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1 Introduction

Retailing productivity has become an area of acute UK policy interest in recent years, for at
least two reasons. First, much productivity analysis is of manufacturing and it is therefore of
interest to study productivity in the service sector. Second, in Basu et a’s (2003) study of the
US TFP acceleration in the late 1990s versus the UK deceleration, they find that retail trade
and hotels and catering “account” for about three-quarters of the U.S. acceleration (Domar
weighted industry TFP growth) and one-third of the U.K. deceleration. Retailing therefore
looks to be a potentially crucial sector.
Our purpose in studying retailing at the micro level is threefold. First, we are not aware of
any UK micro level studies of the entire sector before.! Second, Foster, Haltiwanger, and
Krizan (2002) find that productivity growth in US retailing is due to the entry and exit of new
stores, rather than productivity growth in incumbent stores. This has generated a good deal
of policy interest since it has been conjectured that restrictive UK planning and/or land use
regulations might hold UK productivity back in this crucial sector. One test of thisis to see
how much productivity growth in UK retailing arises from entry and exit and this can only be
done using the micro data. Third, and related, there is some evidence of increasing returns to
scale in retailing (Competition Commission, 2002) and thus possible restrictions on entry and
exit might be crucial.

The paper proceeds as follows. In section 2 we document the data sources, then
describe, in section 3, entry and exit. Section 4 looks at productivity levels and growth
Section 5 concludes.

2 Theretailing data

2.1 Timeperiod and industries.

The data in this paper comes from the Annual Respondents Database (ARD). This is a
comprehensive business database that is based on the Annua Business Inquiry (ABI)
performed by the Office for National Statistics (ONS). Regarding time period, the data
available to usis annual from 1997. As we shall see however the 1997 data is not accurate
and therefore in practice our analysis startsin 1998. At time of writing the 2002 data was the
final period available.?

1 With the exception of Haskel and Kwanja (2001), an early version of this paper. The main difference between this paper

and the previous one is that this one uses and extra year of data, and computes numbers using a different employment

measure. The latter turns out to make a substantial difference since the earlier employment measure was available only for a
subset of firms causing many firmsto be dropped. This affects the productivity decompositions, see below.

2 We particularly thank Felix Ritchie for helping in the timely provision of the 2002 data.



As for industries, the ARD database covers almost al firms with Standard Industrial
Classification (SIC) codes from 2010 to 93050. The retailing sector is covered by SIC92
codes from 52111 to 52740 i.e. all codes beginning with 52. Retailing is then split into 7
broad categories, as listed in Table 1.

2.2 Unitsof analysis

A crucia issue in what follows will be whether the analysis is by store, chain of stores, or
chain of chain of stores. This section sets out in some detail what data are available to us.®
To summarise,

(& Employment, entry and exit data are available by store, but

(b) Productivity data are available by chain of stores.

2.2.1 Business structure: enterprises, enterprise groups and local units

The fundamental business data set in the UK is the Interdepartmental Business Register (the
IDBR). This business register is compiled using a combination of tax records on VAT and
PAYE, information lodged at Companies House, Dun and Bradstreet data and data from
other surveys. The IDBR has been operating since 1994 (before the IDBR register
information was rather uncoordinated across different government departments). The IDBR
tries to capture the structure of ownership and control of firms and plants or business sites
that make up the UK economy using 3 aggregation categories. loca units, enterprises and
enterprise groups. Their meaning is best illustrated by means of an example set out in Figure
1.

Consider the left hand panel. Suppose that Brown is a single business, operating in a
single location, producing goods for a single industry. Now consider the right side of the
panel. Smith and Jones Holdings are a holding company, registered in London. In turn, they
own two businesses, Smith and Jones, who are involved in separate industrial activities.
Smith has four shops (or more generally plants/business sites i.e. a particular geographic
location where trade occurs), Smith North, Smith South, Smith East and Smith West. Jones
has a shop, Jones North and an R&D lab, Jones R&D.

Brown, being responsible for a single business activity, is an “enterprise”. Smith and
Jones Holdings, owing businesses with distinct business activities, is caled an “enterprise
group”®. Smith and Jones are two enterprises,

What of the shops? All business sites, a business entity at a single mailing address, are called
“local units’. Consequently if Jones R&D is located at a different site than Jones North the
enterprise Jones would consist of two loca units. If Jones R&D was located at the same site

3|t follows closely Criscuolo, Haskel and Martin (2003).
4 A holding company responsible for a number of enterprise groupsis called an “apex enterprise”.



as Jones North the two would form one local unit for the IDBR®. (The diagram also refers to
reporting units, this will be explained below).

2.2.2 Maintaining information on business structure: enterprise groups, enterprises and
local units

The Annual Register Inquiry (ARI) is designed to maintain the business structure information
on the IDBR (Jones, 2000, p.51). It began operation in July 1999 and is sent to large
enterprises (over 100 employees) every year, to enterprises with 20-99 employees every four
years and to smaller enterprises on an ad hoc basis. The ARI currently covers around 68,000
enterprises, consisting of about 400,000 local units. It asks each enterprise for employment,
industry activity and the structure of the enterprise. For the Brown enterprise in our example
thisis straightforward. A multi-site enterprise such as Smith receives a form and is asked to
report on its overall activity and employment. It will also be sent 4 extra forms to report the
same for each local unit. 1f Smith has closed a local unit it must report this on the form. If a
local unit has opened it has to fill out extra forms, which are obtained from ONS by an
automated procedure. Returns from the ARI update the IDBR in the summer of each year.

2.2.3 Maintaining information on employment, turnover and other data

As well as the structure of business information, the IDBR holds other data, such as address
and SIC code. However, since the IDBR is based mostly on tax data (plus old records from
previous inquiries), it also sometimes contains other data. Output information on the IDBR
comes from VAT records if the origina source of business information was VAT data.
Employment information comes from PAYE data if that is the source of the origina
inclusion. Thus as long as the single-local unit enterprise Brown is large enough to pay VAT
((the threshold was £52,000 in 2000/01) it would have turnover information at the enterprise
and local unit level. On the other hand, if Brown does not operate a PAYE scheme, it will
have no employment information. However, employment data is required to construct
sampling frames and hence is interpolated from turnover data. For the multi-local unit
enterprise Smith, no turnover information will be available for Smith’s local units, since most
multi-local unit enterprises do not pay VAT at the local unit level. If the PAYE scheme is
operated at the local unit level, it would have independent employment data.

There are two other ways in which employment and output data are gathered. The first is if
the business is included ARI (although note that the and the second if it is included in the
Annua Business Inquiry (ABI), see below.

5 The two could nevertheless be separate local units depending on the survey. If for example an R&D survey which collects
data just for the R& D part of the business was undertaken, this would identify them as distinct. Thus some care has to be
taken in matching business using different surveys.



2.3 The ABI and the ARD.

Whilst the IDBR holds much useful information, more data is required on outputs and other
inputs, in order to calculate GDP. Thus the ONS conducts a business survey, based on the
IDBR. Thisisthe Annua Business Inquiry (ABI) and the ARD consists of the panel micro-
level information obtained from successive cross-sections of the ABI. The ABI covers
production, construction and some service sectors, but not public services, defence and
agriculture.®

The questions asked on the ABI for retailing vary somewhat. They are required to provide
details on turnover (total and broken down in retail and non-retail components, and by
commodity sold), expenditures (employment costs, total materials and taxes), items defined
as work in progress, capital expenditures (separately for acquisitions and disposals). They
also have to answer sections related to import or export of services and on the use of E-
Commerce and employment, with further data on part-timers. However, the survey form can
be sent in along or in a short format. The main difference between the two types of formats is
that in long format firms are required to provide a finer detail of the broad sections defined
above. For instance, in the long format firms break down their disposals and acquisitions
information about 20 different items, whereas in the short format they only report the
aggregate values. Also, in the long format, firms answer on questions such as the total
number of sites and the amount of squared metres they consist of.

2.3.1 Reporting units, selected and non-selected data

The ABI is covered by the Statistics of Trade Act, 1947, and therefore the firms are obliged
by law to provide data if they get a form.” To reduce compliance costs however, the ABI is

5 The ABI replaces Annual Employment Survey, Annual Census of Production and Construction (ACOP/ACOC), and the
six following Annual Inquiries: wholesale, retail, motor trades, catering, property, service trades. In Catering and Allied
Trades, between 1960 and 1979 there was a benchmark inquiry into catering roughly every four years or so, but from 1979
the inquiry became annual. There has been a property inquiry since the mid 1950s but until 1994 data was only collected on
capital expenditure. From 1995, the range of data was extended to bring the inquiry in line with the other DS inquiries.
Wholesaling and Dealing - The first major inquiry into wholesaling and dealing was carried out in respect of 1950, as part of
the Census of Distribution. Subsequently, periodic large-scale detailed inquiries were conducted in respect of 1959, 1965,
1974 and 1990, but simpler annual inquiries were conducted for most intervening years and for all years since 1991. The
first major inquiry into motor trades was carried out in 1950 as part of the Census of Distribution. Subsequently, periodic
large-scale inquiries were conducted in respect of 1962, 1967 and 1972 athough simple annual inquiries were carried out in
most intervening years. By 1977 the annual inquiry was collecting detailed information on turnover and purchases.
Regarding retailing, from 1950 periodic Censuses of Distribution were conducted, the last of which was in 1971. Full-scale
inquiries covering every retail business and every retail outlet were taken for 1950, 1961 and 1971, with large-scale inquiries
for 1957 and 1966. The first annua retailing inquiry was conducted in respect of 1976 with a sample of 30,000 units.
Throughout the late 1970s and '80s the inquiry varied from year to year in terms of both sample size and the amount of
information collected. From 1991-1997 the sample remained reasonably constant at around 12,000 (source for al this
information: (http://www.statistics.gov.uk/StatBase/Source.asp?vink=1481& More=Y).

" Companies who have to fill out aform can refer to http://www.statistics.qov.uk/about/business_surveys/abi/default.asp for
help and information.




not a Census of al local units. This is in two regards. aggregation and partia sampling.
Regarding aggregation, enterprises normally report on al their local units jointly. There are
two major exceptions. Firgt, if the enterprise has local units in both Britain and Northern
Ireland, there is a legal requirement for the ONS to keep data for these two areas separately
and therefore enterprises are required to report data separately in this case. Second, there is
separate reporting on LUs if a business explicitly requests such a split. So for example,
Smith may decide to report on North and South combined and East and West separately.
Thus returned datais at what is called the “reporting unit” (RU) level. The structure of RUs
is shown for our example at the bottom of Figure 1. Brown forms one RU (A) only whereas
Smith has two RUs (comprising of Smith North and Smith South; and Smith East and Smith
West). Jones has one RU, comprising Jones North and Jones R&D.® Thus these RUs are the
fundamental unit for reported data on the ARD.

It is worth noting at this point that the RU and LU distinction is crucia for our analysis. For
example entry and exit at the LU level might look very different to that at the RU level.
Regional issues are also important here: looking at RU data when an RU reports on a number
of LUs where the LUs are based in different regions may give a very different picture to
looking at LUs.

Regarding sampling, to reduce costs, only reporting units above a certain employment
threshold (currently 250°) are all sent an ABI form every year. Smaller reporting units are
sampled by size-region-industry bands.’® In the ARD, all data returned from reporting units
is held on what is called the “selected” file. Other data is held on the “non-selected file”.
Since the non-selected RUs are not sent a form, the non-selected data is of course the IDBR
data

In what follows we start by showing the number of and relation between LUs and RUs. We
then ask what the data can be sensibly used for in analysis of size, entry/exit and productivity.

2.4 Evidence on RUs, LUsin retailing.

Let us now look at the numbers of LUs, RUSs, etc. Table 2 sets out some of the relevant data
First, looking down column 1, top panel, there were 204,091 RUs in al retailing in 2001 and
292,115 LUs. Recall that RUs can report on one or more LUs, so the higher number of LUs
is to be expected. Many of these RUs and LUs, by number, are in “other retall”, “food,
beverages, tobacco” and “non-specialised”. The remainder of the top panel shows data on the

8 On other surveys the RU structure might be slightly different, for example on the R& D survey Jones might report on Jones
R& D only which would beits RU for that survey. This matters when matching surveys.

% The threshold was lower in the past. See Barnes and Martin (2002) for more details.

0 The employment size bands are 1-9, 10-19, 20-49, 50-99, 100-249, the regions are England and Wales combined, Scotland
and Northern Ireland. Within England and Wales industries are stratified at 4 digit level, NI is at two digit level and
Scotland is at a hybrid 2/3/4 digit level (oversampling in Scotland and NI is by arrangement with local executives). See
Partington (2001).



numbers of LUsthat RUs report on. Column 3 shows that 11,527 RUSs report on more than
one LU. Thus, as column 4 shows, 192, 564 RUSs, the bulk of the LUs, just report on one LU.
The remaining columns sum up to 11,527 in column 3. So for example, the final column
shows that only 160 RUs report on more than 100 LUs. In sum, approximately two-thirds of
retailing outlets were accounted for by stand-alone businesses (192,564/292,115). Looking at
the individual sectors, the distribution of unitsis the samein all seven.

These data are just numbers of RUs and LUs. The lower panel shows the average
employment that these units account for. Here the picture, not surprisingly, is rather
different. Columns 1 and 2 of the lower panel show mean employment in RU and LU
(headcount, not FTE) is 13 and 9 in al retailing respectively. In the single LU RUs, it is
3.66. But looking at the last column, the RU who reports on more than 100 LUs has average
employment per RU of ailmost 9,000. This figure, particularly, large in non-specialised, hints
are concentration of employment, as we shall see later.

Table 2 suggests there are many LUs and RUs by number and considerable concentration of
employment.

Table 3 gives some more details. Consider the top left panel, which shows data for all
industries. The first number, 192, 564 is the same as in Table 2, column 4, top cell, namely
the number of RUs who are stand-alone (i.e. responsible for only one LU). As the second
column shows, this group accounts for 94.4% of the total number of RUs. Reading further
across the table, total employment in these LUs is however 704, 769, which accounts for
26.5% of all employment. By contrast, looking at the bottom row of the top left panel, those
reporting on more than 100 local units (160 RUSs, 0.1% of total RUSs), account for 54% of
employment in all retailing. For non-specialised stores (including supermarkets), 75% of
employment is accounted for by just 36 RUs, who are below 1% of the total number of RUSs.
Likewise in pharmaceuticals and other, the largest group accounts for under 2% of RUs by
number., but 40% and 43% of total employment. By contrast second-hand stores are
concentrated by both number and size in small groups., and o is, to a lesser extend, food,
beverages and tobacco.*

The concentration of employment is shown in Table 4 which shows the percentage of the
sector’s employment in the top 5 and 10 RUsand LUs. Looking at the RU data, in non-
specialised and not-in-stores, just ten stores account for over half of total employment.
Looking at the LU data, the numbers are much less, since that is data by shop. This turns out
to be an issue in the computation of productivity decompositions, see below.

1 One issue for usis whether significant RUs change industry over time e.g. from many retailers are wholesalers as well and
could be classified in different industries over time. To check this, we looked at the 6 largest supermarkets in the data set
and found that they were consistently classified to one industry (SIC 52119). Evidently then, we do not have this problem in
the data set for these companies.



Finally, the above data has shown the relation between RUs and LUs. Table 5 shows the
relation between RUs and Enterprise groups. Most enterprise groups consist of one RU i.e.
the mean number of RUs that each Enterprise group consists of is 1.01 in all sectors.

Thus far we have looked at employment by sector. What of regions? Table 6 shows mean
employment by region. Consider first the average employment per RU in column 1. Thisis
20 in the Southeast, larger than elsewhere. The issue here of course isthat RUs might report
on anumber of LUs and so if the RU is the head office, located in London, for example, this
might be a misleading number for the average size of the actual store. Thus column 2 shows
average size by LU. Here London is again the largest, but proportionately much less large
than when measured by LU. To see whether these are significantly different, Table 7 shows
the results of two analysis of variance exercises with employment, measured by LU and RU
conditioned on year, region, industry and region*industry. In all cases LU and RU
employment varies significantly across industries and regions and their interaction.

2.5 Section summary

We find

(& In 2001 there were 292,115 stores in UK retailing and 204,091 firms/chains. But just 160
chains accounted for 54% of total employment

(b) Average store sizes are significantly different across regions and varies between 12
employees in the South East and 4 in Wales.



3 Entry and exit
This section looks at exit and entry defined as

TYPE DEFINITION

Entrant Present int and not present int —1

Exitor Present int and not presentint + 1

1-year Present int and not presentineithert—1ort+1

Stayer Neither of the above three

We look separately at RUs and LUs to provide as full as information as possible. Using these
definitions, the basic data for the whole retailing sector covering the period 1998-2001 is set
out in Table 8. The total numbers of RUs and LUs are as shown in the total column, and the
numbers in the left-hand four columns add up to this number. As it shows, the bulk of the
RUs and LUs are stayers with entry and exit rates (i.e. entry and exit numbers as shares of the
total number of LUs that year) of around 10-20% depending a bit on RU or LU status. Note
the apparently high entry rate in 1998 by LU and RU, which likely reflects underlying
problems with the business register in 1997.

Table 9 and Table 10 show data on entry and exit rates by industry and region. By industry,
entry and exit rates for LUs (lower panel of Table 9) look quite similar, with 14% in “Not in
Stores’ and 6.79% in “Food, beverages and tobacco” being the maximum and minimum
entry rates and 16.09 and 10.99 being likewise the maximum and minimum exit rates.
Regional differencesin entry and exit rates by LUs (lower panel of Table 10) are quite small
with maxima and minima of 10.84 and 8.20 and 13.58 and 11.20 respectively.

Since it has been argued that restrictive zoning policy has affected UK productivity it
is of interest to see if these numbers are significantly different across regions, assuming that
zoning policy differs across regions. Thus we looked at a similar analysis of variance by
anaysing regional entry and exit, measured by LU by region, industry and region times
industry, see Table 11. We conclude from this table that industry — rather than regional -
differences explain more of the variation in the data.

We now consider whether there are differences in employment. Table 12 shows data on
mean employment (measured by LU) by entry, exit, stayer and one-year status for regions
and industries for 2001 (these data are quite stable over time). Looking at industry first,
employment of stayers is larger in “non-specialised”’, at about 20 and smallest in second-
hand, at 2.66. Entrants and exitors tend to be similar sized except in non-specialised where
entrants are rather larger then exitors and stayers. The one-year LUs are sometimes quite



large.*? Turning to the regional figures, the sizes of are rather similar across regions with the
exception of the South-East where all types — except exitors -seem to be larger.

3.1 Section summary

We find:

(8 Entry/exit/stayers are stable fractions of all stores being about 19%, 8% and 69% (the rest
are stores who survive one year).

(b) Entry and exit rates are highest in “Not in Stores” and “Food, tobacco and beverages’
respectively and in the South East (and Scotland) and North West respectively.

(c) By employment, entrants and stayers are largest in the South East.

4 Productivity

4.1 \What productivity data is available?

As discussed above, data is at essentially two levels, RU and LU. RU data is returned data
i.e. it relies on data actually reported by firms. LU datais a mix of data that is from the ARI,
and so isreported by firms, and from other sources e.g. taxes, which is inferred. Now, given
that the LUs correspond to stores, this would seem to be the most desirable for a number of
cases, especiadly since anumber of retailers consist of many stores. Thus can we use the LU
data? For single unit RUs we can use the RU datawhich isthe LU data. Thus the question is
whether we can use the LU data that does not correspond to single unit RUs. That data is
from the IDBR data, which is either from the IDBR administrative sources i.e. the VAT or
PAYE, or other data that brought the business onto the register in the first place, or the ARI.
The following points regarding these data are worth noting.

First, since some of the input data is interpolated from sales data and vice versa, one
cannot do productivity studies. Second, there is a specific problem with employment data on
the IDBR. According to ONS (2001), when a business first arrives on the register, its
employment, if present, is frozen at its first reported point until updated. Turnover is updated
however. Thus productivity for these businesses is unreliable unless their employment is
updated. Updating is done from the results of the ARI, or before the ARI was introduced, if
the firm was in one of the Annual Employment Surveys (AES). We can get some impression
of the problem by considering Table 13. The table shows when the employment data of
enterprises in the IDBR in year 2000 were last updated. The first 4 columns of Table 4 refer
to different size bands. The final column shows that 8.5% of total employment had not been

12 One concern here is that LUs who change industry, perhaps due to misreporting, might show up as entrants and exitors.
To prevent this from distorting the numbers, for LUs who changed industry only once, we assigned LUs to their modal
industry throughout the period.

10



updated since 1993. 1993 is the year when there was last a Census of Employment. Looking
a columns 1 and 2 we see that the updating problem is concentrated in the smallest
enterprises. 28.7% of employment in enterprises of size 0-9 and 40.2% of employment in
enterprises of size 10-19 had not been updated since 1993. Indeed row 11 of Table 4 aso
reports that 56.9 and 21.8 of enterprises of size 0-9 and 10-19 have never been sent an ARI
form or included in the AES. By contrast, larger enterprises are updated more frequently.
An additional problem is that the ONS (2001) also state that even larger enterprises in the
ARI or AES, may not have fully reported on their local units (see also Partington, 2001)*3.
This suggests that the employment and therefore productivity data on these smaller
enterprises, who are overwhelmingly in the non-selected sample, is likely very unreliable.

In what follows therefore, we use productivity data at the reporting unit level, from the
selected file.

4.2 Data available on outputs and inputs

As described above, the only reliable input and output data is that available for RUs and
Table 14 sets out some of the basic data available for all retailing sectors. Each observation in
the data represents one RU. The top rows show data on sales, gross value added and gross
output. Following the ONS, gross value added at factor cost is calculated as follows:

Gross value added at factor cost =Turnover (exc. VAT) + ? Total stocks (dstocks)
+ Work of Capital Nature by Own Staff (capaq) + Insurance Claims Received (ins)
- Purchases (purch)

Gross output, on the other hand, is:

Gross output= Turnover (exc. VAT)+ ? Work in Progress+ ? Stocks Bought for Resale
+ Work of Capital Nature by Own Staff.

The main difference between the two being the purchases figure, which is deducted in the
calculation of gross value added. The rest of the table above shows some summary statistics
for each variable; not suprisingly, purchases being the largest element after sales.

One interesting point is that we have data on employment and the fraction of employees who
are part-time. We do not know however what proportion of the full week such workers work,
so we allocated them to 50% of the work week to calculate FTEs. Thus in what follows we
present productivity data by employment and by FTE employment.

13 partington (2001) states that the AES sent x LU forms to each multi-L U enterprise with x based on the expected number of
LUs according to administrative sources. Enterprises with less LUs disposed of excess forms, but since there was no
systematic method of obtaining more forms, RUs with more LUs than expected simply did not report on these “excess’ LUs.

11



4.3 Deflators

Published data on services produced by the ONS uses different deflators depending on the
nature of the data being presented. The most commonly used are GDP deflators, but others
include the Retail Price Index, and the Producer Price Index. For the retail sector, the ONS
produces a separate index called the Retail Sales Index, which collects retail sales figures on
amonthly basis. Thisis used to produce a disaggregated price index for the 4 digit SIC codes
within the retailing sector, and is therefore covering in detail the specific area we are looking
at. We believe this is the most appropriate index to use for our particular work, due to its
concern with only those firms with retail SIC codes, and due to how it is measured.

4.4 Productivity in retailing: Definitions.

What is the correct measure of productivity in retailing? A number of papers discuss this
issue. Triplett and Bosworth (2002) note that the BLS uses turnover per employee and the
BEA gross margin (sales less goods sold). We can also construct gross margins, but we then
have the problem of double deflation since there are no input deflators for retailing. Thus, for
example, the shift of sales from a high price department store to a low price discount store is
treated as a reduction in quality not a reduction in price. One method is therefore to try to
deflate margins directly by price indices that account for some of the variation in margins
such as floor area, stock keeping units, type of store (discount etc). Since we do not have
these data, for output we use gross output and value added. For employment we use
employment and FTE employment.. *

45 Weights

Since we use the selected file we deal not with the whole industry, but a sample. Thus we
need to develop weights to use where appropriate. To do this we use both the selected and
non-selected file, but with a robustness check as follows. We combined both files to make a
grand file of selected RUs and non-selected LUs. We then split the sample into six size
bands (0-9, 10-20, 21-50, 51-100, 101-250 and 250+). We then calculated weights as the
sum of selected and non-selected employment divided by selected employment in each
sizeband. So for example, if afirm fals into sizeband 50-99 and total selected employment
was 1,000 but total selected and non-selected employment was 2,000, the weight for that
sizeband would be 2. We checked to see that no weight was abnormally large.

4 In their US study, Foster, Haltiwanger and Krizan (2001) calculate productivity decompositions for US retailing using
Census data for 1987, 1992 and 1997. Productivity is sales per employee, with employees multiplied by BLS average
industry hours to adjust for hours, and sales deflated by four-digit deflators. They have data for establishments, which are
the equivalent of local units.



4.6 Productivity findings

Table 15 sets out data, by year, for all sectors data on productivity measured with output as
gross output and gross value added and employment as headcount and FTE, with the total

number of observations in listed too. A number of points are worth noting. First, the 1997
data appear to be dightly greater than the 1998 data, suggesting negative labour productivity
growth. This could be due to problems with the 1997 data. Second, there is interesting
variation by per person and per FTE. The levels are greater with FTEs in both cases, as
would be expected, but the growth rates are similar.

Third, it is of interest to check these data against officia data, noting that the ARD is a
research tool and may not match official data sources. The official data available to use is set
out in the lower part of the table, under the heading “published”.  The first row shows the
growth rate (of value added per person, 1998-2002) computed from the published ABI tables.

These tables are the aggregated numbers published by the ONS based on the disaggregated
ABI data we have used. These match our numbers very closely which is reassuring given the
uncertainties over weighting.

Whilst these ABI numbers are released, they are not the official productivity growth figures,

which are instead provided for more aggregated industries and to be congruent with the
National Accounts. The next two rows report these. They are first the official published
experimental data for labour productivity for the non-production industries, based on Daffin,

Reed and Vaze (2002). These data are not available for retailing aone, but for retailing,

distribution, hotels and catering. The numbers are much lower than ours, but this could

reflect low productivity growth in the other sectors. Findly, the fina row shows the
comparable numbers from the EU KLEMS project data which builds on the OECD STAN

project for the UK and, for comparison, the US. Again, our UK numbers are rather higher
than these.

4.7 Productivity levels by size

Table 16 looks at productivity levels by size of RU. The top panel shows all sectors with
productivity calculated by employment and by FTE, and the lower panel shows the non-
specialised industry. As the table shows, all productivity levels rise when one compares
headcounts and FTES. But it is interesting that the smaller firms productivity seems to rise
much more. Using employment for example, it would seem that the small firm'’s productivity
advantage in al sectors is 24%=(23.59/19.06-1), whereas using FTEs it is 42%
(=32.86/23.21-1). In supermarkets the larger firms have a productivity advantage over other
classes except for the very smallest firms, but it is less of an advantage when using FTEs.
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4.8 Productivity spreads

Table 17 contains data on productivity spreads. Foster et a (2002) quote a standard deviation
and interquartile range of 0.5 for hours-weighted log gross output per head in after taking
deviations from four-digit means. We use data on log gross output per FTE in after taking
deviations from three-digit means. As the table shows, we find a dightly higher standard
deviation and interquartile range than they do.

5 Thesourcesof productivity growth

What is the contribution of entry and exit to productivity growth in services? We employ the
decomposition of Foster, Haltiwanger, and Krizan (FHK, 1998). Start by writing
manufacturing-wide productivity in year t, P, as:

P = 2 )
t aiqltnt (1)

where q; is the share of establishment | (employment share) and p: is In(GVAi/n). Foster,
Hatiwanger and Krizan (1998) (FHK) suggest a decomposition to the change in

manufacturing-wide labour productivity or INnTFP between t-k and t, DP; as

DR :é e TD o +é i Sint(H,t—k - Ry +é < Dai Doy
+é.ﬁ Nqit(pit - R—k)- é.nqut-k(pi,t-k' Rk) FHK (2)

where S, N and X denotes the establishments that survive, enter and exit respectively between
t and t-k. We denote this the FHK decomposition. The first term in (2) shows the
contribution to productivity growth of growth within the surviving establishments, or the
“within” effect. The second term shows the contribution of changes in shares of the survivors
weighted by start period productivity relative to the average (often termed the “between”
effect). So, productivity grows if the shares of higher productivity establishments increase.
The third term is an additional covariance term that is positive when market share increases
(falls) for establishments with growing (falling) productivity. The fourth and fifth terms
show the contribution of entry and exit.'® They are positive when there is entry (exit) of
above- (below-) average productivity establishments.

To calculate this we proceed as follows. First, we performed the decomposition 1998-2002.
Second, recall that RUs can exit and enter from the selected file either if they truly have

15 With industry data one can decompose DP; into the within and between terms, but cannot of course account for net entry.
See Cameron et al (1998) for implementation of this on UK data.
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entered and exited or if they have moved to the non-selected file. Thus we use the selected
and non-selected data to identify true exitors and entrants. Third, we dropped al non-
selected firms, since we do not have productivity information for them, and all those firms
who falsely entered and exited the selected sample; we do not have productivity information
for them in at least one year and we do not want to ascribe a part of entry and exit to them.
Therefore, we therefore identify survivorship, entry and exit for a set of firms who are
selected and do not falsely enter and exit the selected file. Fourth, we calculate two sets of
weights: employment weights and also employment weights taking into account sampling.

Fifth, we perform these calculations by three-digit industry, i.e. the P in (2) is the
three-digit average industry productivity level and the q is the share of three-digit industry
employment. Sixth, all employment data are FTE employment. Seventh, the overall
numbers for all industries are constructed as a weighted sum of the numbers for the
individual industries, where, following Foster et a (2002) the weights are the share of gross
value added (since we use value added as our productivity measure in the decomposition) in
each industry averaged over the start and end period. Seventh, the data are deflated by prices
from the Retail Sales Inquiry values as above.

The results are shown in Table 18. This uses gross value added per FTE as the
productivity measure. The top pand uses all RUs and the lower drops some, see below.
Consider first the top panel. This shows, for each industry, the contribution of stayers and the
sum of entry and exitors. The left hand panel performs the decomposition without sampling
weights and the right with sampling weights. The italicised humbers on the right are the
(gross output) weights of each industry in overall gross output and the frequencies of each
type.

The top row is somewhat complicated so consider the second row, for “food,
beverages and tobacco” first. Overal productivity growth is 7% over the whole 4 years. The
contribution of stayers (49 RUs) and entry/exit (341 and 170 RUS) is over one, meaning that
each group contributed more than overall productivity growth. In this case entry and exit was
in fact a drag on productivity growth. Looking at the other industries, the effect of entry and
exit is beneficia in al cases except in “not in stores’.

Turning to the top row, i.e. the non-specialised sector, which as 104 stayers, 287 exitors and
203 entrants. Productivity growth is negative. In the raw data, the effect of entry and exit is
positive and that of stayers negative. Thus in the table we write the entry/exit term as being
positive, since the entry/exit process helped productivity growth and the stayer term as
negative since it hurt productivity growth. We do thisin al cases where productivity growth
is negative i.e. the term in the cell is the effect as a fraction of overall productivity growth but

16 The former are straightforward being employment for unit i divided by employment in al i units in the industry. The
latter is employment in plant i times the weight that plant has, divided b the sum of thus weighted employment in the
industry.
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the sign takes the sign of the contribution.” Thus in all cases for “non-speciaised” stayers
had a negative impact on productivity growth and entry/exit a positive effect. Note that some
of these numbers are very large because the underlying (4 year) productivity growth figures
are rather small.
The overall picture is that the entry/exit process contributes positively to productivity growth
accounting for 70% of overall productivity growth with no sampling weights and 82% with
sampling weights.
There are at least two robustness checks of these numbers that suggest themselves. First, as
the “ind weight” column indicates, much of retailing is in the “non-specialised” category. If
we recompute the overall figure leaving this category out (and reweighting accordingly) we
obtain an overall contribution of stayers of 40% and of entry/exit of 60%.
Second, as we have seen, when using LU data, each LU has a small share of total
employment. However, since sectors of retailing are so concentrated, the largest RUs
potentially have a very large g (think of a Wal-Mart store versus al of Wa-Mart). Thus
these calculations might be sensitive to whether or not one includes a large store, if, for
example, that large store exited, or had particularly poor productivity growth. In a sense
since the decompositions add up the overall productivity growth one is simply decomposing a
different summation of productivity growth, but nonetheless one might reasonably argue that
it is important to see if the overall conclusions on entry and exit are influenced. Thus the
bottom panel of Table 18 examines this by dropping the top two RUs, by weight size, in each
industry. As the panel shows the overall entry/exit contribution falls but is still more than
half the total.
How do these numbers compare with the US data, which shows almost 100% of productivity
growth between 1987-97 (and subperiods) to be due to entry and exit?'® The US data are for
individual stores, not firms as we have here. However, Table 3 of FHK also provides data on
the fraction of entry and exit due to expansion and closure of stores within existing firms.
This shows that 40% of al productivity growth is due to this source. Thus a US
decomposition using firms would show that 40% of productivity growth is due to within-firm
effects and 60% due to entry and exit. Thisis not that far away from what we find here.
Finally, we wish aso to look at the decompositions by region. However, there are
two problems with this. First, we have very few regiona observations to do this by industry
and were uncomfortable with analysing the contributions of a region consisting of many
industries relative to average productivity of the region. Second, as discussed extensively
above, regional entry and exit of RUs is not likely to be the relevant concept for seeing if
planning restrictions, which presumably impact on LUs, matter.

17 This does not affect the overall share numbers since they are calculated as a share-weighted stayer and entry/exit numbers
divided by share-weighted total productivity growth.

18 Our data is a shorter subperiod than the 5 years that FHK use, but the subperiods they use still show the same fraction of
productivity growth due to entry and exit in the longer period.
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5.1 Section summary

We find

(a) Productivity is best measured at the RU level

(b) Aggregate productivity growth is higher than that published

(c) The variation in labour productivity across retailers israther larger than in the US

(d) If anything, the contribution of entry and exit to productivity growth is somewhat larger
than in the US.

5.2 Haverestrictive zoning laws held UK productivity back?

On the basis of these numbers what can we say about the proposition that zoning laws have
hindered productivity growth in UK retailing? First, it depends what effect zoning has.
Suppose first that there are economies of scale in retailing and regulations stop firms from
entering at MES. Thus it likely affects the entry of large shops and means that there is less
possible avenue for entry to boost productivity growth. On the face of it this would seem not
to be supported by the data, for we find comparable entry and exit contributions to the US, if
not a bit higher. One cavesat is that since our data are at the RU level, entry and exit is
dominated by RUs accounted for by single.LU RUs, which, as we have seen are small
anyway. But if that was the case, and such entrants are suboptimally small, then we would
see even less effect from entry and exit.

Another possibility is that zoning laws make land and entry expensive so that only
high productivity businesses can enter. If this is the case we might expect a greater
contribution from entry and exit. We find this. It would be best to investigate more of this
entry and exit contribution to better establish this point: it would, for example, be of great
value to compare the average entry/exit advantage/disadvantage relative to the stayers in
different countries.

Another avenue for future work is to see if regulation differs across regions and
whether this is reflect in different entry and exit effects. The RU problem is potentially acute
here, since regulation would likely affect LUs but have ambiguous effect on multi-LU RUSs.
We could however investigate the average entry rates of LUs, but not their contribution to
productivity growth.
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6 Conclusions

We have used a new micro-level data set to study productivity in UK retailing, 1997-2002.

We have used store level data to look at concentration and entry and exit, but, due to data

limitations, chain of stores level datato look at productivity and productivity growth. Among

our findings are:

(@ In 2001 there were 292,115 stores in UK retailing and 204,091 firms/chains. But just 160
chains accounted for 54% of total employment

(b) Average store sizes, entry and exit rates are significantly different across regions and
industries

(c) Entry/exit/stayers are stable fractions of all stores being about 13%, 13% and 69% (the
rest are stores who survive one year).

(d) Productivity levels are strongly affected by whether productivity is measured by reads or
full-time equivaents.

(e) Implied aggregate productivity growth from our data is somewhat higher than that
published

(f) The variation in labour productivity across retailers israther larger than in the US

(9) If anything, the contribution of entry and exit to productivity growth is somewhat larger
than in the US.
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Table 1: Industries covered in UK ARD retailing data

SIC Industry Notes

code

521 Retail salesin Non-spec covering e.g. food, beverages or tobacco Includes supermarkets and department stores

522 Food, beverages, tobacco in specialised stores

523 Pharm and medical goods, cosmetic and toilet articles Includes chemists

524 Other retail sales of new goods in specialised stores Includes sales of textiles, clothing, shoes, furniture, elect

appliances, hardware, books, newspapers and stationary,
cameras, office supplies, computers. Clothing is biggest area
525 Second-hand Mostly second-hand books, second-hand goods and antiques
526 Not in stores Mostly mail order and stalls and markets
527 Repair Repair of personal goods, boots and shoes, watches and clocks
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Table 2: Reporting Unit and Local Unit Numbers

Y ear=2001 1 2 3 4 5 6 7 8
Frequencies
Sectors Total # Total # # of RU with RUwith1l RUwith2 RUwith6 RU with RU with
of RU of LU morethan 1 LU LU to5LU tol0LU 11to 100 mor e than
LU 100LU
52. All Sectors 204,091 292,115 11,527 192,564 10,179 644 544 160
521. Non-specialised 36,615 55,673 998 35,617 823 69 70 36
522. Food, bever ages, tobacco 40,027 50,924 1,873 38,154 1,675 111 <100 <20
523. Phar maceutical 6,560 12,399 836 5,724 734 <60 <50 <10
524. Other retail 94,679 142,814 7,224 87,455 6,409 382 337 9%
525. Second-hand 6,035 7,373 152 5,883 <150 <10 <10 <10
526. Not in stores 14,211 15,470 301 13,910 267 <20 <20 <20
527. Repair 5,964 7,462 143 5,821 <150 <10 <10 <10
M ean Employment
RUwith1l RUwith2 RUwith6 RU with RU with
Sectors Mean RU Mean LU LU to5LU tol0LU 11to 100 more than
Employment Employment
LU 100LU
52. All Sectors 13.03 911 3.66 16.93 99.67 516.83 8,986.54
521. Non-specialised 31.40 21.02 3.67 35.76 239.81 1,522.23 24,075.20
522. Food, bever ages,
tobacco 544 421 3.26 15.05 51.62 295.60 2,895.71
523. Pharmaceutical 13.04 6.95 5.07 15.35 56.22 <200 <5000
524. Other retail 10.97 7.09 392 13.79 70.57 <400 <5000
525. Second-hand 324 2.58 255 9.38 17.14 66.17 920.00
526. Not in stores 8.53 6.65 3.18 <60 <700 <700 <21000
527. Repair 4.65 345 317 10.96 <50 <1000 <2000

Note: some of the cells have been suppressed for disclosure reasons. Columns 4, 5, 6, 7 and 8 add up to column 1. Columns 5,6,7 and 8 add to column 3.
Source: authors' calculations from ARD.
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Table 3 Employment in largest firms, by sector, 2001

Year=2001 1 2 3 4 5 6 7 8 9 10 11 12
#of LU % of % of #of LU % of % of
Sector belonging Freq Total # Totd Total Meen Sector belonging Freq Total # Totd Total Meen
Emp Empl Emp Empl
toRU of RU Emp toRU of RU Emp
52. All Sectors 524. Other
0- 192,564 94.4 704,769 265 37 retail 0- 87,455 92.4 342,939 33.0 39
2- 10,179 50 172,313 65 16.9 2- 6,409 6.8 88,396 85 13.8
6- 644 03 64,185 24 99.7 6- 382 04 26,958 26 70.6
11- 544 03 281,155 10.6 516.8 11- 337 04 132,580 12.8 3934
101- 160 0.1 1,437,846  54.0 8,986.5 101- 96 0.1 447,872 43.1 4,665.3
- 525. Second-
521. Non-specialised 0- w617 973 130,635 114 37 hand 0- 5,883 975 15011 767 26
2 823 22 29,431 35.8 2- <150 23 1,276 94
6- 69 16,547 239.8 6- <10 120 17.1
11- 70 106,556 15222 11- <10 397 66.2
101- 36 866,707 754 24,0752 101- <10 2,760 14.1 920.0
526. Not in
522. Food, beverages, tobacco ) 38,154 953 124566  57.2 33 stores 0- 13,910 97.9 44,185 365 32
2- 1,675 42 25,202 15.0 2- 267 19 15,259 12.6 57.1
6- 111 03 5,730 51.6 6- <20 11,694 615.5
11- <100 21,579 295.6 11- <20 8,736 672.0
101- <20 40,540 18.6 2,895.7 101- <10 41,333 20,666.5
523. Phar maceutical 0- 5,724 87.3 29,001 33.9 5.1 527. Repair 0- 5,821 97.6 18,432 66.5 32
2- 734 11.2 11,270 15.4 2- 135 1,479 11.0
6- <60 3,036 56.2 6- <10 100 50.0
11- <50 7573 184.7 11- <10 3734 9335
101- <10 34,674 405 4,953.4 101- <10 3,960 1,980.0

Note: Some of the cells have been suppressed for disclosures reasons.

Source: authors' calculations from ARD



CeRiBA

Table 4: Concentration of Employment by industry, five and ten firm concentration ratios, by RU and LU

Y ear=2001
Reporting Units

Number of
Industry cr5 crl10 RU
52. All Sectors 20.53 28.23 204,091
521. Non-specialised 47.29 62.17 36,615
522. Food, bever ages, tobacco 13.02 17.06 40,027
523. Phar maceutical 38.16 42.64 6,560
524. Other retail 15.28 22.10 94,679
525. Second-hand 15.85 18.08 6,035
526. Not in stores 4437 50.97 14,211
527. Repair 3024 3242 5,964
Local Units

Number of
Industry cr5 crl10 LU
52. All Sectors 054 0.95 292,122
521. Non-specialised 1.16 1.90 55,674
522. Food, bever ages, tobacco 0.74 1.18 50,928
523. Phar maceutical 158 2.36 12,399
524. Other retail 0.91 144 142,815
525. Second-hand 3.72 5.32 7,374
526. Not in stores 8.67 14.93 15,470
527. Repair 6.85 951 7,462

Source: authors' calculations from ARD.
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Table 5: Relation between reporting units and enterprise groups

Reporting Unit per Enterprise Group

Standard
Industry Mean Deviation
52. All Sectors 101 0.24
521. Non-specialised 1.00 0.25
522. Food, bever ages, tobacco 1.00 0.08
523. Phar maceutical 102 0.20
524. Other retail 101 0.29
525. Second-hand 1.00 0.05
526. Not in stores 1.00 0.09
527. Repair 1.00 0.06
52. All Sectors 144 14.66

Source: authors calculations from ARD.
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Table 6: Mean employment, by Region

Year=2001, All Industries
Employment per Employment

Region Reporting Unit per Local Unit Frequency
South East (G) 20.32 12.09 67992
East Anglia (F) 6.56 5.61 7566
South West (J) 9.74 752 18787
West Midlands (E) 6.11 4.82 18057
East Midlands(C) 6.94 5.55 14326
Yorkshire& Humberside (C) 9.23 6.92 17963
North West (B) 13.66 9.89 23014
North (A) 8.86 6.65 9274
Wales (W) 531 4.47 9935
Scotland (x) 12.88 9.22 17177

Source: authors' calculations from ARD.
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Table 7. Does mean employment differ across regions?

Anova. M ean Employment per Local Unit Anova. M ean Employment per Reporting Unit
Variable F Test Prob > F Variable F Test Prob > F
Y ear 4.07 0.00 Y ear 0.19 0.97
Industry 2770.99 0.00 Industry 364.04 0.00
Region 21.82 0.00 Region 72.38 0.00
Region*Industry 22.01 0.00 Region*Industry 40.58 0.00
All 243.66 0.00 All 67.95 0.00

Adj R-square 0.98 Adj R-square 0.92
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Table 8: Entry & Exit

Reporting Units

Frequencies Rates
Entry Exit Stay 1Year
Y ear Sayers Entrants Exitors 1Year  Total Rate Rate Rate Rate
1998 144,174 39,923 18,391 6,879 209,367 19.07 8.78 68.86 3.29
1999 163,114 21,513 20,983 4,792 210,402 10.22 9.97 77.52 2.28
2000 163,546 20,192 21,081 4461 209,280 9.65 10.07 78.15 213
2001 162,120 17,300 21618 3630 204,668 8.45 10.56 79.21 1.77
L ocal Units
Frequencies Rates
Entry Exit Say 1Year
Y ear Sayers Entrants Exitors 1Year  Total Rate Rate Rate Rate
1998 200,723 50,074 25,833 8,900 285,530 1754 9.05 70.30 312
1999 220,665 30,008 30,132 6,857 287,662 1043 1047 76.71 2.38
2000 213,371 28,369 37,302 7474 286,516 9.90 13.02 74.47 261
2001 206,936 28,265 34,804 10,161 280,166 10.09 12.42 73.86 3.63

Source: authors calculations from ARD.
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Table 9: Entry and exit rates by industry

Reporting Units

Y ear=2001 Frequencies Rates

Entry Exit Stay 1VYear
Sectors Sayers Entrants Exitors 1Year Total Rate Rate Rate Rate
52. All Sectors 162,120 17,300 21,618 3630 204,668 845 10.56 79.21 177
521. Non-specialised 28,329 3,638 4,001 645 36,703 9.91 11.15 77.18 1.76
522. Food, bever ages, tobacco 33,087 2,302 4,269 479 40,137 5.74 10.64 82.44 119
523. Phar maceutical 5,470 433 612 67 6,582 6.58 9.30 83.11 1.02
524. Other retail 76,250 7,856 9,261 1588 94,955 8.27 9.75 80.30 167
525. Second-hand 5,007 393 540 124 6,064 6.48 891 82.57 2.04
526. Not in stores 9,629 1,902 2,185 525 14,241 13.36 1534 67.61 3.69
527. Repair 4,348 776 660 202 5,986 12.96 11.03 72.64 3.37
L ocal Units
Y ear=2001 Frequencies Rates

Entry Exit Stay 1Year
Sectors Sayers Entrants Exitors 1Year  Total Rate Rate Rate Rate
52. All Sectors 206,936 28,265 34,804 10,161 280,166 10.09 12.42 73.86 3.63
521. Non-specialised 36,508 5,939 7,012 2,799 52,258 11.36 1342 69.86 5.36
522. Food, bever ages, tobacco 37,169 3,304 7,377 824 48,674 6.79 15.16 76.36 1.69
523. Phar maceutical 8,708 1,275 1,289 360 11,632 10.96 11.08 74.86 3.09
524. Other retail 101,275 13851 14,783 4634 134,543 10.29 10.99 75.27 3.44
525. Second-hand 5417 598 745 340 7,100 8.42 10.49 76.30 4.79
526. Not in stores 9,735 2,040 2,374 608 14,757 13.82 16.09 65.97 412
527. Repair 4,587 855 737 469 6,648 12.86 11.09 69.00 7.05

Source: authors calculations from ARD.
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Table 10: Entry and exit rates by region
Reporting Units

Y ear=2001 Freguencies Rates

Entry Stay 1Year
Regions Stayers Entrants Exitors 1Year Total Rate Exit Rate Rate Rate
South East (G) 53,051 6,274 7,556 1,373 68,254 9.19 11.07 77.73 201
East Anglia (F) 6,158 582 745 102 7,587 7.67 9.82 81.17 134
South West (J) 14,915 1,630 1,991 299 18,835 8.65 10.57 79.19 1.59
West Midlands (E) 14,461 1,411 1,919 302 18,093 7.80 10.61 79.93 167
East Midlands (C) 11,578 1,105 1,428 243 14,354 7.70 9.95 80.66 1.69
Y orkshire & Humberside (C) 14,626 1,419 1,718 239 18,002 7.88 9.54 81.25 1.33
North West (B) 18,060 1,893 2,658 453 23,064 821 11.52 78.30 1.96
North (A) 7,669 668 843 111 9,291 7.19 9.07 82.54 1.19
Wales (W) 8,125 732 957 145 9,959 7.35 9.61 81.58 1.46
Scotland (x) 13,477 1,586 1,803 363 17,229 9.21 10.46 78.22 211
Local Units
Y ear=2001 Freguencies Rates

Entry Stay 1Year
Regions Stayers Entrants Exitors 1Year Total Rate Exit Rate Rate Rate
South East (G) 66,014 9,858 11,694 3,390 90,956 10.84 12.86 72.58 3.73
South West (J) 18,871 2,756 3,130 875 25,632 10.75 12.21 73.62 341
East Anglia (F) 7,841 1,019 1,155 298 10,313 9.88 11.20 76.03 2.89
West Midlands (E) 18,617 2,349 2,980 977 24,923 9.43 11.96 74.70 3.92
East Midlands (C) 14,565 1,821 2,252 650 19,288 9.44 11.68 75.51 3.37
Y orkshire & Humberside (C) 18,843 2,343 2,787 687 24,660 9.50 11.30 76.41 2.79
North West (B) 23,081 3,042 4,129 1,500 31,752 9.58 13.00 72.69 472
North (A) 10,572 1,121 1,596 388 13,677 8.20 11.67 77.30 2.84
Wales (W) 10,380 1,248 1,611 425 13,664 9.13 11.79 75.97 311
Scotland (x) 18,148 2,707 3,424 940 25,219 10.73 13.58 71.96 3.73

Source: authors' calculations from ARD.
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Table 11: ANOVA of entry and exit rates

Anova. Entry Rates at the Local Unit Level Anova. Entry Rates at the Reporting Unit Level
Variable F Test Prob > F Variable F Test Prob > F
Y ear 30.82 0.00 Y ear 33.96 0.00
Industry 50.58 0.00 Industry 56.51 0.00
Region 123 0.28 Region 113 0.35
Region*Industry 0.41 1.00 Region*Industry 0.33 1.00
All 5.90 0.00 All 6.45 0.00
Adj R-square 0.56 Adj R-square 0.58

Anova. Exit Rates at the L ocal Unit Leve Anova. Exit Rates at the Reporting Unit L evel
Variable F Test Prob > F Variable FTest Prob > F
Y ear 53.33 0.00 Y ear 19.77 0.00
Industry 14.00 0.00 Industry 33.25 0.00
Region 114 0.34 Region 3.16 0.00
Region*Industry 0.51 1.00 Region*Industry 0.84 0.79
All 3.66 0.00 All 4.56 0.00

Adj R-quare 041 Adj R-quare 0.48



CeRiBA

Table 12: Mean LU employment by entry, exit status, by region and industry

L ocal Units

Industry Stayers  Entrants Exitors 1 Year All

52. All Sectors 8.07 11.46 7.72 15.18 8.62
521. Non-specialised 17.22 3254 1341 33.65 19.33
522. Food, bever ages, tobacco 4.16 3.63 4.19 4.66 4.14
523. Phar maceutical 6.38 10.19 6.15 7.44 6.81
524. Other retail 6.69 6.47 7.33 9.64 6.84
525. Second-hand 2.66 214 231 2.49 257
526. Not in stores 7.02 341 6.33 5.18 6.33
527. Repair 342 247 3.59 4.81 342
Region Stayers  Entrants Exitors 1 Year All

South East (G) 8.62 12.49 7.49 14.20 9.10
East Anglia (F) 8.29 1152 7.82 11.61 8.65
South West (J) 7.83 12.97 7.75 12.11 8.52
West Midlands (E) 7.51 11.92 5.87 15.77 8.05
East Midlands(C) 7.94 10.29 7.52 17.80 8.45
Yorkshire& Humberside (C) 7.92 1112 7.35 18.80 8.46
North West (B) 7.90 9.74 8.66 16.16 8.57
North (A) 7.88 911 10.25 21.36 8.64
Wales (W) 7.39 9.80 9.43 15.02 8.09
Scotland (x) 7.72 10.85 7.79 15.16 8.34

Source: authors calculations from ARD.
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Table 13: Percentage Distribution of Employment by Date and Enterprise Size

Enterprisesize

Year of 0-9 10-19 2099 100 or more All
update enterprises
1991 0.3 0.6 0.1 0.0 0.1
1992 0.0 0.1 0.0 0.0 0.0
1993 28.7 40.2 9.3 0.2 85
1994 0.2 04 0.1 0.0 0.1
1995 1.9 3.8 2.7 0.4 11
1996 1.6 4.7 4.7 1.0 18
1997 3.8 8.4 12.2 55 6.2
1998 3.0 8.2 32.6 12.7 13.2
1999 3.2 10.8 34.8 47.8 36.6
2000 04 11 34 324 21.7
Unproven 56.9 21.8 0.0 0.0 10.7
enterprises
Total 100.0 100.0 100.0 100.0 100.0

Source: ARI, referring to the 2000 IDBR, cited in ONS (2001, Table 10, p.53)
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Table 14: Basic data available for selected firms (year=2001)

Non missing _ Standard
) M ean Median .
Observations Deviation
Sales 6516 23358.51 285.28 373711.70
Gross Value Added 6446 5146.37 69.12 76672.22
Gross Output 6446 23687.73 294.35 376683.60
Dstocks 6516 60.99 0.00 2048.76
Capaq 6446 17.29 0.00 746.32
Ins 6446 7.89 0.00 208.15
Purch 6516 18353.33 202.00 300556.52
Emp 6024 31541 5.00 4267.50
Part Timers 6520 172.19 2.00 2639.42

Source: authors calculations from ARD.



CeRiBA

Table 15 Productivity data

ARD data
Gross output Value Added
per per per per
Y ear person FTE person FTE Frequency
1997 67.82 95.72 14.58 2043 6,575
1998 66.87 94.07 14.25 19.79 6,436
1999 64.53 89.11 14.35 19.50 6,051
2000 73.65 10451 15.69 22.14 6,110
2001 73.92 103.86 16.43 22.70 6,466
2002 75.22 106.76 16.45 23.06 6,167
Annual productivity growth, 1998-2002 3.12% 3.37% 3.86% 4.12%
Annual productivity growth, 1998-2001 3.52% 3.47% 5.1% 4.89%
Published
ABI, 98-2002 (retail) 3.87%
Experimental (ret, distrib, hotel, catering)
1997-98 0.20% 1.70%
1998-2001 1.61% 2.75%
EUKLEMS, 98-2001
UK retailing 3.07% 2.31%
USretailing 6.66% 717%

Notes: seetext for details. Upper pandl are calculations based on ARD data. Lower panel are officia published data. ABI is computed from the published
ABI tables. Experimental are from Daffin, Reed and Vaze (2002). EUKLEMS are for US and UK from http://www.euklems.net/) which builds on the
OECD STAN project.
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Table 16: GVA Productivity, by employment size, 2002

All 0-9 10-19 2049 5099 100-249 250+
Emp 2288 1980 1738 1935 18.17 17.50
FTE 3212 248 2136 2376 22.31 22.95
Frequency 3793 820 579 264 250 401

Non-specialised 0-9 10-19 2049 50-99 100-249 250+
Emp 1875 1364 1213 1220 12.59 1412
FTE 2000 2037 1642 16.58 16.68 19.64
Frequency 622 98 74 42 41 103

Source: authors' calculations from ARD.
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Table 17: Productivity spreads, 2001

Standard
Variable Deviation | QR
Gva Per Head, unweighted 0.89 0.96
Gva per heard, weighted 123 1.26
Go per head, unweighted 0.75 0.9
Go per head, weighted 11 118
Frequency 5173

Note: All data are transformed first into deviations from three digit industry means.

Source: authors calculations from ARD.
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Table 18: Results of the FHK decomposition, 1998-2002, by industry

IndWei
No Sampling Weights With Sampling Weights Freguencies ghts
Entry-  Productivit Entry- Productivit ) Entr
Industry Sayers _ Stayers _ Stayers  Exitors
Exit y growth Exit y growth ants
521. Non-specialised -1.16 0.16 -0.05 214 -1.14 -0.02 104 287 203 0.566
522. Food, beverages, tobacco 2.28 -1.28 0.07 0.56 0.44 0.24 49 A1 170 0.024
523. Pharmaceutical 0.33 0.67 034 0.28 0.72 0.36 27 A 73 0.023
524. Other retail 0.50 0.50 0.26 042 0.58 0.29 223 822 644 0.338
525. Second-hand <0.40 >0.60 0.22 <0.10 >0.90 0.53 <5 55 <35 0.003
526. Not in stores 197 -0.97 0.12 3.85 -2.85 0.05 16 9 105 0.041
527. Repair <0.30 >0.70 0.06 <-0.20 >1.20 -0.09 <10 28 <100 0.005
52. All Sectors 0.38 0.62 0.06 0.25 0.75 0.09 451 1726 1300
Dropping top two RUs No Sampling Weights With Sampling Weights Freguencies
Entry-  Productivit Entry- Productivit Stayer Exitor Entrant
Industry Sayers _ Stayers _
Exit y growth Exit y growth S S S
521. Non-speciaised -2.08 -1.08 -0.01 -0.34 134 0.02 102 287 203
522. Food, beverages, tobacco 0.89 011 0.25 0.50 0.50 0.35 49 339 169
523. Pharmaceutical 0.62 0.38 041 043 0.57 0.42 27 92 71
524. Other retail 043 0.57 0.30 0.37 0.63 0.32 221 822 644
525. Second-hand >2.00 <-1.00 0.14 <0.30 >0.70 0.50 <5 53 <35
526. Not in stores 0.44 0.56 0.05 0.57 0.43 0.02 15 93 104
527. Repair <0.50 >0.50 0.08 <-0.20 >1.20 -0.14 <10 26 <100
52. All Sectors 0.42 0.58 0.10 0.30 0.70 0.13 449 1726 1300

Note: Productivity is calculated as gross value added per FTE. Numbers in STAYERS and ENTRY/EXIT columns are shares of total productivity growth in
the “Prod g” column, except where “Prod G* is negative in which if the STAYER or ENTRY/EXIT effect is positive then the number in the cell is positive
(to denote that the contribution to productivity growth is positive, even though productivity growth is overall negative). All sector data is industry share
weighted STAYERS and ENTRY/EXIT effects divided by industry share weighted productivity growth, see text for details. Source: authors caculations

from ARD.
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of Dutch retail trade in the period 1991-1996 milgatcaused by lesser use of ICT compared to
other countries.

McKinsey very critical to Dutch retail trade

In 1997 McKinsey in cooperation with the Max Geldensstichting, extensively analysed the Dutch economy. One of the
case studies was the performance of the Dutch retail trade. Based on their findings, McKinsey was very critical to the
Dutch retail trade. According to McKinsey, Dutch retail is a sector characterized by lack of competition and lack of
incentives to create and seek jobs, inflexible work and compensation legislation, limited opening hours (in spite of
deregulation in 1996), restrictive zoning laws and slow innovation. McKinsey propose three main actions which should

boost Dutch retail :

. Reform the labour market by increasing incentives to employ and seek work, and by reducing complexity and
inflexibility of Collective Labor Agreements (CAO, in Dutch: “Collective Arbeidsovereenkomst”)

. Stimulate competition by enforcing the New Competition Act and removing the ban on parallel imports and
create more out-of-town shopping centres with large anchors and small-scale retail chains

. Innovate with new formats. Retailers should consider differentiation, faster innovation and adding more

service

Dutch retail trade has the potential to increase output and employment. lts lagging performance is partly related to
consumer preferences, the functioning of the labour market and regulation of physical planning and municipal zoning
schemes that designate retail outlet sites. If all efforts succeed, McKinsey believes that the Dutch retail trade could

create more than 150,000 new jobs and boost output by 30%.

222 A national perspective
In addition to the international comparison we jdevin Table 2.2 figures on the performance
of the Dutch retail trade compared to other indestin the Netherlands. In terms of value
added (prices of 1995) the share of the retaiktradnains quite stable at just over 4 per cent in
the 1990s, whereas other Dutch services indusikipserienced a rise of their share in the Dutch

economy.
Table 2.2 Dutch retail trade in a national perspect ive, 1990-2002
Share in economy Labour productivity in hours
1990 2000 1991-2000 1991-1996 1997-2002
% of total value in prices 1995 annual growth rates in %
Total economy 100.0 100.0 1.2 0.9 1.2
Market sector 69.0 73.0 15 1.0 1.8
- Manufacturing 18.0 16.9 2.9 3.0 2.1
- Services 46.7 53.2 11 0.4 1.7
- Retail trade 4.1 4.1 1.2 0.4 1.7

Source: CBS, national account data.

17



2.3

231

23.2

If we turn to the figures of labour productivityogrth, it can be seen that the growth rates of the
retail trade are lower than that for the marketare¢iowever they are similar to the values for
services as a whole. Moreover, growth over theopet®97-2002 has improved for the Dutch
retail trade.

Regulatory changes in Dutch retail trade

During the 1990s several regulations have charfyethstitutional setting of the Dutch retail
trade. We will first briefly discuss some genetadiges followed by a more extensive
discussion on several regulations specific forRigch retail trade.

Main regulatory changes

In general, the focus of most OECD countries h#teshin the past decades from policy
instruments such as regulations to more confidénogarket mechanisms and incentives to
enhance welfare (OECD, 2000). In this regard, tee/ICompetition Act in 1998 is of
importance as it may have affected the intensityoofipetition in the Dutch retail trade.
Following practices in other European countries,Ntetherlands changed the legislation from
anti-abuse system to a prohibiting restrictive eysand abuse of dominance. In the previous
system, for example, cartels were allowed unlesg tiaused needless social costs. As result of
the New Competition Act the Dutch Competition Autibyp(NMa) was founded to enforce the
prohibition of cartels and of the abuse of a domimaarket position. In addition, the NMa also
monitors mergers and take-overs in markets artteigfore an important factor in market

formation.

Specific regulatory changes

A wide range of regulatory restrictions affects sisgepe of the Dutch retail trade, including
regulations related to health and safety of empeyarban planning and other environmental
issues. Besides overall regulatory reforms, sperifiorms are deployed as part of a larger
operation called the MDW (Competition, Deregulatibagislation quality). This operation
focuses on competition but also on deregulationtaedmprovement of legislation quality (less
and uncomplicated regulations).

The MDW operation implied a new policy concerniegiklation. The retail trade is equally
treated as other industries. Three specific regitathanges can be distinguished that are
directly related to the retail trade: (1) the lidlggation of opening hours, (2) PDV/GDV policy
(policy on peripheral and large-scale retail os)leand (3) the requirements or establishment
law.

The liberalisation of opening hours is the mostami@nt MDW-operation concerning the
retail trade. Until June 1996, Dutch retailers weoéallowed to be open on evenings and on
Sundays. The new regulation allows retailers tofen from 6 AM to 10 PM. Moreover, shops

18
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may be open 12 times a year on Sundays and puillitalgs (these days are assigned by
municipalities). Under some conditions, retailenes allowed to be open after 10 PM and on
more than 12 Sundays a year (for example in toregbns).

Concerning the PDV/GDV policy the Netherlands appbpecific zoning planning policy
similar to other European countries. That is, tleedom of establishment is restricted by local
and urban planning laws, particularly for the Hetaide. Since 1973, the Netherlands has
pursued a specific policy regarding the establightroélarge retailing formats. In essence, the
aim of the policy is twofold, to maintain the fuiwt of shops in the inner city or centre of a
town, and to strengthen dynamics in this indusis/a result of this policy, it was hardly
allowed to establish a retail enterprise on thekitts of a towrT. This limits market entry and
protects shops in town centres. Recently this zpaimd planning policy (in Dutch GDV/PDV-
policy) has slightly been changed by extendingaif@vance of establishments on thirteen
municipal junctions. For these locations no restits hold on the type of retail. Moreover,
policy formulation on locations for retail tradelMie decentralised to municipal and provincial
authorities.

Finally, up to 1996, the conditions for entreprasedo start a new enterprise are
constitutionalised in the ‘Vestigingswet Bedrijvéd54’ (Act on Business licensing
requirements). This act protects consumers agagrstapable entrepreneurs in terms of
reliability, creditability and competencies. Thevlalso protected incumbents against new
competitors by evoking entry barriers. In 1996, Ehech Act was liberalised, particularly the
regulations for new retailers became more favoerablthe main aim of the deregulation was
to enlarge market dynamics by simplifying erftiy. general entrepreneurs in the Dutch retail
trade only have to fulfil general conditions onrepteneurs’ requirements.

® Only certain types of retail were allowed. These are retailing in dangerous or voluminous products (e.g., fuel, cars and
caravans), large scaled furniture retail trade, and builder’'s merchant.
®In fact, in 1993 the government already allowed firms to enter the market under these less restrictive rules.

19



20



3.1

Figure 3.1

CONCEPT - DO NOT QUOTE

Competition, Innovation and Productivity
Introduction

To stimulate productivity Dutch policy makers contbusly focus on strengthening competition
and improving the functioning of product and labmarkets. Theoretically, both competition
and innovation can be distinguished as driversodipctivity (growth). We therefore analyse
the direct impact of competition and innovationpsoductivity as well as the impact of
competition on innovation. We explicitly take thetdéraction between the three variables into
account. Our conceptual model is presented in Ei§ut, which captures the mutual relation
between competition, innovation and productivity.

Relations between competition, innovatio  n and productivity

Legislation Competition

Inverted U-curve?

Static efficiency

Productivity

Productivity gap?

Dynamic efficiency

An increase in competition may force firms to agki¢he highest level of efficiency in
production and management, given available teclyiedo That is, increasing competition may
reduce various forms of X-inefficiency like manageéslack, and subsequently enhance the
level of static efficiency in the market (Nickell996). In addition, innovations may affect
efficiency levels in the (near) future and stimalatarket transformation towards dynamic
efficiency (see for example, Baumol, 2033).

Aghion et al. (2001 and 2002) illustrate that tekation of competition on innovation may
follow an inverted U-relationship. This non-linegffect of competition also depends on the
average productivity gap in the market (that iffedeénces in productivity levels of firms).
However, still no consensus exists in the theoabtic empirical literature on the relationship
between innovation and competition (Minne and VanWiel, 2005). Therefore our analysis of

” The trade-off that can be made between static and dynamic efficiency or the issue of optimal levels for both types of
efficiency will not be adressed in this study.
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this relationship is of an explorative type andeasss whether the Dutch retail trade is
characterised by an inverted U-relationship betwsmsmpetition and innovation.

Our model neglects two feedback mechanisms. Fedgwnore a direct effect from
productivity on competition. Our measure of comipati the relative profit measure (see
Section 3.3.1), is based on relative marginal cdsta special case these relative marginal costs
are the reverse ratio of labour productivity (segéndix A). This implies that changes in
productivity are captured by our measure of contipeti Furthermore, we assume that
innovation does not effect competition directlyinifiovation affects competition, this will be in
the long term via productivity increases or prodiifferentiation. We will elaborate on
theoretical derivations of the explanation of cotitfm, innovation and productivity, and their
interactions in Subsections 3.3, 3.4 and 0. Batwaig the next subsection discusses data used

for our analysis.
Data®

To obtain a comprehensive overview of the develagroécompetition, innovation and
productivity, and the interactions between thesedlvariables, the current document uses
several sources of information. We use firm-lexabdrom the production statistics (PS, in
Dutch “productiestatistieken”), the General Firmgiger (ABR, in Dutch: “Algemeen
BedrijfsRegister”) as well as data from the Comntyiiinovation Survey (CIS).

The PS-data provide a complete coverage of firntls atileast 20 employees. Firms with
fewer than 20 employees are sampled. The accoudditegin the PS include, among other
variables, the following key variables: gross ottgunployment in full time equivalents and
working persons, intermediate inputs, pre-tax pgpfvages (including social security charges),
and depreciation costs. The PS-data cover thegp&863-2002 and contain information on five
per cent of the total population of firms in thetBluretail trade. Table 3.1 presents some
statistics based on these PS-data. When we cortipafiems in the PS-data with the
population we see that the PS contain on averags that are larger in employment numbers
and that demonstrate a slightly higher productiléisel than the population averagdes.

Information on the number of firms active in théarktrade is derived from the ABR data
set. Subsequently, we determined the entry andé&fitms for the retail trade from these
numbers. We further employ three waves of the CIS; 2, CIS 2.5, and CIS 3. The CIS
provides firm-level data and consists of a sampkrms, which is smaller than the sample of
the PS. Furthermore, the sample covers only firiitis Svor more employees. Consequently,
this censoring omits a substantial part of smakdgifirms, in particular a large fraction of just

8 Findings of the documents purely reflect the ideas of the CPB Netherlands Bureau for Economic Policy Analysis and not of
Statistics Netherlands. However, findings may alter due to eventual corrections of the data by Statistics Netherlands.

° To obtain an estimate of the input and output of a branch, sampled firms are multiplied with a raising factor. This factor is a
ratio of the number of sampled firms to the total of equal sized firms in the population and provided by Statistics
Netherlands.
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started new firms are not included, despite thegeHirms may be very important sources of

innovation®

Table 3.1 Characteristics of PS-data, PS-CIP-data c ompared to total population, 1996 and 2000
Survey-PS PS-CIS Population
2000
Average firms size in full time equivalents 48.4 300.9 5.5
x 1000
Number of firms 3.9 0.28 85.7
Labour productivity full-time equivalents 325 34.6 30.4
1996
Average firms size in full time equivalents 46.0 180.7 5.1
x 1000
Number of firms 4.0 0.43 86.0
Labour productivity full-time equivalents 31.7 30.5 26.8

Source: Statline CBS

Statistics Netherlands collects the CIS-data etwoyyears and the survey spans a three year
period. Several variables in this survey providerimation on the total three year survey
period. Due to this construction of the surveyjalales cover information in overlapping years
as the survey is conducted each two years. HoweueKariables of interest are only available
for the last (third) year of each wave of the syrvihis implies that information is
discontinuous and that our analysis will be restdon the inclusion of dynamic effects.

To make assertions on the relationship between etitigm, innovation, and productivity
we have to merge the PS-data and ClIS-data intalataeset, resulting in a reduction of the
number of observatior$.In total the merged data set covers yearly a nes@gr per cent of the
total population, although still more than 1000ervations remain. The low coverage of firms
in the CIS could underestimate the importance nd¥uation in the retail trad&.In Table 3.1
we also provide several statistics which reved tbhapared to the population or the PS-data,
this merged set consists of very large firms. Haavetheir productivity levels are inline with
those of the PS-data.

Seen from an international perspective the numbebsgervable firms is still large.
Unfortunately an international comparison of innwa activities is not possible for the retail
trade, as this sector is frequently missing in @#%a for other countries. Despite these
shortcomings, CIS-data remain imperative for assgsbe role of innovation and the
interaction between competition, innovation anddpictivity (growth).

0 Although the sample is continuously updated with young firms, those firms will pop up with a certain delay.
! This loss in information arises due to sampling of firms. Only firms present in both sets can be used for our analysis.
2 See Van der Wiel, (2001) for a further discussion of the implications of the shortcomings of CIS data.
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3.3.1

Competition

Theory

Policy makers frequently consider more competitisra stimulus of economic growth. It is
important to distinguish between causes of chaimgesmpetition levels. These causes may
serve as instruments for policy makers to alterpetition development. For this purpose we
analyse the retail trade for the period 1993-2@i2Wwing the same methodology as Creusen et
al. (2005).

We use the relative profits measure (RPM) as thie mdicator for describing trends in
competition. The RPM is a measure on market peidoga of firms and rests on the
assumption that firms in a branch or industry milyudiffer in their marginal costs. Fiercer
competition can be observed by a steeper slogeeaftation between firms’ relative profits
and relative levels of productivity. In fact, rigicompetition induces firms to exploit their
efficiency advantage as much as possible. Theciefi firms are more rewarded and attain
relatively higher profits at the expense of lediieht firms™

We discern two main streams in explaining change®mpetition. First, determinants
affect competition directly, mostly by exogenousdls like changes in demand, in firm
behaviour or in regulation. Second, determinantg atso affect competition indirectly via the
effect of entry and exit on competition. Both erdnd exit are related partly to the same
determinants as competition. Entry will only oc@fuzurrent competition is sufficiently low and
profits sufficiently high, and if there are no siigant barriers. The reverse holds for inefficient
firms forced to exit.

We further take into account that firms may respslogvly to shocks in determinants.
Consequently their current competitive behaviouy itma based on competitive behaviour or
shocks in determinants of previous years. Thisi@d as partial adjustment in conduct.

The box below highlights technical details concegrtihe competition model. Determinants and
their expected impact on competition are discussedafter as well as measurement issties.

Determinants related to market structure

Changes in competition by changing market size

Growing markets can change the level of competitind this growth may be characterized by
excess demand or excess supply. A positive coioalaetween competition and market size

suggests excess supply. The opposite holds inofaseess demand.

13 See for more theoretical details Boone (2000) and Appendix A.

4 Some determinants can only be approximated by indirect variables. See Appendix B for more detailed information on
these determinants.

® Note that if the price elasticity of consumers is higher than 1, excess supply will entail lower sales value as price cuts
exceed the increases in output volume. So if the price elasticity exceeds 1, then the assertion takes a different direction:
increases in market size and declines in competition point to excess demand, but decreases in market size and increases in
competition points to excess supply.
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Formal model for explaining competition

The model exists of two steps. The second step is the subject of this study: explanation of competition. After taking
logarithms of each variable, the regression equation for the relative profits measure (RPM) of industry j in period t reads

as follows:

RPMy = Bo + B1 FNtj + B2 FX¢j+ f3RPM 1 j + B4MS;
+ BsADVy | + BeCRy + B7RRy + &

with ADV  advertising rate, measured by depreciation costs as percentage of total sales
MS market size, measured by value-index of total sales deflated by the GDP-price index
CR concentration rate, i.e. the Hirschman Herfindahl-index
RR index of regulatory reforms

The lagged relative profits measure may capture the slack of incumbents’ response to previous changes in the
determinants and entry or exit. The fitted values of entry an exit (IEN and IEX) capture the joint effects of all
determinants on competition that go through entry and exit. These predicted values are obtained from two other
equations, which are used to solve for the issue of endogeneity. We separately determined the impact of several
exogenous determinants on entry and exit by regressing the entry rate (FN) and exit rate (FX) on lagged determinants.
We used a one year lag, because it is likely that entry and exit only take place whenever the change in the determinant

becomes more settled and definite. Stated formally, we estimated:

FNij =yo +y1 FNiqj +V2DER 1| +y3MS_1j +yaADViq | +ysRR1j +ysRPM 1 j + 1y
FXtJ = 50 + 51 FXt_lj + 52 DEPt—l] + 53MS[-:LJ + 54ADVt—lj + 55RRt-ZLj + 56RPM t-1,j + th

with DEP capital intensity, measured by depreciation costs as percentage of total sales

The equations can be estimated in two sequential steps by the Ordinary Least Squares-technique. This procedure is

known as the 2-Stage Least Squares-technigue to correct for endogenous variables.

More or less entry induced by changing market size

An initial decrease in competition in the case of excess demapcaventually be counteracted
by an opposite effect on competition due to entry of riemst However, when the increase in
market size is characterised by excess supply, the increase inddisrhaly captured by the
incumbents and it might therefore reduce entry.

More entry induced by declining capital intensity
Declining capital intensity implies lower fixed costs fanfs and may enhance entry (see
Baumol et al. 1988). On its turn, an increase in entry lewy to more competitiofs.

16 Capital intensity (depreciation) will only serve as a determinant for entry and exit, but not for the relative profits measure
competition itself.
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Determinants related to conduct

Shifts from price to quantity competition or vice versa, detected by shifts in strategic interaction

The shift from quantity competition (Cournot competi}iém price competition (Bertrand
competition) entails an increase in strategic interaction leetfiens. For example, inefficient
firms cannot indulge in price wars and will loose marketesi@athe efficient firms which
charge lower prices. So in this case both the relative proiésuane and the concentration rate
increase at the same time. The reverse reasoning holds whercsiragegction between firms
declines. Therefore the coherence between the relative profits measuthe Hirschman

Herfindahl-index may point to changes in strategic intera@ioong firms.

Advertising expenditures

From a theoretical point of view, advertising may have lbgblositive as well as a negative
impact on competition. Advertising can raise the degree of etitigm on a market by
providing more or better information on products, and equently more market transparency.
In contrast, firms may also use advertising to emphasiferefices in product quality and

product attributes, decreasing substitutability perceptibnemsumers.

Policy reforms as a determinant

Several major policy reforms may have had a direct or ind#fémtt on competition. In Section
2.3 we discussed changes in legislation that took pladegdine 1990s, which are of
importance to the Dutch retail trade. We considered two regulatory reforms:

The MDW-operation since 1996 (including legislation oridlisation of opening hours,
zoning planning policy, and business license requirements)
The new competition act of 1998

The changes in legislation as part of the MDW-operation adfebtanches of the retail trade
and were introduced in the same year (1996). We can therefalsstioguish between the
several specific programs of this MDW-operation for the rétadle. Furthermore, the New
Competition Act of 1998 concerns the whole retail trade as Wedirefore we are restricted in
constructing an indicator for regulatory changes. A rankargable on regulation is constructed
that incorporates the two policy reforms mentioned above.

Lagged relative profits measure as determinant

The lagged RPM is included as an explaining variable to catch’figsponses on changes in
previous years. Furthermore, the lagged RPM is consideredetsrenthant for entry and exit.
Firms will only enter the market if competition has appeavdzetweak and incumbents
attained high profits. In addition, incumbent firms vaé forced to exit if they cannot attain

sufficient profits due to harsh competition.
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3.3.2 Competition development
To obtain an overall view on competition in the Dutch te¢tade we determine the RPM for
the whole retail trade on PS-datétigure 3.2 shows the development of the RPM during the
period 1993-2002 for the whole retail trade. Our main @stelies in the development over time
and not in the level of the indicator. We therefore restricoalysis to changes over time
only.

In the last decade the overall trend in competition hardlygdw@ras less intense
competition has quickly been followed up by intensifygognpetition. In the mid-1990s,
competition recovered from a downward jump in 1994 and &adiuntil the late 1990s. At the
start of the second millennium competition declined, but reral/again in 200%.

Figure 3.2 Relative profits measure in retail trade , 1993-2002

2.0
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The seemingly stable level of competition raises the questioydid competition not change,
particularly despite all regulatory reforms? Using PS-data timated our model (presented in
the box in section 3.3.1) to investigate the impact of tterpiial determinants on competition.
Table 3.2 presents the regression results and shows thagtitmmps significantly related to
the entry rate, market size and strategic interaction. Compaetiiweres positively with entry,
which emphasizes the general idea on the positive impact gfanthe level of competition.

" There are several ways to compute an indicator on competition at higher industry levels. Figure 3.3 refers to a directly
computed relative profits measure, suggesting that all retailers compete with each other. Other methods include adding up
the relative profits measure of the underlying branches, either unweighted or weighted by their share in total output. The
outcomes of these composite relative profits measures result in a slightly increasing or declining trend.

8 An analysis of competition development based on the price-cost margin and the concentration index yields similar results
as for the RPM. See Appendix C for development of competition for five categories of the Dutch retail trade.
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The positive coefficient of market size suggests excessysupddition, the significance of
the parameter for strategic interaction indicates the extertthafrence between competition
and strategic interaction. However, competition is not sicgnifily related to regulation, and
particularly not to the exit rate. Finally, the significant grositive parameter of the lagged
competition indicator suggests that effects of changes innlieiEnts and entry/exit rates last
for multiple periods?

Figure 3.3 presents the actual contributions of all deternsrmanthe general trend in
competition. These contributions are based on their longitepact of each determinafftand
their actual change over the last decZdéote, a significant correlation between the relative
profits measure and some determinant may be flawed by aowaakprising change in the
latter. Although contributions are very small they reveal Home of the determinants had a
counteracting effect. Despite the significant and positivecefif strategic interaction, the
decline in this variable eventually resulted in a less interisiel of price-competition. The
increase in entry contributed positively to competition. Bbéhcontribution of regulatory
reforms and of advertising should be interpreted with catleese parameters are insignificant.
Finally, growing market size had a positive impact indicatirngess supply.

Estimation results for explanation compet ition levels, 1993-2002

Determinant expected sign ? Estimated parameter t-value
Market structure
Entry rate +/- 0.08 2.05
Exit rate -+ 0.00 0.06
Market size +/- 0.05 3.61
Capital intensity/depreciation via entry/exit
Conduct
Strategic interaction + 0.03 2.37
Advertising -+ 0.07 1.24
Regulatory reforms + 0.01 0.37
Lagged competition + 0.36 8.83
Intercept 0.07 0.34
R-squared 0.25
Number of observations 510

% + means positive coherence, - means negative coherence

*® The estimation results explaining the entry and exit rate are presented in Appendix C.

2 Actually, the long term parameters are derived from the error correction model and can be estimated by multiplying the

short term parameter (second column in table 3.3) with the lag-multiplier, which is related to the parameter of the lagged

relative profits measure (1/(1-0.36)).

Z we adopted all determinants for calculating the contributions, including insignificant parameters to stay in-line with the

estimated equation. Due to the inclusion of insignificant parameters contributions should be interpreted with care.
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Figure 3.3
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Contribution of determinants to (longte  rm) change in competition, 1993-2002
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Innovation
Theory

Recent theory suggests that the incentive to innovate depetius lewel of competition and

the technological gap between competing firms (see Aghion €08éll, and 2002). Innovation
efforts are characterised by two countervailing effects (see Aghialn, 20012

The escape competition effect: “... more competition induces aedkaeck [and leading]
firms to innovate in order to escape competition, as thermem&al value of getting ahead is
increased with higher PMC [product market competition]...”

The Schumpeterian effect: “... [more competition reduces] the featt€an be captured by a
follower who succeeds in catching-up with its rival by iveting ...”

The discrepancy of these two effects leads to the asserticotdidhnovative effort of some
branch is non-linear related to its level of competitiorfati, it may follow an inverted U-

shape (see Aghion et al., 2001 and 2002). The distribafiproductivity levels and the firms’
technological advantage compared to competitors, determinesttioene of the total

innovative effort. For example, if the market comprises padtneck-and-neck firms (that is,

low productivity gap) with similar technologies, therligtg increase in competition enhances

2n square brackets own additions derived from the research of Aghion et al.
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innovative effort of the neck and neck firms (escape competfieat). If instead one firm (or
a few firms) gained a substantial lead in technology sddbgtng firms dropped behind, the
latter will eventually refrain from innovation activitiesddmpetition continues to increase
(Schumpeter effect). Therefore a rise in competition will rétance innovation activities due
to the escape competition effect, but it will reduce innovaddivities due to the Schumpeter
effect. Aghion et al. (2002), show that when the proditgtyap between firms is lower the
steeper the effect of product market competition on the totavation effort will be.

Although indications for an inverted U-relationship betwegvation and competition are
strong, however no consensus in the literature existsgretationship (Minne and Van der
Wiel, 2005). We therefore take the inverted U-relation into adomext to other
parameterizations of the relationship between competition awodation.

Formal equation explaining innovation

Following Aghion et al., 2002, the relation between competition and innovative effort can be estimated regressing firms’
innovation expenditures as a share of total sales (i.e. 1St = |NNijt/Sijt for firm i in branch j in period t ) on a

quadratic function of competition. We also included the market share VVijt = Sjt/zi Sjt of firm i in period t as a

scaling factor. After taking the logarithm of the innovation outlays and total sales (in lower case letters), the regression

equation becomes:
i — 2
isijt =@o + @1 RPM ji + @5 RPM j; + #3Wijy

We also investigated the impact of the average productivity gap ( PGjt for branch j in period t) on the relation between

competition and innovation by implementing cross terms in the latter equation. The final regression equation on

innovation then becomes:

iSijt :(¢o +$1RPM j; +§,RPM jti1+¢/PGjt)+¢3Wijt
2 2
=P + Y RPM i + oRPM§i + 3 + 4RPM 4 * PG +@WsRPMji * PGjt + #3Wijy

1

The average productivity gap is measured by PGjt =—Zj (Pth = Pljt )/Pth The leader’s labour productivity
n.
J

level is indicated with Pth and firm i ’s labour productivity level B jt- To take account for potential extreme productivity

levels, the leader’s productivity level is defined as the average productivity level of the top 5 per cent firms in branch j.

Innovation outlays as an indicator of innovation are left censored, which means that these variable can only take values
larger than or equal to zero. In estimating the equation above we have to take this censoring into account and apply
therefore a so-called censored regression model (Tobit-1 model).
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Differences compared to the research of Aghioneta |

Aghion et al., (2002) attempted to find empirical evidence for the inverted U-relationship between competition and
innovation for the UK. In this paper we follow their research methodology, but deviate on the following aspects:

- In our paper we measure competition by the relative profits measure, Aghion et al., used the Lerner-index and the
average price-cost margin.

- This paper measures innovation incentives by total innovation expenditures relative to sales on firm level. Aghion et al.
use the number of (citation weighted) patents at firm level.

- To investigate the impact of the productivity gap, we include a cross term between the average total labour productivity
gap and competition. Aghion et al. consider only two sub samples of branches with an average TFP-gap above or below
the median of all branches.

- In contrast to Aghion et al., we do not consider the issue of endogeneity of competition with respect to innovation. We

assume that the effect of innovation on competition will be on the long term.

- This paper focuses on the retail trade sector, Aghion et al. consider 19 two-digit branches in manufacturing

- In contrast to our paper, Aghion et al. also investigates the impact of financial pressure, measured as the ratio of debt

payments to total cash flow, on the inverted U-relationship.

3.4.2

Innovation development

One may divide innovation activities into two typpsocess and product innovations.
Concerning the retail trade product innovationgefthe store concept, for example switching
to self-service, selling on the Internet, and hamial integration (supermarkets selling books
and computers). Process innovations, with the tibgeof increasing efficiency, include for
instance a new cash-register system and an autdmapely-management system.
Unfortunately the CIS does not make a distinctietwieen product and process innovations.
Retailers however were asked to provide descript@mntheir innovation activities. An analysis
of these innovation examples revealed that innowatin the retail trade consist mostly of
process innovations.

As mentioned in Section 3.2 we have access toafdtaee consecutive innovation surveys;
CIS 2, 2.5, and 3. These surveys cover, respegtithed periods 1994-1996, 1996-1998 and
1998-2000. In Table 3.3 we provide several statistn variables concerning the three CIS
surveys for the data set used for explanationmdvation?® It becomes immediately clear that
the number of firms with innovation expendituresdkatively low. Only a sixth to a third of the
firms indicated to invest in innovations. The agg&énnovation expenditure fatl firmsin the
sample demonstrates first a slight increase bugirgrfurther at a stable level. In addition, the
average innovation expenditure fanovating firms demonstrates an increase during the three
consecutive periods. This may indicate that whemdiindeed innovate they tend to invest

more in innovations over time.

% Note, these aggregated firm-level statistics may differ from the total population due to sampling of firms and the merging
of the CIS and PS data, as discussed in section 3.2.
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Table 3.3

Statistics on innovation CIS2, 2.5, 3

Cls2 CIs 2.5 CIs 3

Number of firms in sample 425 447 275

Number of firms with innovation expenditures 103 140 40
%

Share innovating firms 24 31 15
x € 1000

Average innovation expenditures for all firms in sample 122 190 196

Average innovation expenditures for innovating firms 507 608 1350

Source: own calculations based on data used to explain innovation development

Following the theoretical notions of Section 3.4d investigate the relation between
innovation and competition. We impose a quadratiation between competition and
innovation, similar to Aghion et al., 2002 (see &®in Section 3.4.1) and use the firm’s
innovation expenditures relative to sales as ait&or of innovation activities. Although, for
example, the decision to exit the market is alde@sion not to innovate, we will not analyse
the impact of such effects separately. We assuateeffects of legislation, strategic interaction,
entry and exit are all captured by changes in¢laive profit measure as our indicator of
competition. The analysis of innovation partly dstssof firm-level data (innovation
expenditures, market share) and branch-level &RRa/4, average productivity gap).
Furthermore, the RPM, market share, and the avemagkictivity gap are pre-determined on
PS-data at the branch level (5-digit).

Findings of our model contradict the theoreticdiams of an inverted U-relationship. No
support is found for this non-linear relationshimt even with several alternative model
specifications including the omission of the averpgoductivity gap. Consequently, we
estimate the relation between innovations experetitand competition assuming a simple
linear relationship. Again, the average produgtigap demonstrated to have no explanative
power concerning innovation efforts.

One should be aware of the special structure ofifagsion to invest in innovations. The
decision on innovation expenditures depends omdélesion to innovate or not. Recall that
more than 70 per cent of the retailers in our sarplicated that they did not invest in
innovations. Our model (Tobit-1) implicitly incorpates this decision to innovate with an equal
specification as the decision on expenditures. Assalt parameter estimates have now two
interpretations. First they demonstrate an effadhe probability of innovation and second an
effect on the relative innovation expenditures. §&muently, the impact of competition and
market share on relative innovation expenditutes, is the marginal effects, are dependent on
the probability of innovatioA’

¥ One should interpret the magnitude of the estimates provide in Table 3.4 with care. The direction (sign) of effects does not
alter due to the probability of innovation.
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The estimated linear relationship between innowatiod competition is presented in Table
3.4. Due to the double interpretation of the patansehese results indicate that higher
competition induces a higher probability of inndgatas well as a higher ratio of innovation
expenditures relative to the sales levels of fiffmositive sign of competition). These results
also suggest that firms with a higher market sepend relatively more on innovation than

firms with a lower market share.

Table 3.4 Estimation results for explanation of Inn  ovation (Tobit-1 model)

Determinant Estimate t-value
Intercept -0.14 9.08
Competition 0.02 4.31
Market share 0.24 5.14
Scale parameter ? 0.10
Number of observations 1147
Left-censored observations 864
Log-likelihood -72.9

Source: own calculations based on PS- and CIS-data
Scale parameter in the distribution used to normalize the underlying variable

Figure 3.4 Expected innovation expenditures relativ. e to sales as a function of competition
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To visualize the effect of competition and mark®re on relative innovation expenditures we
determined the expected values from the model fagsktare presented in Figure 3.€leary

% The expected value equals the relative innovation expenditure given that the firm innovates, multiplied with the probability

of innovation.
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3.5

3.5.1

visible is the positive effect of an increase impetition. As competition is measured at the
branch level the effect is equal for all firms Ivat particular branch. Upwards deviations from
the ‘competition effect’ are induced by the postiffect of the market share of a particular

firm i in branch.

Productivity

Theory

Labour productivity of any firm depends in changegotal factor productivity (TFP), changes
in capital intensity, and finally on the use of romies of scale. The first, TFP is most crucial
for productivity growth. In fact, we assume thatrfs may enhance their TFP-level by
innovation, that is, by conducting research to tlgveew technologies and/or new products.
Furthermore, some theoretical research suggedtah@e competition forces firms to reduce
X-inefficiency as much as possible and consequetsly effecting TFP (see Nickel, 1996, for
an overview). Weak competition would make manageasemployees lax, or even seduce
managers and employees to shirk. Therefore, immatel we assume that TFP-growth is not
only related to innovation, but also to competition

We assume that capital intensity has a similar #npa labour productivity for all firm&

In addition, firms may differ in size and thus gairvarious extents from economies of scale,
but only proportionally at a common elasticity. fBms can only attain competitive advantage
if they operate at a larger scale. In this modelfthm size is measured by employment in hours
worked.

In Section 2.2 we already discussed productivitgle of the Dutch retail trade for several
periods in a national and international perspectivé&igure 3.5 the labour productivity levels
per full-time equivalent for the period 1995-2002 plotted, calculated from the PS-data. Till
1998 there is a slight increase followed by a nasteble development till 2002.

Estimation of the productivity equation is basedimsmerged data set of PS and CIS-data,
and the RPM, as indicator of competition, is preedeined on the PS-data. Table 3.5 presents
the estimation results. The positive and signifiggarameters for competition and innovation
reveal that they both enhance TFP-growth. The ipesitffect of competition on the
productivity growth is in line with the findings dfickell (1996). It indicates a transformation
of the market towards more static efficiency. Thsifive effect of innovation indicates that the
market is moving towards dynamic efficiency, whendvation intensity increases. The
insignificance of the parameter on labour indicéites the Dutch retail trade as a whole is
characterized by constant returns to scale.

% Technically speaking, we assume an equal elasticity of capital intensity in labour productivity for all firms.
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Formal equation of productivity

Assume that each firm i in branch | produces in period t according to a Cobb-Douglas production
o Ve = ST i i clned vl adkke (e, Gl s terial inputs) of firm i
unction Yjj¢ _A]t ijt Lijt » wi ijt the deflated value adde (i.e. total sales minus material inputs) of firm i,
Kijt deflated capital expenditures of firm i (approximated by deflated depreciation), L; it activated labour of firm i. We
assume that the elasticities of capital and labour (K, A ) do not vary over time or across firms. However, total factor
productivity ( Aﬁjt) is allowed firm i ‘s to grow over time (see below).

Following Solow, we can rewrite the firms’ production function to a decomposition of a firm's change in labour
productivity in contributions of changes in capital intensity, shifts in the firm’s size (in terms of employed staff) and TFP
growth (with AX denoting the delta logarithm which approaches the annual percentage change of variable X) :

Dpij; = Byjie ~Blije = Alog Ay + 4 (Akige = lije )+l +A; =1)al + oy

Note that the parameter on firm size specifies whether the firms in branch j can benefit from increasing economies of
scale in case of (K| +/\j -1>0).

We assume that the one-year lagged innovation expenditures of firm i and the competition intensity of the respective
branch j determine firm i ‘s TFP-growth. We approximate labour productivity with value added and labour with

employment in hours worked. Innovation intensity is approximated by innovation expenditures relative to value added
(|Vijt = INNijt /Vpﬁjt ). If we denote ) >1 as the increase in TFP enforced by each additional “efficiency unit” of

innovation and competition, we can write the TFP-growth as Alog Ajj; = (VO +V11Vjjt—1 +V2RPM )Iogy

Implementing this expression in the Solow decomposition and some rewriting, we arrive at:

Apijt =@ +@_|Vijt_1+(02RPM jt +¢3(Akijt _Alijt)+ %JAIIJt + Tt

This equation can be estimated by ordinary least squares.
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Figure 3.5 Labour productivity in full-time equival

ents for the Dutch retail trade, 1995 - 2002
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Table 3.5 Estimation results productivity, 1996-200 0°

Determinant Estimate t-value
Competition 0.04 1.98
Lagged Innovation relative to value added 0.01 2.06
Captial Intensity 0.22 13.27
Labour 0.00 0.39
Intercept -0.13 -221
R-squared 0.17
Number of observations 930

Source: own calculations based on PS- and CIS-data
Note that only the three years 1996, 1998, and 2002 can be used.
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Policy issues

From a theoretical perspective both competitioniandvation are considered as important
drivers of productivity (growth). In the previousction we examined whether these two drivers
give more insight into the performance of the Dutetail trade and if these drivers are of
importance to policy makers. Based on our findiagd given the applied model specification
and data, this study as yet provides a number lafypgsues mainly related to competition. We
will first discuss three policy issues directlyatdd to the findings of our study followed by a
discussion of three policy issues subject for aatielBefore embarking on these issues, one
should note that we did not investigate employnhegislation and innovation policies, which
both are of importance to the performance of theebretail trade as well and may intervene
with the policy issues discussed below.

Findings of our study

No effect of changes in legislation on competition

The American Conference Board (ACB) stated thatileggry obstacles, restricting competition
development, have slowed down productivity growtlseveral EU-countries including the
Netherlands (McGuckin et al., 2005). This statenegnphasizes the importance of a detailed
study if indeed legislation may hinder competitaord consequently productivity of the Dutch
retail trade.

Results of our study indicate that regulatory nefetike the changes in the shop opening
hours in 1996 or the introduction of the New Contjmat Act in 1998 did not have had a
significant (positive) effect on competition up2002. That is, competition did not become
more or less intense due to these reforms. Howeuerto data constraints the parameterisation
of the regulatory reforms in our model is rathenggie and a further analysis is advisable to
disentangle the effect of regulatory reforms on petition development.

In addition, policy makers should be aware thaeothctors may have unintended effects
on competition and may offset the effect of polityanges. Indeed, the analysis in the previous
section suggests that this is the case.

Positive effect of competition on innovation

The importance of innovations for the retail tréglagain made clear by the ACB, which
indicates that, the slow adoption of innovatiorsnge, a head start for the US retail trade) is
one of the reasons for the relatively meagre pevdmce of the EU retail trade. This raises the
guestion: Is competition conducive to innovatiofrc8 the famous work of Schumpeter
economists and policy makers have been interestdsi question. Economic theory is
ambiguous on the relationship between competiti@hianovation. More intense competition
may stimulate firms to innovate in order to becaneemain the leader in the market. On the
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other hand, competition may be too fierce redu¢mgante) profits. Hence the trade-off
between these two effects could reveal a non-lirationship between competition and
innovation.

Our study provides preliminary insights in the Dusituation and a linear relationship
between innovation and competition is distinguisti@de should note that the decision on
innovation expenditures can be divided into twoesafe decisions; the decision to innovate and
the decision on the level of innovation expendgufkhis distinction is of importance as more
than 70% of surveyed retailers indicated that tfidynot innovate at all. With the objective to
increase welfare, each of these two decisions dimikconsidered by policy makers. Results of
our study indicate that competition seems to belgoive to both the probability of innovation
and the level of innovation expenditures for thedbuetail trade.

The results on innovation should however be intggat with care. First, innovation is a
difficult concept, particularly in service-relatewlustries. The distinction between product and
process innovations is hard to make and is to sexent also related to investments in physical
capital. Second, our model used innovation exparetitas a concept for the intensity of
innovation. Innovation expenditures are an inpuasoee and reliable output measures of
innovations at the firm level are not available thoe Dutch retail trade. And third, limited
information is available on innovation activities the Dutch retail trade especially compared
to other countries.

Effect of competition and innovation on productivit y

The empirical results confirm the assertion thamgetition may stimulate firms to obtain
higher levels of efficiency, that is, competitiana driver for static efficiency in the market. In
addition, the general idea that innovation is apantant driver behind productivity growth is
supported as well (dynamic efficiency). Howevenawmation expenditures are rather low and
infrequent in the Dutch retail trade. The effectrofovation on productivity implies an indirect
positive effect of competition on productivity viaovation as well. If indeed competition
leads to higher innovation incentives the effecpooductivity becomes even stronger. This
indirect effect may take some time to demonstrtatfi

Issues subject for a debate

The productivity growth of the Dutch retail traderélatively meagre in the 1990s, eroding to
some extent the favourable international rankingeims of productivity levels. Although the
Dutch performance is more or less on par in a Eranperspective, the industry is
considerably lagging behind growth rates seenfeildSA. The US retail industry remains
therefore the leader in productivity. The resultprgductivity-gap with the USA entails a
catch-up bonus for the Dutch retail trade. Despitécations of a catch up in ICT investments
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(Van der Wiel and Van Leeuwen, 2003), these mayeanough to catch-up with the US
retail trade. Incentives in the Dutch retail tramay be too low to collect this catch-up bonus.
International studies on drivers of the incentiteesatch-up are limited for this industry.

The ACB recently published a study in which thensiated the meagre performance of the
EU-countries into a lag in the transformation pescef the retail trade. They distinguish five
factors that may explain this lag, (1) head-statretail trade in adoption of new technologies
(hence, ICT), (2) regulatory obstacles within artil®en EU-countries, (3) scale advantage of
the US retail trad&’ (4) slower complementary changes in the&8id (5) culture and taste
differences across Europe. In addition, our studyides (additional) insights on competition
and innovation as drivers of productivity (growtii)the Dutch retail trade. The ACB-factors
one and two have been addressed in the three psdicgs discussed above. The remaining
factors relate to our following discussion whetther Dutch retail market functions as desired
and if firms face appropriate incentives to enhgmoeluctivity.

Dutch retail trade still too less competitive?
Is the Dutch retail trade not competitive enough® fuestion brings forward the discussion on
the optimal level of competition in a certain markeor example, a clear trend in the Dutch
retail trade is that the number of firms declinessiderably over time. Fiercer competition may
accelerate this decline but the effect may stilpbsitive in terms of (consumer) welfare. When
this trend is induced by consolidation into retdifins or larger outlets, retailers may produce
more efficient due to lower costs. Furthermore, petition should force firms to pass on these
costs savings to consumers. On the other handucwrsvelfare might decrease if competition
would reduce, for example, a desired product wariet

We only considered the period 1993-2002 and thezefannot provide insights into the
relation between competition levels in this peréod potential causes of the current ‘price war’
between supermarkets. Still, the level of competiiRPM) for our period is low and the ACB
indicates that the price cost margin of the Ne#rat$ is the second one highest of eleven
countries?® Moreover, results of our study indicate that stgat interaction declined between
1993 and 2002, that is, firms became less aggeessigach other. These results might indicate
that competition was not intense enough in the Dretail trade for this period. However, our
study cannot tell whether the competition levethe Dutch retail trade is effective enough in
terms of welfare. It only showed that competitidd dot become more or less intense over the
period 1993 to 2002. A separate study on this tigpaavisable.

" The ACB indicates the reduced opportunity of cross-border scale in the EU as a factor for lower productivity levels
compared to the USA. Our study purely focuses on the Dutch market itself and it indicates that the retail trade is
characterized by constant returns to scale for larger firms.

% Regulatory changes in industries related (complementary) to the retail trade, for example, transportation.

2 These countries are: Austria, Belgium Denmark, France, Finland, Germany, Greece, the Netherlands, Portugal, U.K., and
the USA (see page 33). For example, the USA obtained a value for the price-cost margin around 10 per cent and the
Netherlands around 40 per cent. Nonetheless, the price cost margin is not an ideal measure of competition and may indicate
differences in capital costs, labour costs, as well as other factors.
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Dutch retail trade too regulated?

Considering the period 1993-2002, a number of edguy reforms has been undertaken to
increase competition and improve labour produgtigitowth. But still the OECD recently
recommended that further deregulation of the Dugtil distribution is required to ensure
effective competition (OECD 2004). According to BECD, planning restrictions are still
important barriers to entry and impede productiiritprovements® The ACB also argued that
regulations hinder competition development and egusntly productivity (growth). Firms

may operate below the minimum efficient scale duesstrictive regulations, and hence are less
efficient. Moreover, regulations might hamper emtfyew firms as well.

Should legislation be changed in such a mannercthapetition may increase? As long as
effects of current regulatory reforms are uncladditional reforms are less opportune. For
example, with the intention to increase competitisiorms appear to have had a negative effect
on the entry of new firms and consequently indlyeeiduced competition. In addition,
although findings of our study indicate that inGieg competition enhances innovation and
productivity, continuously stimulating competitiomay eventually reduce (consumer) welfare
and therefore competition is not a no-regret padiicgll circumstances. A comprehensive (i.e.
ex ante versus ex post) analysis is needed to oleliestatements about the actual effect of
each reform. And consequently this analysis shpridide guidelines for additional regulatory
reforms.

Market failures versus government failures

All'in all, innovation and competition appear toibortant factors for productivity and hence
for policy makers that aim to enhance welfare. 8owe sketched issues for policy without
referring to sources of potential market failurBlse stable competition level and the relative
small number of innovations tend to indicate thatihcentives to improve productivity are low
within the Dutch retail trade. Regulatory refornssyat seem not to be successful in increasing
competition levels. Until the effects of these refe have become clear the need for additional
reforms is doubtful. Furthermore, too much comfmtitay eventually harm welfare if fierce
competition entails a market that does not matcisaemer preferences. For example, due to
taste and culture differences it may be difficalbbtain scale advantages as can be seen for the
USA. Therefore a focus on market incentives tlaamper market performance is advisable.
For instance, more should be known of the impacegfilatory differences between EU-
countries and whether potential market failuresras¢ored.

% Another general recommendation of the OECD was that the administrative burden on Dutch start-ups are comparatively
too high, both in terms of cost and time.
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Main findings and further research
Main findings

This document focused on competition and innovati®two main drivers of productivity
growth and took the relationship between competitionovation and productivity explicitly
into account. Furthermore, it was driven by thresearch questions.

How did the extent of competition in the Dutch fettamde changed during the 1990s and early
2000s? Based on the relative profit measure asatati of competition it was shown that the
retail trade experienced a relatively constantlldueing the period 1993-2002. Although
several regulations have changed with the aimrémgthening competition levels, results do
not indicate that these have had a significant ohpa competition. Other factors appear to be
of more importance concerning competition developme

In what manner did competition influence innovatiotensity of the Dutch retail trade? The
retail trade is characterized by relatively loworation expenditures and a relative low number
of innovating firms. To estimate the relation betweompetition and innovation the level of
innovation intensity is approximated by firms’ ini@ion expenditures relative to its sales
levels. One should note however that the decisibimoovation expenditures is dependent on
the decision to innovate. The decision processistiherefore of two steps, which we take
into account, however with the same model spetifingor both decision. Empirical results
indicate that a rise in the level of competitionremases the probability of innovation and
induces more innovation as well. Note that innaratxpenditures are an input measure and do
not provide information on innovation output. Outpeasures of innovation are not available
for the retail trade.

How do competition and innovation affect produdgiigrowth) of the Dutch retail trade?
Findings revealed that both competition and inneveénhance productivity growth.
Furthermore, the retail trade is characterizeddmstant returns to scale. Competition may also
influence productivity growth indirectly via moreriovation. If indeed competition enhances
innovation the effect of competition on productmifrowth becomes even stronger.

Given the data and the applied model this study fartvards several policy issues. Policy
makers should be aware of the complexity of cortipatin a market and that other factors than
legislation may be more dominant concerning cortipatiFindings of this study do not

provide an answer to the question whether compestievels in the retail trade are effective
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enough in terms of welfare. Second, innovationd#fecult concept in service oriented
industries. Although competition enhances the godityaof innovation and the expected
innovation expenditures, these results should teegreted with care. The relation between
innovation incentives and competition is still Etlunclear and an issue for further research.
Third, indeed both competition and innovationsiamgortant drivers to enhance productivity,
and are as such important for policy. And fourtfg@aus on market factors that hamper market
performance is desired as well as an identificatibconsumer preferences to asses the effects
of (future) policies on competition.

Further research

We have addressed several issues concerning dof/preductivity growth and the relation
between competition, innovation and productivitgsBd on these findings we distinguish
several points of further research.

Relation between competition, innovation and produc tivity

This study provides a preface of the relationslgifween competition, innovation and
productivity. This mutual relationship relation sita be further analysed theoretically as well
as empirically. Especially the functional form bétrelationship between innovation and
competition is still an issue of debate (see aésd point).

One extension of the model is to include the egtonaof the relative profit measure
directly into the model. Due to data limitationsicerning innovations we first determined the
relative profit measure on firm-level data and udexbe values together with the CIS data to
estimate the relation between competition, inn@vetind productivity.

Another extension is to relax the assumption thabvation may not directly influence
competition. Product innovations might quickly bepiemented and may result in a direct
effect on competition.

In addition, another extension is to adjust proditgtlevels for firms’ individual price
setting. Actually, firms may charge different psdeecause of differences in product-quality or
service. Product quality and service are notabhgets of importance for competition.
Unfortunately, neither firms’ product quality omrgiee, nor firms’ individual prices can be
observed directly. Klette and Griliches revealeat th a competitive setting deflation of firms’
sales by a general industry deflator entails biasedlts (see Klette and Griliches, 1996). They
provided an attractive solution by reformulating ®olow productivity-decomposition in order
to cope with firms’ individual price setting.

Innovation incentives and innovation expenditures
One may distinguish two decisions concerning intiona. A firm needs to decide whether or
not to innovate and successively how much to inveistnovations. In this study we addressed
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this issue however we have not specified each idecieparately. The distinction between
these two decisions is not straightforward asdlkted may influence the first decision.
Furthermore, determinants of both decisions nedx tdistinguished. An issue that is not yet
resolved in empirical and theoretical literaturefoAmulation of the relation between
competition and innovation with one decision predgsores the possible differences in the
effect that competition may have on the underlyimg decision processes.
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Appendix A Derivation of Relative Profit Measure

Assume that consumers have a CES utility fun¢ﬂicm(qf + qg)%,a 0 (01], from which they
derive their demand of two competing productsatt be verified thaj/(l—a) equals the
consumers’ elasticity of substitution between thie products. In that sengemeasures the
extent of competition. Aghion et al. (2001) showttthe profits of firmi is a declining function
in the firm’ s relative marginal costgi(/c_j) , 7 = ¢(ci /Ci ,a), i =12. From this it can also
be verified that

a[”l) / a[ci] <0 (A1)

This points to the negative relation between redafirofits and the relative marginal costs.
In case of a Cobb-Douglas production functiaty,/€_; ) equals to the reverse ratio in labour
productivity, i.e(q-; /I )/(qi /Ii) , i.e. when both firms have equal scale parametedsequal
wages. The TFP, however, can be allowed to vamysadhe firms (see the appendix for a
formal proof).

Boone introduced to measure competition by thaivelgrofits measure (RPM), which can
be derived from the negative correlation betweetative) marginal costs and (relative) profits
thus serves as an indicator for competition. Morenglly, the RPM is derived as the parameter
of (the logarithm of) the relative marginal costglie regression of relative profits on marginal
costs and relative sales, as we will show below.

Assume a homogeneous market with one single mprlatp . Consider 2 firms, one
efficient firmi with marginal costs; and one inefficient firrm with marginal costs,, .
Obviously, it holds that; <c, . The aforementioned fundamental property of coitipet
entails that

P~CG _ P~Cn

(A.2)
G Cn

This indicates that the ratio between profitabi(iper product) and the marginal cost of the

inefficient firm n is lower than the same ratio for the efficientrfir Rewriting (1.1) yields

Now assume that the left-hand side of the lattequrality (relative profits if firm) can be

approximated by some increasing functiorcpénd c,, , with parametep, that is,
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(P‘Ci)_ G g Ci
z—jp—cn = a > (A.3)

If one multiplies both sides of (A.3) with the rie@ output, this yields a formula for profits of
firm i relative to those of firm.

(p-ci)a _(c ﬁQi
cnlan (en) an Ao

Linearization can be obtained by taking logarittohéA.4) yielding the following specification

for relative profits.

|og[((|:;%)HJ ,Blog( nJ+Iog[qnj ,Blog( nJ+Iog[ Egﬂ (A5)

The last term (relative turnover) is a scaling-téomelieve the difference in dimension on the
left-hand side and the first two terms of the righhd side. Actually, the endogenous variable
refers to theotal level of the relative profits of firm, while the first term in the right hand side

refers to the relative (variable) copes unit of firm i.

. o Ci G
Note, given that; <c,, and (A.2) this implies that’ <1 - Iog(—'J <0 and that
c Ch

n

g >1. The condition for the parametgican be now derived from (A.3) in the following
P—Cp
manner
B
[C_'J =(p- C)>1c>ﬁ|og[ j>o (A.6)
Cn (P—cp) Cn

which entails thats<0.
Estimation of the RPM

The specification for estimation of the RPM basadA.5), for a certain pre-defined market at

a certain point in time, becomes
Iog(I:I ) a+,BIog( )+ ylog( )+ & (A.7)

where I:Ii stands for relative profitsfi for relative marginal costé’,} for relative turnover all
for firm i. This model can easily be estimated using standast-squares techniques. Note that
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according to (A.5), estimation results should réveat o is close or equal to zerg,should be
close or equal to 1 and according to (AG3®hould be negative.

Model (A.7) can easily be adjusted for multiplegimeriods yielding the following
specification

|09(ﬁ it )= a+ B |09(Cit )"‘ 7 |09(Tit )"‘ Eit (A.8)
Estimates can be obtained using ordinary leastregublote, from (A.5) it follows thgtshould
equal 1, for estimation purposes one should howeetimpose this value. Furthermore,jas

may differ from 1, this deviation may differ ovéme and therefor¢r may vary over time as in
(A.8).

49



50



CONCEPT - DO NOT QUOTE

Appendix B Determinants of competition

This appendix provides formal derivations of théed®inants of competition and (partially)
exit and entry rate.

Measurement of entry and exit rate

For each branchand each yedrwe defined the entry rate &Ny = Nengry g /Ns[art, 4 and the
exit rate asFNyj = Neyt tj /Ntart, t » With respectivelyNengry i Nexityj and Nstart,tj as the
number of entrants, exiters and the number of fiatrthe beginning of the respective year.

The data source for these determinants is the @elRigm Register (Algemeen
Bedrijfsregister, ABR) of Statistics Netherland&elyears for which data is available range
from 1995 to 2001 for all sectors, except for ttamsport sector, the hotels and catering
industry and car sales (for these branches oniy 1695 to 1998). Due to the missing values of
these important variables, we excluded these sefitmmn all regressions

Measurement of capital intensity and market size
Capital intensity
In the regression we included the weighted branehage of the share of firms’ depreciation
costs in total sales, as an indicator for capitarisity and economies of
scaleDy = z”]j (D /S )* (S(i/Sj ) with Dy ; the depreciation cost of firimin yeart, S;;
total sales of firm in yeart, and § ; total sales of branghin yeart as a whole. Note that
S, /S,j denotes firm ‘s market share in brangh
The data for this determinant are derived fromsiinvey-data of the Production Statistics.
The years for which data was available range fré881to 2001.

Market size

To obtain an indicator of market size at the 5tdigiel we have to use a approximation. The
market size is based on the deflated growth-indeReototal retail trade and the share of each
branch in the retail trade with respect to salesl& MS;; =Gl j; x SH ¢, with MS; the market
size of brancl at timet, G, the growth-index an8H;; the share of branghat timet. The share
of branchj is determined bySH j; = Sjt/S[ , with §; total sales of brancljeat timet andS the
total sales of the retail trade at time

Indicating the extent of strategic interaction

To highlight changes in strategic interaction we thge concentration rate (Hirschman-
Herfindahl index). The shift from quantity compigtit to price competition entails an increase

in strategic interaction between firms. In thisecasth the relative profits measure and the
concentration rate increase at the same time ancktlerse reasoning holds when strategic
interaction between firms declines. As both vagalthange in the same direction the estimated
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parameter must be positive to demonstrate an effesttategic interaction. Still the
significance of the parameter provides the exténbberence between competition and
strategic interaction, while the actual changehefindicator tells whether the extent of strategic

interaction has increased or decreased.

Measurement of advertising

We adopted the weighted branch average of the sifidirens’ sales costs in total sales, as an
indicator for advertisingADVy; = z”]j (ADV; /S )* (Sti /S ) with ADV; ; the depreciation
cost of firmi in yeart, §; total sales of firm in yeart, and §; /S, ; as firml ‘s market share
in branchj. The data for this determinant are derived frommdtirvey-data of the Production
Statistics. The years for which data was availadtge from 1993 to 2001.

Indicators on regulatory reform

We include a ranking variable on regulatidRR;) as the sum of two dummies representing:

The impact of the MDW-operation of 1996. The MDWhalay equals 1 for all branches in all
sectors for 1996 and thereafter, and O otherwise.
The impact of the new Competition Act (CA): The @Ammy equals 1 for all branches in all

sectors for 1998 and thereafter, and O otherwise.
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Appendix C Detailed competition development

In Section 3.3.2 we presented the developmentmpetition for the Dutch retail trade as a
whole. Figure C.1 presents the development of cditigpefor the taxonomy as presented in
Table 5.1. We can make this detailed analysis donpetition only, as data limitations
concerning innovation restrict us to an analysisashpetition, innovation and productivity for
the retail trade as a whole.

Competition development for each of the five categgshows a similar trend as for the
whole retail trade. Over the period 1993-2002 cditipe hardly changed, except for the
department stores category, which shows a sliglgtlining trend.

Table 5.1 Taxonomy Dutch retail trade
Category SBI
Supermarkets 5211
Department stores 5212
Special food stores 522
Convenience stores 5241/ 2/ 3/5/ 7/ 8
Other 523, 5244/ 6/ 9, 525, 526, 527
Figure C.1 Relative profit measure for 5 categories  of the Dutch retail trade
4.5 -
4 -

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

— Convenience stores --- Department stores - Special food stores
----Other — Supermarkets
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Appendix D Estimation results entry and exit

In Section 3.3.2 competition is explained usingesaldeterminants including entry and exit.
The latter two variables are endogenous and pagrtdapend on competition. Therefore a two-
stage least squares method is used and the estinnasiults for entry and exit are reported in
the two tables below. A trend is included for tixé@ eate to control for the strong decline in the
number of firms that is not caused by the othelushed variables, for example, changes in

consumer behaviour.

Table D.1 Estimation results for entry

Determinant ? estimated parameter t-value
Depreciations -0.11 -1.58
Advertising -0.00 -0.07
Market size -0.01 -0.99
Regulatory reforms -0.04 -2.16
Entry 0.80 31.65
Competition 0.09 2.35
Intercept -1.220 0.41
R-squared 0.69
Number of observations 510

2 All determinants are included as lagged variables for explanation of entry

Table D.2 Estimation results for exit

Determinant ? estimated parameter t-value
Depreciations -0.05 -0.81
Advertising -0.04 -1.00
Market Size -0.01 -0.97
Regulatory reforms 0.09 2.22
Exit 0.56 19.16
Competition 0.04 1.27
Trend -0.04 -2.55
Intercept 0.79 3.56
R-squared 0.46
Number of observations 510

2 All determinants are included as lagged variables for explanation of exit
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