible to collect information on our instrumental variables prior to 2005, and this data was available only on an
annual basis. As a result, we used a cross-section dataset instead of a panel dataset.

*The Morrisons revenue data includes VAT, while the costs of good sold do not. We note that Morrisons sells relatively few
non-grocery products and on this basis we expect the effect of the inclusion of VAT on the profit margin to be small. In addition,
we expect that the inclusion of VAT on the revenue side will only have a scale effect on profit margin that will be captured by
the fascia dummy variable.

"“The estimated coefficients for these variables will incorporate the effect of other omitted store characteristics in case the two
variables are correlated. For example, toilets are highly correlated with the presences of a restaurant or coffee shop in the

store.
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27.

28.

29.

Metro and Tesco Superstore, and include local cost shifters (see below), which picks
up a significant proportion of this variation. '

There is little information on local cost conditions available from public sources. For
example, wages for the retail and repair sector are available only at a regional level.
Instead of using these variables, we allocate an area specification to each grocery
store based on census information for a wide range of socio-economic indicators
(such as age, share of ethnic groups, population density, household composition,
rent, house type, educational level and profession, unemployment rate). This area
specification is taken from the National Statistics Area Specification statistic and is
carried out at the local authority level. The categories are ‘Cities and Services’,
‘London Suburbs’, ‘London Centre’, ‘London Cosmopolitan’, ‘Prospering UK,
‘Coastal and Countryside’, ‘Mining and Manufacturing’, and ‘Northern Ireland
Countryside’.'® Besides local cost variation, these dummy variables will pick up
variation in local demand conditions. A regression analysis shows that this area cate-
gorization explains around 37 per cent of variation in local unemployment, 32 per
cent of variation in social grade AB, 39 per cent of variation in the mean number of
cars (all measured for within 10 minutes’ drive-time of the centre store) and 47 per
cent of the variation in mean wages in the retail and repair sector. To account for
further variation in demand, we also include the mean income of the people living in a
10-minute isochrone around the centre store.

We use different variables to proxy for the market structure. For each store, we
delineate a local area around that store using drive-time in minutes. As described
before, this local area is known as an isochrone. If not otherwise mentioned, we
count all rival stores with a net sales area above 280 sq metres in a 10-minute
isochrone. Further information that we have on these stores is their net sales area
and the fascia they belong to. For the number of competitor fascias, we count Aldi,
Asda, Co-op, Iceland, Lidl, Morrisons, M&S, Netto, Sainsbury’s, Somerfield, Spar,
Tesco and Waitrose separately, while we aggregate all other grocery retailers into a
competing fascia called ‘Other’. As we use yearly averages, these variables will be
non-integer if there was entry during the year.

For a more complete description of the data set, see Supplement 1, Parts C and D.
The supplement also provides summary statistics in Part B.

Econometric results

30.

In this section we present the results of various regressions that relate store profit
margin to different measures of local concentration. We begin with a general analysis
of the form of competitors’ impact on the centre store’s margin using a 10-minute
isochrone. We then proceed with a more in-depth analysis of the geographic
dimension of competition and the location of rival stores. In the last sub-section, we
discuss how store heterogeneity may impact grocery store margins.

Competitors’ impact on centre store’s margin

31.

Table 1 presents a set of results using different market structure variables. Regard-
less of which concentration measure we include in the empirical model, the results
show that high concentration causes high store profit margins.

"®When using all the variables mentioned in the following paragraph together with the format dummies, we are able to explain
53 per cent of the variation in staff per net sales area. An alternative would be to keep staff per net sales area in and instrument
for it. Table 6 in Supplement 1 shows that the competitive effects are even more pronounced in such a specification.

"In fact, each local authority level is classified in these eight categories. More information can be found under
www.statistics.gov.uk/about/methodology by theme/area_classification/about.asp#geographic.
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32. The first column of Table 1 reproduces the results when local concentration is
described by a linear function in the number of rival fascias (stores above 280 sq
metres) within a 10-minute isochrone around the centre store. The number of
competitor fascias within a 10-minute isochrone affects a store’s variable profit
margin negatively. Each additional fascia reduces profit margin by 0.96 per cent. The
next column presents the results using the number of competitor stores instead. In
this case, an additional rival store reduces profit margin by 0.36 per cent. As there
are, on average, 1.4 stores per competitor fascia, the fascia effect is stronger,
meaning that two competitors from different fascias have a greater negative effect on
margins than two random competitors.

TABLE 1 Variable profit of AMTS stores above 280 sq metres: impact of number of fascias, number of stores, sales
area of stores and share in sales area—10-minute drive-time

(1) 2 (3) (4)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)

Control variables Yes Yes Yes Yes
Number of competitor fascias over

280 sq metres within 10 mins —0.0096***

(-2.74)

Number of competitor stores within

10 mins —0.0036***

(—2.65)

Combined net sales area ('000) of

competitors within 10 mins —0.0027***

(—-2.82)

Share of competitors’ net sales area

in total net sales area within 10 mins —0.1548***

(-2.75)

Source: CC analysis.

*p <0.10; ** p <0.05; *** p <0.01.

Note: t-statistics in parentheses.

Instruments: Population and population density in a 10-minute isochrone around all competitors above 280 sq metres within
10 minutes.

33. In comparison, the last two columns of Table 1 reproduce our results when
concentration is measured with the net sales area of local competitor stores and the
share of the competitors’ sales area in total sales area. Each additional 1,000 sq
metres of competitor sales area reduces store margins by 0.27 per cent. In the
sample, the average store of a competitor has a net sales area of 1,290 sq metres so
that its margin effect should be 0.35 per cent, which is about the same as the
coefficient estimate for the number of stores.

34. Turning to the share that competitors have of total net sales area in the isochrone,
the coefficient estimate is negative and statistically significant. This result implies that
increasing the share of competitors from the average 62 to 72 per cent reduces the
centre store’s margin by 1.55 per cent. Another way to illustrate these results is to
use the following example with symmetric competitor stores: entry of a competitor
store of 1,000 sq metres where the local incumbent monopoly store is also 1,000 sq
metres reduces the monopolist store margin by 7.7 per cent. Adding a second rival
store of the same size—that is, 1,000 sq metres—further reduces the margin of the
centre store, but by only 2.6 per cent; while adding a third rival reduces the margin by
1.3 per cent. As this example suggests, the effect of the first entrant and following
entrants will be different.

35. In Supplement 1, Part A, we provide the full regression results from which the results
reproduced in Table 1 are drawn. From the t-statistics we see that the predictive
power of the different competitor variables is about the same. Further, the validity of
the instruments cannot be rejected. The instrumental variables explain the number of
stores (id-statistic of 138.05) and also the number of fascias (id-statistic of 180.31).
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The results of the j-statistic show that the model is slightly better specified when
using the number of competitor fascias or net sales area compared with the number
of competitors or the area share.

36. Work in the academic literature has shown that the effect of the first new entrant—
that is, the move from monopoly to duopoly—has a much stronger effect than that of
any further entrant (eg Bresnahan and Reiss (JPE 1991)). As we discussed above,
the specification including the share of net sales area can be interpreted to show that
the first entrant has a stronger effect on the incumbent store margin than any
following one. Using a more flexible functional form in the number of competitor
fascias (FS), namely both a linear and a quadratic term, we assess how the effect
varies with the number of fascias."” Figure 6 shows the results using these various
specifications. The competitive effect of an additional fascia differs considerably,
according to how many fascias are already present in the market. For example,
relying on the quadratic specification a change from monopoly to duopoly reduces
margin by 4.3 per cent (grey line) which is more than four times greater than the
prediction of the linear specification (black line). When we move from two to three
competitors, the effect on store profit margin is only about 3.6 per cent. The effect
declines as the number of competitor fascias increases. This result indicates that
monopoly stores have greater profit margin than those that face at least one
competitor, everything else being constant.

"More formally, we use a 2" order polynomial in the number of competing fascias, that is the number of competing fascias and
the square of the number of competing fascias.
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38.

FIGURE 6

Effect of an additional fascia on centre store’s margin
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Source: CC analysis.

Note: The black horizontal line (linear specification) displays the results of a model that assumes that
each additional fascia reduces the incumbent store profit margin by 0.96 per cent. This impact is the
same, irrespective of the number of competing fascias the centre store faces. We also estimated a
model that allows the impact of additional fascias to vary depending on the number of fascias already
present. The results are summarized by the grey line (quadratic specification). This line shows that a
change from monopoly to duopoly reduces margin by 4.3 per cent, which is more than four times as
much as the black line predicts. The effect declines as the number of competing fascias increases. The
black dotted line is the result of another model that measures how the competitors’ share of net sales
area in a 10-minute isochrone affects store profit margin. This result also indicates that monopoly
stores have greater profit margin than those that face at least one competitor, everything else being
constant.

The results shown in Figure 6 support the notion that the effect of additional competi-
tor fascias on profit margin is likely to be non-linear. Our quadratic specification is
only an approximation of this effect. Previous results where we used a dummy for the
presence of a competitor and obtained very strong effects,'® as well as the size of
the coefficient estimate of the share of net sales area, seem to suggest that the
difference in effect might be even stronger. In paragraph 34 we discussed, using an
example, that under the area share measure the effect of the first and second entrant
will be different. The dotted line in Figure 6 shows this effect over the whole range of
possible fascias in the market. We see that the effect is highly non-linear'® and about
equal in size as for the quadratic specification when looking at a change from
monopoly to duopoly.

Tesco has pointed out that our quadratic specification with only one inflection point
imposes some restriction, while overstating the effect of competitors beyond a
duopoly market structure. Indeed, according to Tesco, the quadratic function is also
consistent with a situation when there is only an effect for monopoly stores.

®0ur new instruments do not work well when we include a dummy for the presence of a competing fascia (high j-statistics).
""We assumed the centre store to be 2,900 sq metres, the average size of centre stores in our sample, and the competing
fascia to be of 1,812 sq metres, the average fascia size in our sample.
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39.

40.

We therefore present an additional model specification using a cubic function in the
number of competitor fascias in Table 1 in Supplement 1. This model is more flexible
than the linear and quadratic function allowing for more than one inflection point.
While the coefficients are not individually significant, an F-test shows that the co-
efficients are jointly significant (value of test statistic 31.41, p-value: 0.000). The
effect of the first competitor is about the same as in the quadratic specification and
the specification using the area share (4.3 per cent). Equally, the resulting functional
form is very similar to that resulting from the quadratic specification as shown in
Figure 6. While we take this as an indication that the quadratic specification and the
specification using the area share approximate the true functional form, we have,
however, some reservations about the results of this model specification. The instru-
ments probably do not have enough power to identify this more flexible specification,
as is shown by the poor test statistics for under- and weak identification.

In summary, the results presented in this section suggest that the number of local
rivals has a statistically significant negative effect on the centre store’s variable profit
margin. Even though prices are set nationally, this constitutes evidence that, after
controlling for local cost and demand conditions, local competition explains variation
in local PQRS. There is further evidence that the effect of a new fascia depends on
how many fascias there are already in the market and is strongest when moving from
monopoly to duopoly. The effect of the first new entrant on the centre store’s profit
margin is estimated to be at least 4.3 per cent.

Geographic dimension of retail competition

41.

42.

To further assess the importance of the geographic dimension of competition, we
alter the market structure variable to study the effect of nearby stores.?’ For this
purpose, we construct variables that describe the characteristics of the nearest com-
petitor stores,?' namely the size of the three nearest competitors and the drive-time
to these stores from the centre store. As instruments, we now use the number of
people living around these stores and the population density around these stores.

Table 2 presents the results of this model specification. We see that the larger the
three closest competitors, the greater the impact on the centre store’s margin. When
the combined size of the three nearest stores is changed from equal to double the
size of the centre store, the profit margin of that centre store declines by 9 per cent.

Ogee Part C of Supplement 1 for more detail on how we construct this variable.
?'Pinske, J, Slade, M and C Brett (2002) ‘Spatial Price Competition: A Semiparametric Approach’, Econometrica, 70 (3) report
that nearest neighbour variables are best in explaining competitive effects in the US wholesale gasoline market.
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TABLE 2 Variable profit of AMTS stores above 280 sq metres—nearest neighbours

(1) 2

Ln(yrl Ln(yrl
margin) margin)
Control variables Yes Yes
Size of the 3 nearest competitors over 280 sq
metres relative to own size (ex own fascia) —0.0901***
(-3.46)
Drive-time to the 3 nearest competitors over
280 sq metres (ex own fascia) 0.0093** 0.0071***
(2.44) (2.94)

Source: CC analysis.

*p <0.10; ** p <0.05; *** p <0.01.

Note: t statistics in parentheses.

Instruments: (1) Population and population density around the nearest and the second nearest neighbour and around the
nearest, the second nearest and the third nearest neighbour, respectively. (2) Population density around the third nearest
neighbour and dummy for urban or rural area.

43. The third nearest neighbour is on average 7 minutes away from the centre store. We
opt for the third-nearest neighbour as it comprises the effect of the first-, second- and
third-nearest neighbours as well, which by definition must be even closer. The
distance of these stores to the centre store affects the margin of the store in the
centre positively, that is, the farther away the competitor, the smaller the impact it
has. When the third closest store is located 1 minute closer to the centre store, the
centre store’s margin is reduced by 0.93 per cent.

44, From the first stage regression we see that the explanatory power of the instruments
is low, especially for the relative size variable. We therefore potentially face an identi-
fication problem due to weak instruments. We ran the regression again, this time only
using the drive-time to the third-nearest neighbour. As instruments, we use the
population density in a 10-minute isochrone around this store and a dummy for an
urban or rural area. We assume that in urban areas competitors will, on average,
locate closer together. The result of this specification is provided in column (2) and
shows that the drive-time still has a significant positive effect on the centre store’s
profit, but at 0.71 per cent margin reduction, the effect is smaller than before. (In
Supplement 1, Part A, for comparison, we also reproduce the specification of column
(1) using the additional instrument urban/rural.)

45. We conclude from these specifications that competitive pressure is higher, the closer
a competitor’s store. This result is consistent with the notion that markets are local.

Competitor heterogeneity and competitive effect

46. Thus far, except for geographic location, the empirical model essentially assumes
that all stores are equivalent in their impact on the centre store. In this section we
introduce an element of heterogeneity by acknowledging different fascias and differ-
ent sizes. Because the instruments are unlikely to trace out subtle effects, we use
this analysis to assess the impact of some specific groups of competitors on the
centre store’s margin.

47. Table 3 presents the regression results when we set apart the combined effect of
AMST from that of other fascias. The results in the first column show that the AMST
rivals have a very strong negative effect on an AMST centre store’s margin, whereas
the other competitors have no statistically significant effect at all. A new AMST com-
petitor fascia reduces an AMST centre store profit margin by 3.95 per cent. The
second column presents a non-linear specification. In this case, the effect of the first
new entrant is estimated to be 2.77 per cent. This effect is, however, not statistically
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significant. We note that we cannot determine whether the effect is truly not
statistically significant or if the lack of statistical significance is due to the high
correlation of the instruments.

TABLE 3 Variable profit of AMST stores above 280 sq metres: impact of AMST competing fascia—10 minutes’ drive-

time
(1) (2) 3 (4)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)
Control variables Yes Yes Yes Yes
Number of AMST competitor fascia
within 10 mins (4FS) —0.0395*** —-0.0209 —0.0330*** —0.0649***
(-3.75) (-0.67) (-4.10) (—2.65)
Number of other (not AMST) competitor
fascia within 10 mins (No4FS) 0.0036 —0.0496*
(0.59) (-1.87)
4FS? —0.0068 0.0106
(-0.53) (1.05)
NO4FS? 0.0065*
(1.83)

Source: CC analysis.

* p <0.10; ** p <0.05; *** p <0.01.

Note: t statistics in parentheses.

Instruments: Population and population density in a 10-minute isochrone around the AMST competitors and around the other
than AMST competitor group within 10 minutes.

48. As discussed before, our instrumental variable may not let us isolate subtle effects.
When there is more than one endogenous variable in the regression, our standard
test statistic for under-identification (id-statistic) will have difficulties identifying such a
problem. The high correlation (0.79/0.82) between the instruments that are supposed
to identify the effect of AMST competitors (population/density around these stores)
and those that are meant to identify the effect of the other retailers (population/
density around these stores) points to a potential problem of weak identification.

49. The bias introduced by weak identification goes in the same direction as the OLS
bias.?? As a result, the coefficient estimates will understate the true negative effect
(coefficients will be biased upward). This could explain the positive coefficient of the
non-AMST group of fascias variable. While we can conclude from the estimates
above that the effect of the AMST group is bigger than that of all competitors, we
would not be able to conclude that the effect of the AMST group plus Waitrose is
stronger or weaker even if the coefficient estimate was smaller (which is in fact the
case). This is because the weak identification problem remains. For completeness,
we present the estimation results for other fascia groups in Supplement 1, Part A.

50. If the group of non-AMST competitors has no significant effect on the AMST centre
stores, this variable can be omitted. Such a specification (linear and quadratic) is
reproduced in columns (3) and (4). However, by excluding this variable we might also
introduce an omitted variables bias.?* We note that the estimated competitive effects
of the linear specification are slightly smaller than in the first specifications. The effect

Z3ee, for example, Staiger, D and J Stock (1997) ‘Instrumental Variables Regression with Weak Instruments’, Econometrica,
65 (3).

%To illustrate the effect of this omitted variables bias, assume a regression with only two regressors, the number of AMST
competing fascias and all other fascias. In case the other fascias are omitted from the regression, its effect is picked up by the
included variable and the expected coefficient estimate is given by:

\/ > (# fascia other than Big4)2

E [ﬂBig4] = BBig4 + Bother than BigaP >
> (# Big4 fascia)

which, given a positive correlation (eg for the group of AMST compared with the ‘No AMST’ the correlation coefficient is 0.53),
overstates the true negative effect in case Bother than Big <0 Importantly, in the event that more than one regressor is

correlated with the omitted variable, the direction of the bias cannot easily be determined.
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51.

52.

shown in the quadratic specification, however, is now stronger than in column (2)
when only one competitor fascia is present.

Apart from fascia, stores also differ in their sizes, measured by the net sales area.
Different store sizes tend to provide a different retail offer. Larger grocery stores will
typically include a butcher, bakery, fish counter and/or delicatessen counter, and they
may have a créche or a pharmacy on their premises and other types of retail
services. In addition, bigger stores tend to carry a broader range of products, offering
more choice and allowing shoppers to do their weekly shopping in one trip. Alterna-
tively, smaller stores are easier to access and might be conceived as more con-
venient for smaller or top-up purchases. Usually the time spent shopping in a smaller
store is shorter, and it is easier to locate products on the shelves. We discuss
evidence that shows variation of the retail offer with store size in Section 4 of the
main report.

To assess the importance of competitors’ store size on own-store margins, we
specify the market structure as a linear function of stores above a certain size. We
now only use the margins of centre stores of the corresponding size class. The first
two columns of Table 4 report the results for stores above 1,400 sq metres, while the
last two columns report the results for stores greater than 2,000 sq metres. The weak
instrument problem discussed above with the fascia effects is also present. For each
store size the difference in the coefficient estimate between a specification where the
other group of stores is included (columns (1) and (3)) and that where this variable is
omitted (columns (2) and (4)) is slightly bigger, suggesting an upward bias in the
coefficient estimate in columns (2) and (4). However, the weak instruments bias goes
in the same direction as the OLS bias. We can thus conclude that a store above
1,400 sq metres reduces the margin of other AMST stores above 1,400 sq metres by
at least 3.79 per cent and thus has a bigger effect than the group of all fascias.
Column (3) shows that the effect is even stronger when only including stores above
2,000 sq metres.

TABLE 4 Variable profit of AMST stores above 1,400/2,000 sq metres: competitor effects for group of competitor

stores above 1,400/2,000 sq metres—10 minutes’ drive-time

(1) 2 3 (4)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)

Control variables Yes Yes Yes Yes
Number of competitor fascias
over 1,400 sq metres within

10 mins

-0.0379* ~0.0297**
(-2.52) (-2.87)

Number of competitor fascias
between 280 and 1,400 sq
metres within 10 mins 0.0051

(0.52)

Number of competitor fascias
over 2,000 sq metres within

10 mins

-0.0434** -0.0427**
(-2.57) (-3.01)

Number of competitor fascias
between 280 and 2,000 sq
metres within 10 mins 0.0012

(0.14)

Source: CC analysis.

*p <0.10; ** p <0.05; *** p <0.01.

Note: t statistics in parentheses.

Instruments: Population and population density in a 10-minute isochrone around competitor stores above 1,400 and below
1,400 sq metres, and above 2,000 and below 2,000 sq metres, respectively within 10 minutes.

53.

This analysis shows that the retail offer is not homogenous. Different fascias exert
different competitive pressure. An AMST competitor fascia reduces an AMST centre
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store’s margin by at least 3.79 per cent; a competitor fascia of above 2,000 sq metres
reduces the centre store’s margin by at least 4.34 per cent.

Measurement error of variable profit margin

54.

55.

56.

57.

58.

59.

We have received extensive submissions from parties, in particular Tesco and
Morrisons, in relation to the margin-concentration analysis. The principal area of
these parties’ criticism of this analysis related to measurement error—in particular,
whether part of the labour cost included in our measure of variable costs is fixed, and
thus whether the effect that the analysis identifies is no more than a ‘volume effect’.
Set out below are our reasons for concluding that these submissions have not altered
our view as to the robustness of our analysis. A comprehensive discussion of various
other points raised by Tesco and Morrisons, and our views on those points, is pro-
vided in Supplement 2.

Generally, econometric work has to rely on proxies rather than perfectly measured
variables. It is therefore unrealistic to expect an extremely accurate estimate from our
regression analysis. Nevertheless, this work provides some evidence about the
extent of the effect of local competition on store profit margins.

We base our estimation on an empirical model that estimates the effect of local
market concentration measures on the store measure of the Lerner Index while con-
trolling for other relevant factors. Using an instrumental variable estimator allows us
to alleviate the bias in the coefficient due to the possible endogeneity of the local
market structure.

We use a measure of variable profit margin as a proxy for the Lerner Index. As Prof
Hausman points out in a submission to this inquiry on behalf of Tesco, ‘Estimation of
MC [Marginal Costs] poses problems with average variable costs (AVC) often used
as an approximation’.>* We are not aware of any empirical study that has actually

used a direct measure of marginal costs.

Using an accounting cost measure instead of economic costs in computing our profit
margin measure may generate a measurement error that could affect our empirical
analysis. The main concern is that such a measurement error could result in biased
coefficient estimates for the market structure variable. This is the case when the
measurement error is correlated with either the explanatory variables or the instru-
mental variables (see Davidson and McKinnon 1993, Chapter 7). Alternatively, if the
measurement error is orthogonal to these variables, the coefficient estimate will be
unbiased and consistent.

There are two main sources of potential measurement errors. First, and this has
been raised by Tesco, it is possible that the accounting measure ‘direct costs’ that we
use does not correspond to average store variable costs but contains elements of
fixed costs, in which case our analysis would lead to overestimation of the effect of
local concentration on store profit margin. Second, average store variable cost may
not be a good approximation of marginal cost. This is the case when the cost function
is non-linear in quantity. If this were true, our analysis would lead to underestimation
of the effect of local concentration on store profit margin. Alternately, it may be that
any measurement errors are unsystematic and random. We consider each of these
possibilities in turn and discuss how measurement errors would bias the coefficient
estimates. We then set out our conclusions regarding this issue.

*The Competition Commission’s Margin-Concentration Analysis, 8 February 2008, paragraph 12.
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Fixed costs and the volume effect—overestimation of effect

60.

61.

62.

63.

64.

65.

66.

67.

Tesco has submitted that part of the labour cost, included in our measure of variable
costs, is fixed. Our store profit margin would then include some fixed costs elements,
in particular stemming from the inclusion of staff costs in the margin computation.
This leads Tesco to argue that our econometric results only show a ‘volume effect’.
That is, entry of new grocery stores does not affect PQRS of the incumbent store, but
only results in some customers switching away (‘business stealing’ effect) from the
incumbent. Consequently, gross profit margin is lower as fixed costs are spread over
a smaller base of sales volume.

According to basic economic principles, the identification of fixed and variable costs
depends on time. In the long run, by definition, all factors of production can easily be
adjusted. The variable profit margin used in our analysis is computed over a period of
12 months. We conclude that store level staff hours are sufficiently flexible over a 12-
month period to be considered as variable costs. As a result, we do not consider that
the specific claim that the store profit margin contains fixed labour cost elements is
correct.

In fact, excluding staff costs does not seem warranted in the current analysis, as we
believe that number of staff is one differentiating factor between stores. In particular, a
change in the service level would affect staff costs. We therefore expect to observe,
everything else being constant, higher staff costs in areas where concentration is low.

To demonstrate that our econometric results only capture a volume effect, Prof
Hausman, in a submission on behalf of Tesco, splits the Tesco store data into two
sub-samples, one containing stores in areas with population above that of the
median store and one containing stores in areas with population below the median.
The hypothesis is that in the low population sub-sample, the volume effect will be
more pronounced as the revenue per store is lower and thus fixed costs have to be
spread over a smaller base, translating into smaller profit margins. He shows that for
the high population sub-sample, the coefficient estimate of the number of competitor
fascia is not statistically significant from zero, while the coefficient estimate for the
low population sub-sample is significantly negative and the effect is stronger than in
the full sample. We repeated the analysis on the entire sample including all Asda,
Morrisons, Sainsbury’s, and Tesco stores and found similar results.

In technical terms, if the margin profit measure includes an error term, we estimate
the following equation: z; +7n, = Z,f+ g(6; MS; ) + ¢; .

According to Tesco, this measurement error is due to the inclusion of fixed costs.

Therefore, ; =—yﬂ, where 0<y<171. This becomes an econometric problem
when the measurement error, 7, is correlated with an explanatory variable (OLS

estimator) or the instrumental variables (IV estimator). If there were to be such
correlation, then it is clear that the coefficient estimate would be biased.

According to Tesco and Prof Hausman, this measurement error (ie average fixed
labour cost) is positively correlated with the instrumental variables, namely the size of
the population. The coefficient estimate is thus downward-biased. That is, our econo-
metric results overstate the effect of local concentration on store profit margin
because of the volume effect.

On this view, as the measurement error is higher for stores with low population, the
downward bias will be more pronounced leading to a more negative coefficient

A4(4)-21



68.

estimate. The econometric results provided by Prof Hausman when dividing the
sample into two sub-samples are consistent with such a type of measurement error,
since the coefficient estimate for the small population sub-sample indicates a greater
effect of local concentration than that for the high population.

Prof Hausman makes an additional argument to support his claim based on the
results of the Hansen J test statistics. The low population sample shows a high value
for the Hansen j-statistic, thus casting doubt on the validity of the instruments.?® This
is not the case, however, for the high population sample. If the volume effect is more
important in the low population sub-sample, the instruments ‘population within
10 minutes of competitor stores’, being highly correlated with the population in the
vicinity of the store from which the margin measure stems, is wrongly excluded from
the main regression or correlated with an omitted variable.

Average variables costs do not approximate marginal costs—underestimation
of the effect

69.

70.

71.

72.

Another source of measurement error arises when the variable cost function does not
vary linearly with volume, but increases at a greater rate the higher the sales volume
(convex function).?® In this case, using average variable cost instead of marginal cost
in the mark-up formula would lead us to overestimate the profit margin. By contrast
with the measurement error described by Prof Hausman, in the presence of a convex
variable cost function, our econometric results would understate the effect of local
AVC, - MC,

competition on store profit margin. In this case: 7, = - b
We note that Prof Hausman’s econometric results based on splitting the sample of
stores into high and low population stores are also consistent with this measurement
error. For the same reason underlying the so-called ‘volume effect’, in the high
population sub-sample, grocery stores would sell a larger volume than those included
in the low population sub-sample. As a result, the difference between marginal cost
and average variable cost would be larger for high population stores. Therefore, the
coefficient estimates for the high population sub-sample would be relatively more
upward biased than that for the low population sub-sample.

Again, the test statistics would be affected by this measurement error. This time,
however, the Hansen J-statistic will be comparably high in the high population
sample and low in the low population sample.?’

To test this hypothesis, we estimate the regressions again on the two sub-samples,
this time using a proxy for the commercial gross margin as the dependent variable.
Instead of subtracting all direct store costs from the revenue to compute variable
profit, we now only subtract non-staff direct costs. While this measure in our view
excludes important variable costs and therefore is not reported in the main part of the
analysis, it will also exclude the alleged fixed costs contained in the staff costs, and

®The Hansen J test statistics is a joint test where the null hypothesis consists of the fact that the instruments are correctly
excluded from the main regression and that they are uncorrelated with the error term. A rejection of the null hypothesis casts
doubt on the regression results.

%)t is common to assume a convex cost function in microeconomic theory as this induces a concave profit function. This
uarantees an interior solution to the firm'’s profit maximization problem.

’It can be shown that if a measurement error of the type described in paragraphs 65 and 69 is included, the J-statistic includes
a component which (under the assumption of conditional independence of the measurement error from the main error in the
equation and homoscedasticity) is distributed according to a non-central chi-squared random variable with a non-negative non-
centrality parameter which arises even under the null hypothesis and which increases in the measurement error. If the error,
according to the same logic as provided by Prof Hausman, is higher in the low population sample than in the high population
sample, Hansen’s J-statistic will be relatively high in the low population sample.
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therefore should not be prone to the alleged ‘volume effect’.?® The estimation results
show that, while the coefficient estimates for the competitor variables are still more
negative in the low population sample than in the high population sample, the
Hansen J-statistics is now higher in the high population sample. The difference in
acceptance probability between the two samples is about the same as before. This
analysis therefore indicates that the second type of measurement error that leads us
to understate the impact of local concentration on store profit margin cannot be dis-
carded either.

Cross-section variation and the volume effect—unsystematic/random
measurement errors

73.

74.

75.

76.

Even if it were correct that our analysis introduces some fixed-cost elements into the
computation of store profit margin, because of the nature of our cross-section
dataset, it is not clear in any case that the regression estimates would capture a
volume effect. The coefficient estimate measures the extent to which local market
structure explains variation in variable profit margin across stores. As a result, it is
not clear that the measurement error would be correlated with the instrumental
variables, ie population size. We turn to this issue in the following paragraphs.

For our econometric results to be biased, it must be the case that grocery stores with
a higher sales volume than average have smaller average fixed labour costs.
Grocery stores selling more units of groceries would spread fixed costs (and thus
fixed labour costs) over a larger volume of sales. As a result, their average fixed cost
will decline, increasing profit margins. This means that sales volume and average
fixed labour costs are negatively correlated. It is easy to see that for any grocery

store i this claim must be true, as AFC,; =E. But it is not clear that this holds

i

across grocery stores.

The problem is that the level of fixed costs, and fixed labour costs in particular, need
not be the same across stores. There is no reason to think that FC; = FC; for any
store i and j. For example, assuming that part of labour cost is fixed for a 12-month
period as claimed by Tesco, a grocery store expecting a lower amount of sales
volume than the average grocery store will plan for a smaller, fixed number of work
hours for that period than the average store. Otherwise, that store would not be
maximizing profit—it would incur higher costs than the average store while earning
less revenue. As a result, there is no reason to believe that stores selling less than
the average store would have a higher average fixed labour costs, and thus a lower
profit margin. Each profit-maximizing store would minimize its costs and plan for a
fixed level of staff that is optimal with respect to its annual sales forecast.

In fact, it can be argued that the cross-section variation in average fixed labour cost
is not related to sales volume but it is highly likely to be random. Consider that a
grocery store plans its fixed amount of labour for the year based on its expectations
about annual sales volume. The grocery store selects the profit-maximizing level of
annual fixed labour proportionally to the expected annual sales volume. Average
fixed labour cost will then vary across stores to the extent that realized sales differ
from expected sales. The stores that have recorded higher than expected sales
would incur a lower average fixed labour cost than those that have under-performed
relative to their sales forecast. But, everything else being constant, all profit-

®Tesco has criticized usage of this measure as, according to Tesco, it still contains fixed costs elements. However, if there are
fixed-cost elements in staff costs, this measure will contain less fixed costs than our previous measure and will thus provide
support for the underestimation hypothesis.
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77.

maximizing grocery stores will expect similar average fixed labour costs. As a result,
variation in unit labour costs depends on forecast error, which is unlikely to be
systematically related to sales volume.

This implies that, in principle, the measurement error associated with the inclusion of
average fixed labour cost would not be correlated with volume sales, and thus with
population. Therefore, even if we had included some element of fixed labour costs,
our estimates would not be biased.

Conclusion regarding measurement errors

78.

79.

80.

81.

Econometric analysis uses proxy variables. We stated that our store profit margin
variable using accounting data is only a proxy for a Lerner Index. Tesco has argued
that a substantial portion of its staff costs and some non-staff store costs are fixed in
the short run, and the inclusion of these fixed-cost elements in the store profit margin
would be the source of a substantial measurement error. We conclude that excluding
these costs, in particular staff costs from the store profit margin, would not be
reasonable.

We acknowledge that working with proxies entails the inclusion of measurement
error, but these are only problematic when the error is correlated with the explanatory
variable or the instrumental variables. In that case, the regression coefficient esti-
mates would be biased. Prof Hausman’s submission purports to demonstrate the
existence of a measurement error that would lead our analysis to overstate the effect
of local concentration measure on grocery store profit margin. In fact, according to
Tesco and Prof Hausman, the effect of local concentration on store margin is simply
a volume effect. However, this demonstration is also consistent with another
measurement error that would in fact understate the effect of local competition on
store profit margin.

Moreover, even if we had included some elements of fixed labour costs, there is no
reason to believe that our regression estimates based on a cross-section of stores
would simply capture a volume effect, since we have no reason to believe that varia-
tion in average fixed costs across stores is related to sales volume.

Finally, we found that our results were sufficiently robust to various model specifi-

cations, and so conclude that any measurement error is not likely materially to affect
the overall conclusion of this analysis.
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SUPPLEMENT 1

Regression output and data

PART A. Econometric results

TABLE 1 Variable profit of AMST stores above 280 sq metres: impact of number of fascias, number of stores, sales
area of stores, share in sales area and non-linear effects—10-minute drive-time

(1) (2) ©) (4) (5 (6)
Ln(yrl margin)  Ln(yrl margin)  Ln(yrl margin)  Ln(yrl margin)  Ln(yrl margin)  Ln(yrl margin)

Constant (includes effect
of Asda and of Cities

and Services) —2.3789*** —2.4136*** —2.4144* —2.3152*** —2.3002*** —2.2992***
(—43.76) (—48.82) (—49.83) (-33.11) (—45.28) (-33.52)
Tesco Extra 0.0428** 0.0421** 0.0419** 0.0376** 0.0401** 0.0401**
(2.53) (2.48) (2.50) (2.22) (2.32) (2.31)
Tesco Metro 0.0398 0.0369 0.0379 0.0419 0.0510* 0.0510*
(1.31) (1.22) (1.26) (1.35) (1.67) (1.67)
Morrisons 0.2888*** 0.2852*** 0.2856*** 0.2876*** 0.2916*** 0.2917**
(19.18) (19.37) (19.43) (19.10) (19.21) (18.99)
Sainsbury’s 0.1541*** 0.1508*** 0.1513*** 0.1555*** 0.1597*** 0.1597***
(10.40) (10.38) (10.44) (10.41) (10.56) (10.49)
Sainsbury’s Local 0.4687*** 0.4684*** 0.4592*** 0.4789*** 0.4977** 0.4978***
(14.16) (13.50) (14.05) (13.75) (15.05) (15.08)
Tesco Superstore 0.1114*** 0.1106*** 0.1107** 0.1083*** 0.1139** 0.1140**
(7.87) (7.88) (7.89) (7.60) (7.97) (7.77)
London suburbs —0.0797*** —0.0840*** —0.0853*** —0.0785*** —0.0720*** —0.0720***
(—4.02) (—4.28) (—4.45) (-4.52) (-3.89) (-3.86)
London centre 0.0064 0.0049 0.0027 0.0038 0.0061 0.0059
(0.40) (0.30) (0.17) (0.23) (0.39) (0.38)
London cosmopolitan —0.1443*** —0.1450*** —0.1501*** —0.1367*** —0.1174** -0.1173**
(—2.84) (—2.87) (-3.06) (—2.83) (—2.25) (—2.25)
Prospering UK —-0.0052 —-0.0082 —0.0060 -0.0023 -0.0026 -0.0026
(-0.38) (-0.58) (-0.45) (-0.17) (-0.19) (-0.19)
Coastal and countryside 0.0454*** 0.0479*** 0.0480*** 0.0482*** 0.0411* 0.0411*
(2.67) (2.86) (2.96) (2.79) (2.56) (2.51)
Mining and manufacturing -0.0284* —-0.0295* -0.0298** —-0.0280* -0.0282* -0.0282*
(-1.86) (-1.93) (-1.99) (-1.81) (-1.90) (-1.90)
Northern Ireland
countryside —-0.0004 0.0095 0.0105 —-0.0199 —0.0341 —-0.0343
(—0.00) (0.11) (0.13) (-0.22) (-0.38) (-0.38)

Mean income of people
living within 10 mins

(£'000) 0.0078*** 0.0084*** 0.0083*** 0.0078*** 0.0074*** 0.0074***
(6.08) (7.04) (7.08) 6.11) (5.87) (5.85)
Store size (000 sq m) 0.0410*** 0.0385*** 0.0391*** 0.0354*** 0.0459*** 0.0459***
(6.24) (6.24) (6.34) (6.01) (6.96) (6.92)
Petrol forecourt ~0.1317*** ~0.1309*** —0.1298** -0.1290%* ~0.1321** ~0.1321***
(-13.36) (-13.32) (=13.30) (-13.13) (-13.21) (=13.17)
Toilets 0.0345 0.0393* 0.0380* 0.0315 0.0261 0.0262
(1.57) (1.79) (1.74) (1.42) (1.16) (1.16)
ATM 0.0702*** 0.0670*** 0.0679*** 0.0721*** 0.0691%* 0.0690***
(3.59) (3.49) (3.53) (3.54) (3.62) (3.59)

Number of competitor

fascias over 280 sq

metres within 10 mins —0.0096*** —0.0460*** —-0.0467

(-2.74) (-3.09) (-0.79)

Number of competitor

stores within 10 mins —0.0036***

(—2.65)

Combined net sales area

(’000) of competitors

within 10 mins —0.0027***

(-2.82)

Share of competitors’ net

sales area in total net

sales area within

10 mins —0.1548***

(-2.75)

FS? 0.0033** 0.0035

A4(4)-25



Fs®

Observations
Idstat

Idp

J

Jp
Instruments

Source: CC analysis.

(1) (2) 3

Ln(yrl margin)  Ln(yrl margin)  Ln(yrl margin)

1476 1476 1476
180.312 138.051 107.488

0.000 0.000 0.000
1.315 1.679 1.072
0.252 0.195 0.301

Population and As in (1) Asin (1)

population

density in a

10-minute

isochrone

around all

competitors

above 280 sq

m within

10 minutes

(4)
Ln(yrl margin)

1476
141.007
0.000
1.963
0.161
Asin (1)

(% (6)

Ln(yrl margin)  Ln(yrl margin)
(2.18) (0.25)
—0.0000
(-0.01)
1476 1476
45.526 3.342
0.000 0.502
5.041 5.038
0.283 0.169
Population and As in (5) plus
population cars within
density in a 10 minutes
10-minute squared
isochrone
around all
competitors
above 280 sq
m within
10 minutes
(both simple
and squared),
cars within

10 minutes of
centre store,
dummy for
urban or rural
area

* p <0.10; ** p <0.05; *** p <0.01.
Note: t statistics in parentheses.
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TABLE 2 Variable profit of AMST stores above 280 sq metres—nearest neighbours

Constant (includes effect of Asda

and of Cities and Services)
Tesco Extra
Tesco Metro
Morrisons
Sainsbury’s
Sainsbury’s Local
Tesco Superstore
London suburbs
London centre
London cosmopolitan
Prospering UK
Coastal and countryside
Mining and manufacturing
Northern Ireland countryside

Mean income of people living
within 10 mins (£’000)

Store size (‘000 sq metres)
Petrol forecourt

Toilets

ATM

Size of 3 nearest competitors

over 280 sq metres relative to
own size (ex own fascia)

Drive-time to 3 nearest competi-
tors over 280 sq metres (ex own

fascia)

Observations
idstat

idp

j

p
Instruments

Source: CC analysis.

(1)
Ln(yrl margin)

—2.1736***

(-21.78)
0.0549***
(3.12)
0.1390***
(3.11)
0.2523***
(13.06)
0.1297***
(7.55)
0.7964***
(6.58)
0.0613***
(3.32)
~0.0946**
(~4.10)
-0.0038
(-0.22)
—0.1671%*
(-3.84)
-0.0003
(-0.02)
0.0718***
(2.75)
-0.0229
(-1.37)
-0.0696
(-0.69)
0.0098***

(6.02)
-0.0097
(-0.58)
-0.1228**
(-9.36)
-0.0463
(-1.41)
0.0635**
(2.17)
~0.0901**

(-3.46)
0.0093**

(2.44)

1476

20.708

0.001

1.668

0.796
Population and
population dens-
ity around the
nearest, the
second nearest
and the third
nearest neigh-
bour

(1b)

In_margin_yrl
—2.1827**

(~22.96)
0.0546"**
(3.11)
0.1390***
(3.14)
0.2543***
(13.86)
0.1321**
(8.44)
0.7917**
(6.69)
0.0620***
(3.37)
-0.0926**
(~-4.14)
-0.0037
(-0.22)
—0.1653**
(=3.77)
-0.0003
(-0.02)
0.0696***
(2.80)
-0.0232
(-1.41)
-0.0758
(-0.76)
0.0096***

(6.46)
-0.0078
(-0.50)
—0.1243%*
(~10.16)
-0.0470
(—1.45)
0.0659**
(2.41)
—0.0882***

(-3.47)
0.0101***

(3.83)

1476

22.186

0.001

1.778

0.879
Population and
population dens-
ity around the
nearest, the
second nearest
and the third
nearest neigh-
bour and dummy
for urban or rural
area

()

In_margin_yrl
—2.4693***

(-51.90)
0.0371**
(2.23)
0.0376
(1.26)
0.2904***
(19.33)
0.1558***
(10.19)
0.4727*
(13.47)
0.1081***
(7.62)
—0.0711%*
(-3.54)
0.0123
(0.78)
—0.1309**
(-2.62)
0.0018
(0.14)
0.0501***
(3.25)
-0.0218
(~1.50)
-0.0227
(-0.25)
0.0076***

(6.33)
0.0431%*
(6.41)
—0.1386**
(~13.17)
0.0211
(0.92)
0.0739***
(3.85)

0.0071***

(2.94)

1476

64.843

0.000

0.545

0.461
Population dens-
ity around the
third nearest
neighbour and
dummy for urban
or rural area

* p <0.10; ** p <0.05; *** p <0.01.
Note: t statistics in parentheses.
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TABLE 3 Variable profit of AMST stores above 280 sq metres: competitor effects for group of AMST competing
fascias—10 minutes’ drive-time

(1) (2 (3 (4)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)
Constant —2.4033*** —2.3203*** —2.3872*** —2.3718***
(—44.99) (—44.32) (—49.10) (-50.54)
Tesco Extra 0.0340** 0.0382** 0.0370** 0.0369**
(2.00) (2.21) (2.20) (2.20)
Tesco Metro 0.0437 0.0588** 0.0392 0.0567*
(1.49) (2.01) (1.30) (1.92)
Morrisons 0.2897*** 0.2915*** 0.2877*** 0.2896***
(19.82) (19.58) (19.47) (19.91)
Sainsbury’s 0.1528*** 0.1593*** 0.1518*** 0.1555***
(10.56) (10.73) (10.53) (10.92)
Sainsbury’s Local 0.4577** 0.4882*** 0.4574*** 0.4776***
(14.56) (15.51) (14.90) (16.63)
Tesco Superstore 0.1078*** 0.1123*** 0.1077*** 0.1092**
(7.67) (7.88) (7.74) (7.94)
London suburbs —0.0801*** —0.0720*** —0.0805*** —0.0757***
(-4.61) (—4.26) (—4.44) (-4.21)
London centre 0.0032 0.0016 0.0040 —-0.0038
(0.21) (0.11) (0.26) (-0.26)
London cosmopolitan —0.1353** -0.1035** —0.1494*** —0.1243***
(-3.27) (—2.26) (-3.21) (-2.78)
Prospering UK —-0.0004 —-0.0006 —-0.0024 —-0.0021
(-0.03) (-0.04) (-0.19) (-0.17)
Coastal and countryside 0.0478*** 0.0401*** 0.0450*** 0.0397***
(2.97) (2.62) (3.00) (2.78)
Mining and manufacturing —0.0283* —-0.0273* —0.0294** —0.0268*
(-1.91) (-1.88) (—2.03) (-1.90)
Northern Ireland countryside 0.0076 -0.0317 0.0018 —-0.0086
(0.09) (-0.36) (0.02) (-0.10)
Mean income of people living within 10
mins (£'000) 0.0080*** 0.0074*** 0.0079*** 0.0075***
(6.58) (6.29) (6.84) (6.72)
Store size ('000 sq metres) 0.0431*** 0.0465*** 0.0422*** 0.0435***
(7.06) (7.39) (6.85) (7.32)
Petrol forecourt —0.1308*** —0.1308*** —0.1309*** —0.1297***
(-13.37) (-13.02) (-13.58) (-13.50)
Toilets 0.0359* 0.0367* 0.0335 0.0393*
(1.67) (1.71) (1.55) (1.83)
ATM 0.0645*** 0.0658*** 0.0655*** 0.0637***
(3.34) (3.41) (3.41) (3.28)
Number of AMST competitor fascia
within 10 mins (4FS) —0.0395*** —0.0209 —0.0330*** —0.0649***
(-3.75) (-0.67) (—4.10) (—2.65)
Number of other (not AMST) compet-
itor fascia within 10 mins (NO4FS) 0.0036 —0.0496*
(0.59) (-1.87)
4FS? —0.0068 0.0106
(-0.53) (1.05)
NO4FS® 0.0065*
(1.83)
Observations 1476 1476 1476 1476
Idstat 142.115 54.555 240.127 71.707
Idp 0.000 0.000 0.000 0.000
J 1.216 7.444 0.477 6.845
Jp 0.544 0.282 0.490 0.144
Instruments Population and Population (PP), PP?, Population and Population (PP), PP2,

population density in  and density (PS), PS? population density in and density (PS), PS?
a 10-minute iso- in a 10-minute a 10-minute in a 10-minute
chrone around the isochrone around the isochrone around the isochrone around the
AMST competitors AMST competitors AMST competitors AMST competitors
and around the other and around the other within 10 minutes within 10 minutes,

Source: CC analysis.

than AMST
competitor group
within 10 minutes

than AMST com-
petitor group within
10 minutes, cars
within 10 minutes of
centre store, dummy
for urban or rural
area

cars within

10 minutes of centre
store, dummy for
urban or rural area

* p <0.10; ** p <0.05; *** p <0.01.
Note: t statistics in parentheses.
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TABLE 4 Variable profit of AMST stores above 280 sq metres: competitor effects for other groups of competitors—

10 minutes’ drive-time

Constant (includes effect of Asda and of Cities

and Services)
Tesco Extra
Tesco Metro
Morrisons
Sainsbury’s
Sainsbury’s Local
Tesco Superstore
London suburbs
London centre
London cosmopolitan
Prospering UK
Coastal and countryside
Mining and manufacturing
Northern Ireland countryside

Mean income of people living within 10 mins
(£°000)

Store size (‘000 sq metres)
Petrol forecourt

Toilets

ATM

Number of AMST and Waitrose competing
fascia within 10 mins

Number of other (not AMST and Waitrose)
competitor fascia within 10 mins

Number of AMST, Waitrose and M&S
competitor fascia within 10 mins

Number of other (not AMST, Waitrose and
M&S) competitor fascia within 10 mins

Number of AMST, Waitrose, M&S, Somerfield
and Co-op competitor fascia within 10 mins

Number of other (not AMST, Waitrose, M&S,
Somerfield and Co-op) competitor fascia
within 10 mins

Observations
Idstat

Idp

J

Jp
Instruments

Source: CC analysis.

(1) 2 (3
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)
—2.4404** —2.4378** —2.4652***
(-41.22) (-39.45) (—-42.39)
0.0384** 0.0406** 0.0381*
(2.26) (2.41) (2.27)
0.0424 0.0486 0.0254
(1.44) (1.63) (0.87)
0.2892*** 0.2918*** 0.2808***
(19.85) (20.06) (19.25)
0.1535*** 0.1579** 0.1435***
(10.71) (11.08) (9.60)
0.4633** 0.4823*** 0.4440**
(14.40) (15.20) (12.70)
0.1094*** 0.1122** 0.1070***
(7.74) (8.03) (7.65)
—0.0786*** —0.0808*** —0.0862***
(-4.51) (-4.41) (—4.47)
0.0070 0.0066 0.0109
(0.44) (0.42) (0.65)
—0.1437*** —0.1339*** —0.1568***
(-3.49) (-3.04) (-3.25)
0.0001 —0.0012 0.0032
(0.01) (-0.09) (0.23)
0.0508*** 0.0513*** 0.0662***
(3.06) (2.96) (3.79)
—0.0284* —0.0282* —0.0234
(-1.90) (-1.88) (-1.58)
0.0073 0.0056 0.0289
(0.08) (0.06) (0.35)
0.0093*** 0.0092*** 0.0096***
(6.51) (5.97) (5.97)
0.0420*** 0.0435*** 0.0348***
(6.86) (7.17) (5.52)
—0.1303*** —0.1325*** —0.1294***
(-13.30) (-13.49) (-13.38)
0.0347 0.0342 0.0384*
(1.60) (1.57) (1.76)
0.0641*** 0.0642*** 0.0664***
(3.35) (3.34) (3.54)

—0.0323***
(-3.42)
0.0027
(0.44)
—0.0239***
(-3.10)
0.0011
(0.15)
—0.0058
(-0.77)
0.0071
(0.64)
1476 1476 1476
122.625 135.843 103.729
0.000 0.000 0.000
2.351 3.223 0.675
0.309 0.200 0.714

Population and population density in a 10-minute isochrone around the relevant
focus fascia group and around the complementary group within 10 minutes

*p <0.10; ** p <0.05; *** p <0.01.
Note: t statistics in parentheses.
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TABLE 5 Variable profit of AMST stores above 1,400/2,000 sq metres: competitor effects for group of competitor
stores above 1,400/2,000 sq metres—10 minutes’ drive-time

Constant (includes effect of Asda and of
Cities and Services)

Tesco Extra

Tesco Metro

Morrisons

Sainsbury’s

Tesco Superstore

London suburbs

London centre

London cosmopolitan
Prospering UK

Coastal and countryside
Mining and manufacturing
Northern Ireland countryside

Mean income of people living within 10
mins (£'000)

Store size (‘000 sq metres)
Petrol forecourt

Toilets

ATM

Number of competitor fascias over
1,400 sq metres within 10 mins

Number of competitor fascias between
280 and 1,400 sq metres within 10 mins

Number of competitor fascias over 2,000
sq metres within 10 mins

Number of competitor fascias between
280 and 2,000 sq metres within 10 mins

Observations
Idstat

Idp

J

Jp
Instruments

Source: CC analysis.

(1)
Ln(yrl margin)

—2.3999%*
(~34.76)
0.0400**

(2.27)
-0.0424
(-0.51)
0.2868***
(20.58)
0.1484**
(10.26)
0.1119**
(8.46)
-0.0723**
(-3.72)
0.0011
(0.06)
—0.1667**
(-2.59)
0.0109
(0.71)
0.0594***
(3.05)
-0.0103
(-0.63)
-0.0073
(-0.08)

0.0082***
(4.94)
0.0419**
(6.47)
-0.1258**
(~11.06)
0.0489
(1.54)
0.0238
(0.86)

~0.0379**
(-2.52)

0.0051
(0.52)

1224

81.990

0.000

0.397

0.820
Population and
population dens-
ity in a 10 minute
isochrone around
competitor stores
above 1,400 and
below 1,400 sq
metres within 10
minutes

(2)
Ln(yrl margin)

—2.3818%*
(~40.95)
0.0407**

(2.33)
-0.0518
(-0.62)
0.2856***
(20.42)
0.1477**
(10.20)
0.1117%*
(8.50)
—0.0710%*
(-3.64)
0.0009
(0.05)
—0.1745*
(-2.55)
0.0092
(0.60)
0.0562+**
(3.03)
-0.0107
(-0.63)
-0.0112
(-0.12)

0.0079***
(5.68)
0.0419**
(6.73)
—0.1264**
(-11.53)
0.0468
(1.46)
0.0288
(1.07)

-0.0297**
(-2.87)

1224
124.077
0.000
0.034
0.854

Population and
population dens-
ity in a 10-minute
isochrone around
competitor stores
above 1,400 sq
metres within 10
minutes

(3
Ln(yrl margin)

—2.3589%*
(-34.15)
0.0441**

(2.42)
-0.0547
(~1.00)
0.2966***
(21.23)
0.1363***
(8.99)
0.1018**
(7.28)
—0.0661%*
(-3.55)
—0.0051
(-0.27)
—0.1631*
(-2.17)
0.0141
(1.00)
0.0572+*
(3.17)
0.0012
(0.08)
-0.0255
(=0.24)

0.0074***
(4.97)
0.0377**
(5.18)
—0.1218%*
(-10.64)
0.0617*
(1.76)
0.0186
(0.58)

—0.0434**
(-2.57)

0.0012

(0.14)

1060

73.694

0.000

0.126

0.939
Population and
population density
in a 10-minute
isochrone around
competitor stores
above 2,000 and
below 2,000 sq
metres within 10
minutes

(4)
Ln(yrl margin)

—2.3529***
(~34.29)
0.0441*

(2.39)
-0.0576
(~1.08)
0.2959***
(20.90)
0.1356***
(9.20)
0.1016***
(7.48)
~0.0656***
(-3.51)
-0.0042
(-0.22)
-0.1695**
(~2.18)
0.0135
(0.98)
0.0561***
(3.20)
0.0011
(0.07)
-0.0299
(-0.28)

0.0074***
(4.89)
0.0378***
(5.38)
~0.1222%*
(~11.26)
0.0609*
(1.71)
0.0196
(0.62)

~0.0427**
(-3.01)

1060
93.553
0.000
0.009
0.925
Population and
population density
in a 10-minute
isochrone around
competitor stores
above 2,000
within 10 minutes

* p <0.10; ** p <0.05; *** p <0.01.

Note: t statistics in parentheses. Variable Sainsbury’s local dropped as there are no observations.
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TABLE 6 Variable profit of AMST stores above 280 sq metres: impact of number of fascias, number of stores, sales
area of stores, share in sales area and non-linear effects, with staff per net sales area (instrumented for)—
10 minutes’ drive-time

(1) (2) (3 (4)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)
Constant (includes effect of Asda
and of Cities and Services) —2.4459*** —2.5140*** —2.4875*** —2.3740***
(-32.21) (-32.43) (-33.20) (-29.32)
Tesco Extra —0.0862 -0.1185 -0.0726 -0.1391
(-0.96) (-1.26) (-0.83) (-1.42)
Tesco Metro —0.0489 —0.0742 —0.0398 -0.0771
(-0.73) (-1.06) (-0.60) (-1.08)
Morrisons 0.1810** 0.1502* 0.1896** 0.1423*
(2.39) (1.90) (2.56) (1.75)
Sainsbury’s 0.0704 0.0462 0.0771 0.0437
(1.17) (0.74) (1.31) (0.68)
Sainsbury’s Local 0.3962*** 0.3774** 0.3926*** 0.3918**
(6.75) (6.12) (6.65) (6.17)
Tesco Superstore -0.0133 —-0.0441 0.0003 —-0.0606
(-0.15) (-0.49) (0.00) (-0.65)
London suburbs —0.0630*** —0.0669*** —0.0741*** —0.0572***
(—2.85) (-3.11) (-3.63) (-2.76)
London centre —0.0045 —-0.0092 —0.0088 -0.0114
(-0.26) (-0.52) (-0.52) (-0.60)
London cosmopolitan —0.1345** -0.1281** —0.1388*** -0.1214**
(-2.47) (-2.33) (-2.70) (-2.35)
Prospering UK —0.0021 —0.0061 —0.0044 0.0031
(-0.15) (-0.44) (-0.34) (0.21)
Coastal and countryside 0.0281 0.0275 0.0323* 0.0257
(1.62) (1.54) (1.93) (1.37)
Mining and manufacturing -0.0174 -0.0169 -0.0210 -0.0133
(-1.01) (-1.00) (-1.28) (-0.74)
Northern Ireland countryside 0.0138 0.0313 0.0247 —-0.0080
(0.17) (0.39) (0.31) (-0.09)
Mean income of people living within
10 mins (£'000) 0.0046** 0.0048** 0.0058*** 0.0035
(1.98) (2.09) (2.68) (1.40)
Store size ('000 sq metres) 0.0686*** 0.0717*** 0.0632*** 0.0698**
(3.62) (3.69) (3.48) (3.61)
Petrol forecourt —0.1604*** —-0.1660*** —0.1546*** —0.1671***
(-7.59) (-7.57) (-7.52) (-7.41)
Toilets 0.0339* 0.0405* 0.0387** 0.0305
(1.74) (2.09) (1.99) (1.55)
ATM 0.0567* 0.0496* 0.0560** 0.0546**
(2.47) (2.15) (2.52) (2.18)
Staff per sq metre net sales area 2.0831 2.5835* 1.8471 2.8012*
(1.47) (1.75) (1.34) (1.83)
Number of competitor fascias over
280 sq metres within 10 mins —0.0133***
(-3.99)
Number of competitor stores within
10 mins —0.0053***
(-3.77)
Combined net sales area ('000) of
competitors within 10 mins —0.0037***
(-3.91)
Share of competitors’ net sales
area in total net sales area within
10 mins —0.2302***
(-4.20)
Observations 1475 1475 1475 1475
idstat 15.160 14.752 15.421 14.332
idp 0.002 0.002 0.001 0.002
i 1.374 2.680 3.092 1.741
ip 0.503 0.262 0.213 0.419
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Instruments

Source: CC analysis.

(1) (2 ©)
Ln(yrl margin) Ln(yrl margin) Ln(yrl margin)

Population and
population density
in a 10-minute iso-
chrone around
competitor stores
above 280 sq
metres within 10
minutes plus addi-
tional instruments
for ‘Staff per NSA’:
Population within
10 minutes of
centre store;
Wages retail and
repair in 2006 (from
ONS; regional
level)

Asin (1) As in (1)

(4)
Ln(yrl margin)

As in (1)

* p <0.10; ** p <0.05; *** p <0.01.
Note: t statistics in parentheses.

A4(4)-32



PART B. Summary statistics

TABLE 7 Summary statistics of AMST centre stores in sample

Variable (1,435 observations) Mean  Std dev Min Max
Yearly margin (yearly revenue—yearly direct [ s

costs)/yearly revenue (%)
Store size (net sales area in ‘000 sq metres) 2.87 1.31 0.29 5.99
Petrol forecourt 0.54 0.50 0 1
Toilets 0.84 0.37 0 1
ATM 0.89 0.31 0 1

Source: CC analysis.

TABLE 8 Local cost and demand conditions

Variable (1,476 observations) Mean  Std dev Min Max
Mean income of people living within 10 mins (£'000) 3212 4.67 22.92 47.45
Regional wages in sector ‘Retail and Repair’, 2006 252.23 36.34 215.60 330.80
Supergroups Frequency %
Cities and Services 303 20.53
London Suburbs 66 4.47
London Centre 116 7.86
London Cosmopolitan 34 2.3
Prospering UK 512 34.69
Coastal and Countryside 133 9.01
Mining and Manufacturing 303 20.53
Northern Ireland
Countryside 9 0.61
Total 1,476 100

Source: CC analysis.

TABLE 9 Summary statistics for competitors from all fascias

Variables (1,476 observations) Summary statistics
Mean SD Min Max

Number of competing fascias over 280 sq metres within 10 mins 4.83 2.45 0 11
Number of competitor stores within 10 mins 6.78 4.85 0 33.08
Combined net sales area ('000) of competitors within 10 mins 8.76 7.05 0 62.46
Share of comp net sales area in total net sales area within 10 mins (%) 0.62 0.21 0 .98
Size of 3 nearest competitors over 280 sq metres relative to own size 1.74 1.93 0.21 26.11
Drive-time to 3 nearest competitors over 280 sq metres 6.97 5.07 38 25

Source: CC analysis.

TABLE 10 Summary statistics for AMST competitors

Variables (1,476 observations) Summary statistics
Mean SD  Min Max

Number of AMST competing fascias within 10 mins 1.19 0.90 0 3

Source: CC analysis.
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TABLE 11 Summary statistics for large competitors

Variables (reduced sample) Summary statistics
Mean SD Min Max

Number of above 1,400 sq metres competing fascias within 10 mins (1,183 obs) 1.21 1.04 0 5

Number of above 2,000 sq metres competing fascias within 10 mins (1,042 obs) 0.95 0.89 0 4

Source: CC analysis.

A4(4)-34



PART C. Description of the dataset

1. The following list describes which stores are dropped from the full sample of stores
which we received from Asda, Morrisons, Sainsbury’s and Tesco for the sample of
centre stores:

e Concentrate on period May 2005 to May 2006:
— Drop stores which opened after May 20086.
— Drop stores which opened half a year before May 2005.%°

— Drop stores that have missing margin observations (either due to costs or
revenues) during May 2005 and May 2006.°

e Use only stores between 280 and 6,000 sq metres. For stores below this size
group, data is scarce. Stores above 6,000 sq metres probably receive a large
share of their revenues from non-grocery items.

o Drop outliers which are stores with extremely high or low profit margins.
¢ Drop stores with missing information on store characteristics.

2. Competitor stores are all those stores in the full sample (not the cleaned one) which
have a net sales area above 280 sq metres:

o From drive-time information between stores, which was provided by CACI, we
compute the relevant competitors in the isochrones around the centre stores and
their nearest neighbours.

o For the fascia variables, we count Aldi, Asda, Co-op, Iceland, Lidl, Morrisons,
M&S, Netto, Sainsbury’s, Somerfield, Spar, Tesco and Waitrose separately. All
other fascias are aggregated into a competing fascia called ‘Other’.

e For stores for which there is no third, second or first closest competitor within
20 minutes, we put the corresponding value of drive-time to this competitor to
25 minutes. The floor space of this ‘hypothetical’ competitor is then set to the
average floor space over all stores.

3. Data from CACI also allows us to compute the mean income of the people living
10 minutes’ drive-time from the centre store and the population and population dens-
ity around the competitor stores.

®3Some Safeway stores which were purchased by Morrisons had opening dates which reflected the date they changed their
fascia from Safeway to Morrisons, rather than the date they started trading. To correct this, we replaced the incorrect opening
date with the earliest date for which we had margin data for the store. As a result, the total number of stores in the dataset has
increased since our provisional findings.

30[§<]
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Regional wages for the sector ‘Retail trade, except of motor vehicles and
motorcycles; repair of personal and household goods’ (shorthand: ‘Retail and
Repair’) are taken from the 2006 Annual Survey of Hours and Earnings.

The next section details the revenue and cost measures provided by the companies.
[<]
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PART D. Measures of revenue and direct cost for the margin calculation for
each of the four largest grocery retailers

1. In this section we describe the revenue and direct cost components of the margin
calculations. For each fascia, a store variable profit margin was computed as follows:
Margin = (Total Yearly Revenue — Total Yearly Direct Costs)/Total Yearly Revenue.
Generally, direct costs included the cost of goods sold and staff costs. For each
fascia we present below the accounting data that was supplied to us.

2. Tesco store revenue is inclusive of VAT and net of any refunds. Direct costs include
[<].
3. Asda has provided revenue data net of VAT. Asda store costs include cost of goods

sold, shrinkage, wages, salaries, consumables net of supplier income and net of
small income streams such as concessions, post office income, commission etc.

4, Sainsbury’s revenues include VAT. Direct store costs include VAT, cost of goods
sold, stock loss, staff discounts, loyalty costs, store labour, store controlled costs
(utilities, carrier bags, wrapping materials, general equipment, refuse removal,
trolleys, till losses, uniform and catering).

5. Morrisons revenues include VAT. Its store costs included property expenses, security
costs, cleaning, casual labour, overalls, petty cash, gardening, refuse, packaging and
sundry items. We therefore have separately collected from Morrison’s store labour
costs and costs of sales and use this to calculate store gross margin.
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PART E. Estimated profit loss

1.

The econometric results provide an estimate of the relative impact of additional
competitors on the centre store’s profit margin. To provide some indications about
the impact of local competition on store profit in monetary terms, we used our
estimates to compute the centre store’s change in profit following a change in the
market structure. To do this, we base our computation on the mean variable profit
(revenues minus direct costs) of all larger stores (stores above 1,400 sq metres). We
then determine how that mean store profit will change with a new competitor store
(above 1,400 sq metres) located within 10 minutes of the centre store.

The variable profit margin under the current market structure can be expressed as
revenue, —direct costs,

revenue,

follows: m, =

We use the subscript 0 to indicate the initial market structure. From the econometric
estimates, we know that an additional competitor store above 1,400 sq metres will
affect the margin of the centre store by 3.79 per cent (see Table 5, Part A). The new
revenue, —direct costs; _ m,(1-0.0379).

variable profit margin is therefore: m, =
revenue,

We use the subscript 1 to indicate the market structure with an additional competitor
store. We cannot directly compute the store profit margin under this new market
structure. However, using the above formula we can compute the store new revenue
level, revenue,, or the store new direct cost level, cost direct;, by assuming that the
other component is not affected by the entry of a new competitor. We compute the
change in store profit using these two indirect ways. These will provide the bounds
within which a store profit would change with an additional competitor fascia.

First, we assume that direct costs remain constant, and compute the new revenue
direct costs

1-my(1-3.79%)

as: revenue, =

In this case, profit loss in monetary terms due to a new large competitor store is
computed as the difference in revenue: revenue, — revenue, .

If instead we keep revenue constant with the entry of a new competitor store, but
allow costs to change, the direct costs under the new market structure are computed
as: direct costs, = revenue(1—m,(1-3.79%)).

In this case, the profit loss is now computed from the difference in direct costs.

The variable profit margin of the mean larger store (above 1,400 sq metres) for Asda,
Morrison, Sainsbury and Tesco is [¢<] per cent. Their monthly revenues are £[<]
and its monthly direct costs are £[<] which generates a monthly profit of £[<].
According to the results presented in Table 5, a new competitor fascia (store above
1,400 sq metres) reduces profit margin by 3.79 per cent. Applying the above
formulae, we compute new store revenues to be £3,711,282, which generates a
monthly profit loss of £29,504.50. If, instead, new entry affects direct costs (eg
change in service level) and not revenue (eg prices) we find that costs increase to
£3,202,826. This, in turn, generates a monthly profit loss of £25,261. If we multiply
these figures by 12, we obtain an annual estimate of the profit loss of between
£303,138 and £354,054 for an average larger grocery store.
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SUPPLEMENT 2

Main parties’ criticisms of our analysis

During this investigation we have received some submissions from Morrisons, and
numerous submissions from Tesco, that offer a critical review of this analysis. In this
section, we present these critical arguments and explain why we consider that the
points raised do not undermine our general conclusion that local market structure
affects store variable profit.

Morrisons

2.

Tesco

5.

In its reply to our provisional findings, Morrisons stated that the instruments used by
us are not valid. In particular, because gross margin increases with the market size, it
contended that we cannot use the size of the population as an instrumental variable.
The implications of this critique, if correct, would be that the result of our regressions
may be capturing the fact that measured margins will be higher in larger local
markets due to the spreading of fixed costs over greater sales volumes.

First, we note that the instrumental variables we apply are based on the population
size around the competitor stores, and not the number of people living around the
centre store. This is described in Figure 1 of this technical appendix. We appreciate,
however, that the population count around the centre store and the population
around the competitor stores are highly correlated.

Second, and as described above (see paragraph 20 of this appendix), we compute
the available test statistics that help determine the validity of our instruments. To be
clear, the over-identifying restrictions test helps determine whether the instruments
are orthogonal to the error term. If this were not the case, the instruments would not
be valid, and the estimator risks being inconsistent. However, it is important to realize
that the over-identifying restriction test is a joint test. (See Davidson and McKinnon
1993, p336.) If we reject the null hypothesis, it is because either the instruments are
correlated with the error terms (not orthogonal), or that our model is mis-specified
and that some of the instruments have incorrectly been omitted from the regression.
Failing to reject the null hypothesis provides a sense of comfort that the instruments
are not invalid. Had we rejected the null, we would give more weight to Morrisons’
assertion that the instruments should be included in the regression, because popu-
lation size would explain the centre store’s profit margin. But this is not the case.

Tesco has made a considerable number of submissions in relation to this analysis,
which have raised a range of issues.

Fixed and variable costs at store I: Tesco’s staff model

6.

Tesco said that the margin that we computed contains elements of fixed costs. In
particular, Tesco has submitted that portions of staff costs are fixed, and that
because we include staff cost in the computation of profit margin, parts of our
measure of variable costs is fixed. On this view, our store profit margin therefore
includes some fixed costs elements. This leads Tesco to argue that our econometric
results only show a ‘volume effect’. That is, entry of new grocery stores does not
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affect the retail offer of the incumbent store, but only results in some customers
switching away (‘business stealing’ effect) from the incumbent. Consequently, gross
profit margin is lower, as fixed costs are spread over a smaller sales base.

To make this point, Tesco outlined how it measures thousands of different tasks
carried out in stores and understands the drivers of the time taken to perform these
tasks. The time taken to complete some tasks changes with the level of sales.
However, the time taken to complete other tasks does not vary with sales—either
because it does not vary, or because it varies in response to other drivers such as
the number of lines stocked. The results of this analysis are used by Tesco in setting
its budgets for stores. Overall, Tesco said that this detailed analysis suggested that
around [¢<] per cent of staff costs in store were fixed with respect to sales.

The notion of fixed and variable cost depends on the relevant period of the analysis.
In the long run, by definition, all costs are variable. The relevant question is the
extent to which staff costs are variable within a 12-month period. It is not whether
some tasks are considered as fixed because they do not vary with sales in a given
day or in a given week. [¢<] These tasks need not be done or performed every day or
every week and the amount of time dedicated to them could easily be changed. As a
result, a store could save on staff costs by minimizing the number of hours allocated
to these tasks.

Furthermore, the staff model indicates how staff hours would correspond to some
planned level of sales. It does not, on the other hand, say anything about how hourly
staff costs change with sales. If a store, for example uses incentive pay, or otherwise
varies its unit costs with sales, this would not be shown by the staff model. We con-
clude that the notion of fixed and variable adopted in Tesco’s business model need
not correspond to the economic notion of fixed and variable costs and therefore we
do not accept the proposition that store staff costs are [<] per cent fixed in a one-
year period.

Fixed and variable costs at Tesco stores Il: reference to the CC 2000
investigation

10.

11.

12.

To further support its view, Tesco referred to the 2000 investigation, in which the CC
examined the extent to which elements of store costs (staff costs and other store
costs) were fixed or variable. This work was set out in Appendix 10.2 of the
Supermarkets report. The CC analysed the relationship between costs, sales density,
and sales area, for each individual store. It found that for each of Asda, Morrisons,
Sainsbury’s and Tesco, there were fixed costs in staffing, so that staff costs moved
less than one-for-one with changes in sales. The CC also found that for Asda,
Morrisons, Sainsbury’s, Safeway and Tesco, there were fixed costs in other store-
operating costs.

Tesco presented evidence for its own stores which carried out exactly the same
analysis as the CC had used in the 2000 investigation, and updated this analysis
using current data. Tesco found that the conclusions of the 2000 investigation con-
tinued to hold—that there were significant and substantial fixed costs for both staff
costs and other non-staff store costs.

In 2000, the CC was careful in interpreting the results of its analysis. First, it made it
clear that the presence of petrol sales exaggerated the benefits of scale economies.
An increase in petrol revenue (per sq metre) needs fewer extra staff than an equiva-
lent increase in grocery sales. Second, the CC noted that for some of the models, the
distribution of the residual values appeared to deviate from normality, indicating that
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13.

the coefficient estimates may be biased. The CC noted that some care therefore
needed be taken when interpreting the results.

The warnings presented by the CC may stem from the fact that the empirical model
appeared to suffer from potential endogeneity problems, in that store sales density,
which depends on store sales revenue, might be simultaneously determined with
labour costs. This is a well-known issue with the econometric estimation of cost
functions.

Regressions analysis showing no deterioration in the retail offer

14.

15.

16.

Tesco presented evidence for its own stores, which it contended showed that the
deterioration of the local retail offer cannot be the result of a deterioration in staff
levels and non-staff store cost. We report our views of Tesco’'s PQRS analysis in
another appendix to this report (see Appendix 6.3). Tesco further submitted that the
our results in the provisional findings showed that staff levels across the industry as a
whole are higher, other things being equal, in stores with higher margins—the
reverse effect of what we predict. In addition, Tesco used our data and analysis to
determine whether non-staff store costs exhibited any deterioration in areas of high
concentration for Tesco, and found that they did not.

We discuss our response to each of these points in turn. First, the regression results
presented in Appendix 4.6 of the provisional findings showed a statistically significant
relationship between store margin and local concentration measure while controlling
for the number of staff per sq metre of net sales area. The economic model under-
lying the margin equation suggested that the regression was a reduced-form,
whereby exogenous variables are included to control for the effect of cost and
demand factors on store profit margin. As with any reduced-form model, the interpre-
tation of the coefficient estimates for these variables is not clear. The fact that the
coefficient estimate for staff level is positive might be an indication that more staff per
sq metre has a positive impact on local demand, which in turn has a positive impact
on store margin. Therefore, the model does not show how staff level varies with local
concentration.

Second, Tesco said that its evidence showed that non-staff costs decrease as local
concentration measures increase. The econometric model presented by Tesco uses
the econometric model that we used for this analysis of the relationship between
store-level profit margin and local concentration. It is important to note that our
econometric model was derived to explain store margin, not total non-staff costs. As
a result, the appropriate economic model to predict variation in non-staff store costs
might be quite different from a store margin model. More significantly, our analysis
used store profit margin as a proxy for the Lerner index. As a result, we were more
concerned about a unit measure of cost (average variable cost) than a total measure
of cost. Consequently, we concluded that the results presented by Tesco did not
undermine the robustness of our results.

Regressions analysis showing a volume effect

17.

Tesco conducted two separate analyses to examine whether the margin-
concentration relationship we found was the result of higher sales (the volume effect)
or local concentration. Tesco said that these analyses showed that changes in
margins were entirely due to a volume effect and were not due to any competitive
response to levels of, or changes in, local concentration.
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18.

19.

20.

Tesco presented an empirical analysis which it said controlled explicitly for the
possibility of a volume effect and that, once it had done so, there was no local
concentration effect. The empirical test suggested by Tesco involved assessing
whether the presence of another Tesco store in a local geographic market had an
impact on Tesco’s margin. Tesco contended that if there was a volume effect, then
there would be a negative effect on Tesco’s store margin from the presence of
another Tesco store. (The presence of an additional Tesco store would affect busi-
ness volumes at the first store, but should not have a competitive effect on the
margin of that store because of the common ownership by Tesco of the two stores.)

In our working paper on quantitative analysis published in August 2007, we
presented our own analysis of the implementation of the test suggested by Tesco.
Using Tesco margin data and margin data for the four largest grocery retailers, we
found no evidence in the data supporting the presence of a volume effect under
Tesco’s own-fascia test. This result was consistent with the econometric analysis
undertaken by Tesco and submitted to us.

The second analysis presented by Prof Hausman endeavoured to show the exist-
ence of a biased coefficient by splitting the store sample into high and low population
area. A more detailed account of measurement error and its consequences on the
bias and consistency of the estimator, and our conclusions in relation to this issue, is
set out in paragraphs 54 to 81.

Excluding staff costs from the profit margin

21.

22.

Tesco presented evidence to show that there was no relationship between
commercial gross margin and the level of concentration.

Although we do not consider that it is appropriate to exclude staff costs from the profit
margin, we have conducted some checking to examine whether our analysis
depends entirely on the inclusion of staff costs. In contrast to Tesco’s submissions,
these regression results showed a statistically significant relationship between store
profit and local market concentration, even when staff costs were excluded. How-
ever, we have not reported these results because the Hansen-J statistics provided
some indication that this particular model was either mis-specified or the instruments
were not appropriate. The exclusion of staff costs from the margin measure might
require a different model specification from one which includes staff costs.

Excluding staff costs is not enough, as there are other fixed-cost elements

23.

24.

Tesco argued that, by subtracting non-staff store costs from revenue, our proxy
margin measure still contained elements of fixed costs, such as the costs of
photocopier rental or cash in transit. As such, Tesco argued that its submissions in
relation to a margin measure including staff costs continued to apply, and that the
volume effect was still present.

We concluded that removing staff costs from a calculation of profit margin was not
appropriate, and that photocopier rental or cash in transit would not contain important
fixed-cost elements over a 12-month period.31 However, even if we had introduced
some fixed-cost elements in the computation of store variable profit margin, the
nature of our cross-section dataset means that it is not clear that our regression
estimates would capture any volume effect in any case. We explore this issue in
more detail in paragraphs 73 to 77.

*In any case, we have no reason to conclude that these costs represent a large proportion of a store’s variable costs.
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The inclusion of VAT in Tesco data

25.

26.

Tesco submitted that we had used incorrect margin data for its stores in the analysis
in provisional findings, on the basis that Tesco’s data was out-of-date and the Tesco
revenue information that we used for computation of our measure of margin included
VAT while the direct costs did not. It contended that when correct data was used for
Tesco’s larger grocery stores, the margin-concentration analysis did not show a
statistically significant relationship between store profit margins and local concen-
tration.

We corrected the data, and used the data provided by Tesco on VAT to compute a
margin measure which was independent of VAT. However, our results were not
materially affected. All results reported in this appendix have used Tesco data
excluding VAT.

The CC'’s results are not robust to Tesco-only data

27.

28.

29.

Tesco submitted that even if the original incorrect margin data was employed,
analysis for Tesco stores alone showed no significant relationship between net sales
area share and margin.

First, and importantly, we designed an empirical model to estimate the effect of local
market structure on store profit margin for the four largest grocery retailers, because,
in accordance with the aims of a market investigation, we sought to determine how
local market concentration impacted grocery store profit margin in general, and not
specifically Tesco’s store profit margin. Had we considered this latter issue, we might
have altered the model specification accordingly.

In order to examine Tesco’s submissions, we performed the analysis using Tesco-
only data. When this is done, many of the model’'s specifications are no longer
statistically significant, although this is to be expected, given that the modified analy-
sis involves dropping so many observations. Nevertheless, we still found a statistic-
ally significant relationship with this model using the quadratic specification.

Our non-linear specification is too restrictive

30.

31.

32.

Tesco and Prof Hausman observed that, as with any quadratic specification, the
approach we used predicts that the relationship between the number of fascias and
margin must change direction at a certain point. Past a certain number of fascias,
any further increase in fascia is predicted to increase the centre’s store profit margin.
Tesco said this was counter-intuitive, and cast doubt on our results.

We find it intuitive and in line with the relevant economic literature to consider that the
effect of entry of a single fascia is larger when there are fewer existing competitor
fascias in the market than when there are many.* To capture this relationship, we
used a quadratic specification in the number of competitor fascias, which is only a
local approximation of the true relationship between profits and the number of local
fascias.

This quadratic specification necessarily imposes some structure on the relationship
between local market structure and store profit margins. However, this is a more
flexible specification than a simple linear function. The linear model itself also reveals
the existence of a relationship between store profit margin and local market structure,

*See Bresnahan and Reiss [1991], Mazzeo [2002].
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33.

but it assumes that each additional fascia has the same impact on the centre store’s
margin, regardless of the existing number of competitor fascias. The cost of using the
quadratic specification generates this slightly counter-intuitive result in the ‘tail end’
when many competitor fascias are already present (see Figure 6). Due to the lack of
instrumental variables, we were not, however, in a position to rely on a more flexible
model (see paragraph 39).

We have estimated models with different specifications; in particular, using share of
competitor net sales area. As shown in Figure 6, these results can also have a non-
linear interpretation in the number of competitor fascias. It should be noted that in this
specification, the counter-intuitive results are no longer present.

Tesco’s proposed approach to non-linear effects

34.

35.

36.

37.

Tesco and Prof Hausman argued that a quadratic specification could not distinguish
between a situation in which there was genuinely a declining margin effect as extra
fascias were added and a situation in which the only effect was for monopoly stores
and there was no further effect. Tesco and Prof Hausman argued that both our linear
and non-linear (quadratic) specifications would in this case predict effects for second,
third and subsequent stores even where these effects did not exist.

Tesco proposed an alternative approach, which it said could be used to identify
whether there was an individual effect from each of monopoly, duopoly and further
stores. This approach looked first at monopoly stores versus all other stores. Then,
having removed monopoly stores from the sample, it looked at whether there was an
effect for duopoly stores versus all other stores; and so on. Tesco found that on the
corrected data for its own stores, there was no effect. Even on the incorrect data for
its own stores, it only found an effect for monopoly stores, so that the addition of
further stores after the second fascia had no further effect.

Ideally, we would have used an even more flexible approach than the linear and
quadratic specification that imposes some structure on the relationship between local
market structure and store profit margin. A flexible approach would consist of includ-
ing dummy variables for the case of monopoly, duopoly, triopoly, quadropoly and so
on. Unfortunately, this was not possible, as there were no instruments that were
correlated with monopoly and not with duopoly. It was therefore impossible to obtain
useful estimates of the effect of an additional competitor fascia under every market
structure.

Tesco proposed a flexible approach of the same vein, except that to handle the lack
of instrumental variables, its analysis discarded part of the dataset at each step. The
problem with this approach is that as the sample size decreases, the efficiency of the
estimator is negatively affected—this can be seen from Tesco’s results. Using its own
dataset, Tesco found a statistically significant monopoly effect. However, once it
removed the monopoly stores [¢<], it no longer found a statistically significant effect.
Tesco then repeated the exercise discarding observations from monopoly and
duopoly stores [6<] and also found no statistically significant effects.

Our inferences are incorrect

38.

Tesco disagreed with our conclusion that changes in store profit margins as a result
of the local presence or entry of competitors demonstrated a competitive response.
Tesco said that our evidence was consistent with a ‘volume effect’ on store perform-
ance, which did not imply any rivalry taking place at the local level.
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39.

For the reasons explained elsewhere in this appendix, we did not find that our results
were due to a volume effect. Further as the retailers included in our analysis have
standardized a large part of their retail offers, including uniform prices, we did not
expect to find a strong relationship between local market structure and variation in
variable profit margin across stores. However, the fact that retailers have adopted a
uniform pricing policy does not remove the impact of local market structure on the
retail offer. As we set out in Section 6, we expect that local competition will have in
aggregate an impact on the part of the retail offer that is standardized (ie a national
effect). As a result, had this empirical analysis not found any association between
local market structure and variation of profit margin across stores, we would still have
concluded that the extent of local competition has an effect on the uniform retail offer.

Conclusion

40.

41.

The main critique of this empirical analysis is that the store profit margin includes
some elements of fixed costs, and that, as a result, our coefficient estimates are
biased and inconsistent. On this view, the coefficient estimate of local market struc-
ture overstates the effect of market concentration and in fact it only captures a
‘volume effect’; that is, entry of new grocery stores does not affect the retail offer of
the incumbent store, but only results in some customers switching away (‘business
stealing’ effect) from the incumbent. Consequently, gross profit margin is lower as
fixed costs are spread over a smaller sales base.

Although we use accounting data to proxy the Lerner index, our view is that this
measure does not include elements of fixed costs. Moreover, even if a portion of staff
costs was fixed during a 12-month period, we find that this would not bias our
coefficient estimates. We therefore conclude that the results of this empirical analysis
are robust: local market concentration has a small but significant (statistically and
economically) impact on store variable profit margin.
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