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Executive Summary

Aims and research design

In today’s transport planning policy climate of car-use management and
restraint, it is appropriate that private development-related transport
infrastructure is provided on a similar basis to public sector infrastructure.
Failure to manage vehicular trip-ends at development sites will
undermine efforts elsewhere to achieve more sustainable growth. The
assessment of development infrastructure needs is based fundamentally
on the use of trip rate assumptions in Transport Impact Assessments
(TIAs). TRICS is the leading source of such data.

The aim of this research is to encourage better practice in trip rate
selection from the TRICS database by analysing how and why trip rates
vary. It is hoped that better understanding will lead to more thoughtful
and policy-compliant TIAs. The research never set out to provide a new
set of statistically robust rules for trip rate selection. The available data
from TRICS or similar sources, though plentiful, still does not permit this
on a generalised basis.

The research was not restricted to TRICS data. It considered the messages
contained in:

* consumer expenditure data
¢ - the commercial performance of competing retail operators.

The work also looked at the way trip rate assumptions are translated into
forecasts of peak parking accumulation and at the resulting relationship
between measured peak parking demand and the actual parking capacity
provided at a large number of sites.

Suggestions are made for further research studies.

Research findings

Trip rates

. there is no consistent justification for applying trip rate growth
rates to forecasts, especially in food retailing

. trip rates at a given retail site will vary over time because of

competition, market maturity and product development;
competition is probably the most important variable

* town centre locations tend to have lower vehicular trip rates than
elsewhere
. there is no clear regional pattern.
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Parking accumulation

. there is little doubt that peak parking accumulation has been
systematically (but not universally) over-estimated in recent years,
particularly in the retail and leisure sectors but to a much lesser
extent for employment and industrial uses; this has often been
translated into parking over-provision by developers and
authorities alike.

Towards better practice

TIAs should refer explicitly to the extent and nature of a development’s
competitive environment, where this is relevant. Typically it will be
relevant for retail and leisure developments but there is also competition
for skilled labour in many parts of the country. Trip rate selection should
relate sensibly to such findings by being compatible with retail impact
assessments, for example. This research shows that a great deal of
information is available for this purpose.

Locational characteristics also influence trip rates and the quality of such
information in TRICS is being increased.

Practitioners should recognise more readily that the lowest trip rates in
TRICS are just as valid as the highest ones. Their duty is to try to
understand trip rate variability and make selections accordingly.

The routine use of or requirement for 85™ percentile trip rates in traffic
impact work is inappropriate except for sensitivity testing of access
arrangements. It is certainly inappropriate as the sole basis of parking
accumulation calculations.

The resulting more frequent use of lower trip rates may lead to less
extensive off-site highways works as development-related traffic impacts
will reduce but additional expenditure will be required to bolster
accessibility by non-car modes.
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1:

Introduction

The purpose of this research

1.1

1.2

1.3

The TRICS database has grown in scale and scope since its
inception in the late 1980s. The amount of data has grown
steadily in terms of sites and the number of days surveyed and
there are now many more land use categories than in the first
versions of the database. This growth has increased the usefulness
and statistical reliability of TRICS.

At the same time, the procedures used for incorporating TRICS
data in traffic impact assessments (TIAs) were refined, reflecting
not only the existence of better information in TRICS but also the
need for greater rigour in assessment. Traffic impact assessment
became a more serious issue as congestion increased and road-
building decreased. Most recently, the emphasis has shifted to
more broadly based Transport Impact Assessments, reflecting
increasing interest in non-car travel modes.

The Consortium has always been concerned to assist practitioners

.in the use of best practice in trip rate selection. With the advent

of the White Paper and its further endorsement of sustainability
principles, it is even more important that the Consortium develops
its advice on trip rate selection. The aims of this research are:

* to generally refine trip rate selection by research that
provides a better understanding of how and why trip rates
might vary from site to site and over time

* in so doing, help to avoid the inappropriate use of high car
trip rates (eg when assessing parking supply)

¢ to ensure that all the data in TRICS is regarded by users as
valid, not just the mean, 50" or 85" percentile values

. to ensure that TRICS continues to be perceived as the tool
for transport impact assessment by refining its use and
content based on research findings

. to develop data collection and research programmes that
support the above aim.
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1.4

1.5

1.6

1.7

1.8

1.9

The Consortium has been addressing these concerns through its
Conference and User Group programmes over the last two years
in particular. There is detectable sympathy for the need to address
these issues further but it appears that common practice is still
based on the adoption of 85" percentile trip rates identified in a
rapid trawl of the national dataset in TRICS.

Whilst higher than average trip rates may help to develop access
arrangements in a programme of sensitivity tests, it has been
incompatible with Government policy since 1994 (PPG13) to use
such high rates to determine on-site parking provision.

What has always been clear is that the trip rate of a foodstore at a
point in time is likely to be considerably affected by its
competitive environment and that, as competition varies over
time, the trip rate is likely to vary similarly. Most practitioners
would find this intuitively correct although few refer to it
explicitly. Time-series analysis may help to develop a better
understanding of this effect.

It is also highly likely that location affects trip rates. [f this were
not the case, the Government would have no basis for

"emphasising the value of locational policies as the key to

sustainable development; trip rates for town centre sites would be
the same as those for more peripheral sites. This seems unlikely
given the greater choice of non-car modes and the relative
disincentives (congestion and cost) of using cars in town and city
centres.

There is growing evidence and awareness of over-provision of
parking at some types of recent development that may be
explained, at least in part, by the inappropriate use of the same
trip rate for highway testing and parking provision. This relates
quite neatly to the recent (1998) research into parking standards
for the Government Office for the South East (GOSE) which
suggests a need for a sea-change in attitude to accommodating the
private car at new developments through restrained parking
standards and more prescriptive locational policies (if Government
policies are to achieve stated objectives).

A weakness affecting research into all trip rate variation is that a
statistical basis for firm conclusions is not available, even from
TRICS, despite its status as the largest database of its kind in the
UK. We do not rely solely on a data-led approach in this research
as a result. It is intended to promote thought processes rather than
simple answers.
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1.10

1.11

1.13

The data weaknesses will remain in the short term. The research
should therefore not seek only statistical conclusions. By example
and interpretation, it should encourage practitioners to think more
clearly about transport impact assessment processes, especially
trip rate selection, and what trip rates imply for trip distribution.

This could be achieved through a better understanding of the way
developments function in transport terms.

In the retail sector for example, catchment, trip rates and net
traffic impact are all affected by competition. If a new foodstore
simply takes trade from a nearby existing store which
subsequently closes (eg Safeway, St Albans where the adjacent Co-
op closed soon after Safeway opened), the net impact is minimal
except at the new and old accesses. The traffic is virtually all on
the local network already.

If the new store claws back shopping spending from another town
and all stores survive then vehicle kilometres may reduce overall
as average trip lengths reduce but the impact on the local network
will be more significant. TIAs should show an understanding of

_these effects and tie in with shopping impact analyses that address

competition implications directly. This effect has most recently
been studied in TRICS Report 99/1: Transport Characteristics of
Foodstores at Retail Parks.

It is also important to understand how parking restraint could
affect trip-making and mode choice and then seek proof of this
effect through a specific data collection programme. Examining
parking accumulation and provision data in TRICS can start this
process.

The overall aim of better practice is not to make TIA production
more complicated. The available data often does not justify extra
complexity. For example, there is only a minimal understanding
of the specific impact on mode choice of a subsidised bus service.
However, the Consortium believes that the knowledge and
judgement already gained can be used to better effect.
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1.15 A mode shift from the car can be forced in certain circumstances,
as shown by the TRICS/SERPLAN-sponsored research into parking
at offices (Parking and Public Transport, the Effect on Mode
Choice. A Study of B1 Developments (TRICS Report 93/1) and
Additional Surveys at B1 Developments with Constrained Parking
respectively (TRICS Report 95/1)). Where there is a choice of
modes, Government policy is to encourage different behaviour at
the margin (to address the problem of car dependency for very
short trips for example) by reducing car parking opportunities and
improving accessibility by other modes.

1.16 This approach does not involve classical forecasting but the
adaptation of practice to be more in tune with the prescriptive
approach to new development the Government says it supports.
“Predict and provide” set the scene for conventional forecasting.
It could now be argued that demand management is not amenable
to such an approach. We are being encouraged by the
Government to deliberately under-provide relative to
unconstrained car demand

1.17 This therefore seems an opportune time to consider best practice
in trip rate selection given:

. the heightened awareness of the adverse impacts of traffic

. Planning Policy Guidance (PPG) variously issued by and
expected shortly from the Government, including the
revised version of PPG 13

. up-dated Regional Planning Guidance (RPG)

. reviews of parking standards for new development initiated
by some local authorities in response to this Government
guidance that aim to impose maximum standards which
could help to restrain car use

¢ the continuous development of the TRICS database.

1.18 This research paper therefore considers:

. the latest available information about the variation in trip
rates over time

. information about the regional and locational variation in
trip rates ‘
. information about parking supply and peak demand.
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Technical approach

1.19

1.20

1.21

TIAs, by their very nature and purpose, concentrate on road traffic
associated with development. The primary transaction that really
matters, the expenditure of personal time and money on services
and consumer products in the retail, leisure and service sectors is
rarely considered.

It is still relatively uncommon for retail impact studies to provide
the basis for a TIA, despite the fact that such studies are one of the
established ways of addressing local competition effects and
trends in consumer expenditure.

This research therefore considers the messages in information
about domestic expenditure behaviour in order to introduce this
important link with the driving force behind traffic attraction and
generation associated with, for example, new retail developments.

Background influences

1.22

1.23

1.24

. Before presenting the research findings, it is worth considering the

likely future influences on consumer expenditure and travel
behaviour. Although past trends are always instructive, future
trends can be affected by policies and events which have not been
influential in the past (eg revisions to PPG 6 and PPG 13). While
such influences are generally inherently difficult to predict, the
general direction of future policy now seems established, having
been introduced by the previous Government and re-affirmed by
the new one.

A number of current influences cannot yet be reflected in retail or
travel trends although they are increasingly evident in recent
Planning Appeal decisions. There are lag effects associated with
many of these influences which mean that some years may pass
before the effect is quantifiable in measured trip rates.

The following effects will tend to increase car use and hence,
potentially, the worst transport impacts:

. the continuing tendency for household units to acquire
second (and third) cars

* the gradual reduction in household size
. the increasing affluence, fitness and life expectancy of the
elderly
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* the tendency towards centralisation of some land uses to
achieve economies of scale and greater concentrations of
expertise and resources, involving the closure of many
schools and hospitals and the expansion of those that are
left

¢ the pressures that maintain competitive environments and
heighten customers' awareness of quality and choice,
resulting in the tendency to travel further in search of
apparently greater consumer satisfaction

. commercial pressures to attract appropriately skilled labour
brought about by changing socio-economic patterns and an
expanding female workforce (for whom convenience and
security is considered paramount and perceived to be best
provided by car use)

. the policy-remoteness of the private sector funding
institutions (that back developers) from travel restraint
principles and issues means that footloose funding will
often find a home in a less successful local economy that
seeks inward investment and employment at any price in
environmental and energy resources terms (and
consequently be diverted from more sustainable locations
where reduced parking provision is a condition)

¢ the limited investment to date in new, high quality public
transport services which might attract car users in
conjunction with car use restraint policies, especially at a
local level.

1.25 The following effects will tend to decrease or influence car use in
such a way as to reduce transport impacts, especially in terms of
peak demand:

. a greatly reduced current road building programme that
will inevitably be associated with increased traffic
congestion and peak spreading for as long as attractive
alternatives to the car are unappreciated and under-funded
and attitudes to car use and cost do not change

. increasingly congested car parking stock in urban centres

. PPG 6 and 13 guidance reflected in the contents of
Package Bids, TPPs, LTPs, revised local and structure plans
and the general presumption against out-oftown
development
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1.26

. company transport plans imposed as conditions of
planning permission or to enable expansion without
relocation

* gradual education of the general public about the
implications of its travel behaviour through the media and
Travelwise campaigns

. reviews of parking standards for new development which
move from minimum to maximum standards, especially if
such change is coupled with strengthened parking
management measures and enforcement (eg decriminalised
parking enforcement)

. greater public acceptance of park and ride facilities

. the continuing development programmes of leading
retailers, which will tend to reduce average travel distances
as markets mature and saturate

. the increased use of IT and telecommunications systems as
a substitute for business and personal travel eg modems,
faxes, home banking and shopping channels, etc

. Sunday opening, late night shopping and similar
adjustments to the times at which services can be accessed,
combined with a return to home delivery services
commonplace in the 1950s and 1960s.

It appears there are roughly equal numbers of powerful influences

tending to increase and decrease travel demand.

Structure of this report

1.27

1.28

Section 2 of this report contains information about consumer
expenditure in relation to a variety of retail activities, gathered
from published sources. The information relates to the retail
equivalent of trip rates, turnover per unit area of retail floorspace
(known as “sales density”). There is therefore a focus on retail
land uses in the research. Further research will be needed to fully
examine leisure-related development, another fast-growing sector.

Sales density describes the purchasing activity attracted by a given
amount of retail development. It is reasonable to assume that
trends in this measure will be reflected in trends in travel and car
trip rates. TIAs could therefore take account of this information
when explaining how a new development will work.
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1.29 Section 3 of the report is concerned with time-series analyses of
trip rate data in TRICS, which seeks evidence of variation over
time. Account has been taken of the limited data for some land
use categories, despite the size of the overall database (this
variation in the amount of data for some land uses and some
geographical areas is currently being addressed in the data
collection programmes for TRICS).

1.30 Section 4 reports on information in TRICS about peak parking
demand and actual parking supply.

1.31 Section 5 considers the overall implications of the above research.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 8



2:

Consumer expenditure

Information available

2.1

2.2

2.3

Consumer expenditure is one of the key economic variables
monitored by the Government to assist management of the national
economy. The level of "High Street" sales is used as a proxy for the
much sought after "feel-good" factor in the current political climate.
Such information also guides investment trends in the private
development sector. The demand for and importance of such
information has resulted in it being available from a number of
sources. .

This research concentrates on retail activity. This is the area with
the largest amount of TRICS data and also accounts for a large
proportion of private sector development activity.

The following sources of published data have been used:

* Office for National Statistics
(consumer expenditure data)

. Retail Intelligence, part of the Corporate Intelligence Group
(recent time-series sales density data for leading retail
companies published in Retail Rankings)

. The Unit for Retail Planning Information (URPI)
(early time-series sales density data for selected retail

companies)

. Annual Reports of leading retailers, which contain
performance data in time-series, format

. performance data for individual stores.

National expenditure trends

2.4

2.5

The Office for National Statistics publishes very long time series
data on many economic indicators, including consumer
expenditure, in Consumer Trends.

Figure 2.1 shows trends in personal expenditure on selected items
in real terms (1995 prices in this instance). The data on which it is
based is in Table A1 in Appendix A.
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2.6

2.7

2.8

The published data shows that:

¢ total consumer expenditure has increased in real terms by
2.8 per cent per annum on average between 1980 and
1998, similar to but slightly faster than the long term GDP
growth rate of 2.4 per cent per annum over the same
period (this apparent contradiction is possible if saving
reduces and borrowing increases)

* consumer expenditure fell in real terms during the
recession (1991, 1992), again in line with GDP

Figure 2.1 shows that:

. expenditure on food has grown very slowly but steadily by
1.0 per cent per annum since 1980 in real terms (much
more slowly than overall expenditure)

* durable goods and clothing expenditure has risen faster
than food but durable goods sales suffered badly in the
recession; drink and tobacco sales have been falling
steadily in real terms, particularly since 1990

average annual growth rates for these sectors are:

durable goods: 4.8 per cent
clothing and footwear: 4.4 per cent
drink and tobacco: -1.0 per cent
. the average growth rate of the above sectors plus food is

1.8 per cent per annum.

This limited growth in food expenditure could be entirely due to
demographic change. Although the UK population has grown by
only 0.2 per cent per annum in the last 20 years the number of
households has grown by 1.5 per cent per annum. The volume of
food purchased (and hence the travel activity associated with it)
would tend to grow at a rate somewhere between these two rates.
This analysis shows that the driving force behind trip-making for
shopping purposes, total consumer expenditure in the retail
sector, is growing at a slower rate than the national economy and
that expenditure on food is growing very slowly, at under 1 per
cent. Non-food expenditure is growing faster than the national
economy.

Harrison Webb for JIMP Consultants Ltd: Research into Trip Rate Variation 10



2.9  Another factor, which could result in increasing real expenditure
for an almost static volume of food consumption, is a willingness
to buy better quality items and more premium-priced products.
Former luxury goods bought only by the few now regularly adorn
foodstore shelves. Real increases in personal affluence allow such
choices, driven by the ever-increasing national interest in food
and cooking generated by television programmes and
personalities, some of which is closely associated with certain
operators. Conversely, there is an increasing tendency, associated
with busier lifestyles, to buy pre-packed convenience foods,
which also tend to be more expensive than fresh produce.

2.10 Increasing personal affluence is resulting in growth in the durable
and clothing sectors that currently exceeds national economic and
total consumers' expenditure rates.

2.11 This macro-economic information suggests that:

. there is no obvious justification for hypothesising overall
trip rate growth in the food retail sector

. there is a possible justification for hypothesising overall trip
rate growth in non-food sectors, at least in the short term.

Retail sector performance trends

2. 12 The next phase of the research considers the performance of
specific operators in the retail sector.

2.13 Data has been collated from a number of sources (see above) in
order to provide meaningful performance time-series for leading
operators, ie those with the highest total sales volumes.

2.14 Figure 2.2 summarises the data for comparison and mixed retail
businesses (non-food). The data is in the form of sales density
figures: sales turnover per square foot of trading floorspace. It is
presented in constant prices and the time period includes the
worst of the recession. The data for Figure 2.2 is in Table A2 in
Appendix A.

2.15 Figure 2.2 shows that:

. many of these leading operators have experienced falling
sales densities since 1990 when inflation is allowed for

. there are exceptions that have maintained growth through
difficult trading conditions

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 11



2.16

217

2.18

2.19

2.20

The basis of the figures changes as acquisitions and disposals
affect overall trading. A few examples are:

Sainsbury (Homebase) acquired Texas in 1995

Boots acquired WH Smith’s interest in Do It All in 1996
and sold it to Focus in 1998

IKEA’s parent acquired Habitat in 1992

Dixon’s acquired Seeboard in 1998

Kingfisher acquired Norweb in 1996

This data shows that although the non-food sector is growing as a
whole in real terms, the increasing number of outlets and
competition between operators makes life for individual operators
quite difficult. This suggests that it would be inappropriate for
forecasting purposes to apply growth factors to trip rates measured
in recent years.

The next series of Figures are for the food sector. This sector is
undergoing great change as the characteristics of outlets evolve to
improve perceived service and compete more strongly in an
almost static food-buying market.

Figure 2.3 shows that increase in the number of Petrol Filling
Stations (PFS) associated with foodstores since the early 1990s.

Tesco, Sainsbury’s and Safeway account for much of the overall
growth in these facilities. The data for this Figure is in Table A3 in
Appendix A.

Figure 2.4 shows that the average outlet size of the leading
operators has tended to increase slowly over time although it is
noticeable that Tesco, the current market leader, has not followed
this trend. These trends include Tesco Metro-type developments
in cities. The data for this Figure is in Table A4 in Appendix A.
The latest trend is the growth of small foodstore outlets at petrol
stations. The current position is shown in Table 2.1 overleaf.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 12



2.21

2.22

2.23

2.24

Table 2.1: Oil company and food retail partnerships

Qil company | Partner Details (early 1999)
BP Safeway 9 at present
plans for 100 more over next 4 years
BP Budgens 6 Budgens Express stores at present
EIf Somerfield | 5 at present
plans for 50 more aver next 18 months
Esso Tesco plans for 12 more in 1999
Murco Costcutter | 13 by the end of 1998
Petrol Express Londis 25 badged as Londis at present
Londis delivers to 56 in total
Q8 Budgens 12 Budgens Express at present
13 others supplied by Budgens
Texaco Spar 21 at present in Scotland
Total Budgens 2 at present
Total Alldays 184 at present

Figure 2.5 shows how intense competition has eroded net margins.
Most market leaders have falling margins, one exception being
ASDA, which has risen from a lower base. The data for this Figure
is in Table A5 in Appendix A.

Figures 2.6 (a) and (b) show the variation over time of the key
traffic-related parameter: sales density. The data for these Figures is
in Table A6 in Appendix A. Figure 2.6(a) presents the sales density
data in current price terms and indicates that most operators enjoy
strong growth on this basis.

The sales density data in Figure 2.6(b) takes account of inflation and
this changes this picture significantly. Sainsbury’s losing battle with
Tesco is clear. Elsewhere, most operators seem to be struggling to
maintain sales densities in real terms.

There is therefore no question that this is a highly competitive
market and that typically it would be inappropriate to apply a
growth rate to trip rates in forecasts. Indeed, on the basis of this
data it would not be unreasonable to reduce trip rates over time for
many operators’ stores. What is clear is that local competition
should be taken into account in TIAs. This may result in the use of
lower trip rates than in the past but the possibility of competitor
failures that would restore higher rates must be acknowledged.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 13



Performance of individual stores

2.25

2.26

2.27

2.28

2.29

The impact of competition on retail and hence traffic activity at a
specific retail operation has been discussed above. New
information has been offered by a leading operator to illustrate this
feature but cannot be made available within the publishing
timescale for this research.

Previously published data (TRICS Conference 1997; Harrison T,
Trip Rates: Stability and Application) shows customer flows at a
specific store over time, correlated with changes in the competitive
environment caused by in-store improvements and new openings
within the store catchment area.

While customer numbers do not necessarily directly reflect car
traffic flows, it is not unreasonable to assume that mode choice, car
occupancy, transaction sizes and similar variables remained
reasonably constant in the assessment period and that there should
be a strong correlation between customer flows and vehicular trip
rates.

~The data showed:

* a sharp fall in patronage not long after the peak associated
with opening and the associated customer curiosity

* a steady increase in customer numbers in the first few years
after opening (“early maturity”) as the store's market matures

. sharp upward and downward shifts in customer flows
associated, for example, with changes in the competitive
environment and in-store improvements

¢ gradual changes between these competition-based step
changes as marketing, product mixes and services are
adjusted by all competitors to maximise interest.

This data suggests that trip rates established by a survey shortly after
opening are very likely to be exceeded in the next few years as the
trading environment matures. After that period, competition effects
may result in long-term stability at a level close to or possibly less
than "early maturity" values. About 20 per cent of TRICS data for
foodstores was collected in the year of opening.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 14



2.30

This data does not support the application of long term growth
assumptions to early maturity trip rates. The application of early
maturity trip rates to year-of-opening transport impact calculations
will probably over-estimate traffic impacts, according to this data.

Summary of findings

2.31

2.32

The above analyses of consumer expenditure, operator and store
performance suggest, under current national transport policies, that:

L4

there is no consistent evidence to support the general
application of growth factors to trip rates used to forecast the
traffic impact of new retail developments

a general growth in trip rates could only result in the
nationally growing non-food sector if no or few additional
outlets were permitted

competition is a major source of differences in trip rates for
ostensibly the same retail operation and possibly explains
most of the variation observed.

The implications of these findings for TIAs are that:

*

trip attraction calculations should consider competition
effects explicitly and translate them into related traffic effects:

is this the first or third outlet of a particular type in a
town/catchment?

is it likely to put competitors out of business?

will it claw-back trade lost to other towns?

practitioners will be aware of the uncertainties associated
with changes of site ownership and operator but can
acknowledge that there is evidence in TRICS and this
research of the likely traffic impact of such changes (which
lie outside the control of the planning system).

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 15



Figure 2.1
Consumer expenditure at 1995 prices: selected items

(Source: Office for National Statistics)
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Figure 2.2
Sales density for leading non-food retailers

at constant prices
(Source: Retail Rankings 1999, Retail Intelligence)

sales (£) per square foot
700

600 |

500 |

400 |—

300

200 ¢

100

1989/90
1990/91
1991/92
1992/93
1993/94
1994/95
1995/96
1996/97
1997/98

year



Figure 2.3

Petrol forecourt developments at leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.4
Average outlet size of leading grocers

sales area per outlet (Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.5
Net margins of leading grocers
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Figure 2.6(a)
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Figure 2.6(b)
Sales density for leading grocers at 1996/97 prices
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3:

Time-series analysis of trip rates

Previous research

3.1

3.2

3.3

Allen P. presented a paper (Long Term Changes in Superstore
Traffic Generation) to the TRICS Conference in 1993 containing
time-series analyses of trip rates for foodstores, the best
represented land use category on the database (this remains the
case).

The work examined average yearly percentage changes in frip
rates for 17 food stores that had data for comparable days in more
than one year.

It did not prove possible to establish a statistically significant
trend, such was the variability of trip rate values in this data sub-
set. The impact of competition effects was referred to and the
analysis in this research shows how influential it is in transport
terms.

Form of analysis for this current research

3.4

3.5

3.6

3.7

It is well established that trip rate data is characterised by very
considerable variation within a broad land use category.
Disaggregation into sub-categories will potentially reduce
variability but introduces sample size problems in any subsequent
analysis. Small sample sizes increase uncertainty.

A further feature of high variability and uncertainty is the potential
unreliability of average trip rate values. Whilst an average is a
useful measure associated with a symmetrical distribution of
variability, modest sample sizes tend to have skewed distributions
in which the lowest or highest percentile values are very distant
from the range of second and third quartile values. In these
circumstances, the average value will change significantly
according to whether extreme values occur or not.

The analysis that follows uses median (50th percentile) values to
try to address this particular problem.

In order to maximise sample sizes to try to extend the analysis
beyond foodstores and provide a more robust calculation, data
has been grouped into overlapping year pairs, a standard
smoothing technique.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 16



Results of analysis

3.8 Figure 3.1 shows the variation in median trip rates in TRICS over

time for:

. foodstores on Fridays between 0900 and 1900

¢ foodstores on Fridays between 1600 and 1900

. foodstores on Saturdays between 0900 and 1900

. DIY outlets without garden centres on Saturdays between
0900 and 1700

¢ offices on Thursdays or Fridays between 0700 and 1900.

3.9  Figure 3.1 shows that:

¢

¢

foodstore trip rates in TRICS have stabilised following a
period of growth

DIY rates have recovered from a period of decline and
grown since the recession

office rates are stable.

3.10 The data suggests that:

*

the national foodstore market is approaching saturation and
competition is reducing growth prospects despite operators’
attempts to extend product ranges beyond the very slow-
growing food sector

the non-food sector has not yet fully matured and growth is
still possible for the market leaders in this strongly growing
national market.

3.11 Figure 3.2 analyses TRICS data on a regional basis over time.
Foodstores is the only use category in TRICS with enough data to
allow this disaggregate approach. Even so, the results should be
interpreted with caution in all cases.

3.12 Figure 3.2 shows that:

¢

whilst trip rates may have stabilised in London and the
South East, growth is taking place elsewhere in England and
Wales
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3.13

3.14

3.15

3.16

. small sample sizes create major variability in trip rates
measured in Wales and northern regions of England (the
Scottish dataset is too small to analyse at present: this is
being addressed in the data collection programme).

This data suggests that:

’ there are still growth prospects for foodstore operators in
the less-affluent parts of the country where the market is not
yet saturated.

Figure 3.3 shows foodstore trip rates in TRICS disaggregated by type

of location and analysed over time. Once again, these results should

be interpreted with caution.

Figure 3.3 shows that:

¢ small sample sizes contribute a lot of variability

¢ town centre locations generally have lower trip rates than
more peripheral locations.

This data tends to support the principle that town centre locations are
more sustainable than other locations in transport impact terms.
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Figure 3.1
Time-series analysis of trip rates
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Figure 3.2
Time-series analysis of trip rates by region
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Figure 3.3
Time-series analysis of trip rates by location
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4:

Analysis of parking supply and peak demand

Introduction

4.1

4.2

Parking accumulation forecasts for a new development are
generally directly linked to trip attraction calculations and these are
based on trip rate assumptions. Trip rate data for arrivals and
departures by time period (eg one hour) allows parking
accumulation to be calculated on a similar basis. The higher the
trip rate selected, the higher will be the peak parking demand
calculated using this method. Thus an analysis of measured
parking demand and actual provision may have important
messages about how to select and use trip rates.

It has been shown above how and why trip rates might vary.

There is no consistent evidence that trip rates grow systematically
over time and it is also clear that competition can reduce trip rates.
The tendency to base transport impact assessments on 85"
percentile trip rates has been noted and doubts expressed about
this practise. Given that Government policy seeks the use of
reduced parking provision as a demand management tool, the way

- parking accumulation calculations are done is important. If there

is evidence that parking demand has been consistently over-
estimated, this would add weight to arguments not to use 85"
percentile trip rates when calculating demand. This issue is
examined below.

Parking supply and demand analysis

4.3

Sites were selected from TRICS (Version 4.1) to analyse the
number of parking spaces provided with respect (generally) to
gross floor area (gfa) in square metres and determine how well
utilised the car parks are. The site selection criteria were:

¢ exclude ATC data
. use the most recent data if repeat surveys exist
. use Friday data if possible for weekday retail/leisure activity

¢ otherwise, use the day with the highest parking
accumulation.

Sunday data was checked to ensure it did not exceed Saturday
demand. All data used was collected after 01/01/90.
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4.4

4.5

4.6

4.7

4.8

The following Figures 4.1 to 4.18 show peak parking
accumulations expressed as a percentage of the available capacity
for a range of development sizes. Each point on the graph
represents a TRICS site survey. Peak accumulations that exceed
100 per cent of the official capacity on the site are assumed to be
the result of parking on grass verges and other undesignated
parking areas and to queuing on-site whilst waiting for a vacant
space.

These Figures show:

. widespread over-provision at food superstores

* even greater over-provision at retail parks

* over-provision at DIY superstores

. less systematic over-provision at offices, especially A2 uses,

and business parks

* a relatively balanced picture at industrial and warehousing
sites
* over-provision at the small number of multiplex sites.

The data for these Figures is in Appendix B.

Figures 4.19 to 4.21 translate this data into the units used for
parking standards (floor area per parking space) and compare the
capacity provided on this basis (effectively the standard imposed)
in blue with peak demand in red. This analysis addresses the
major sub-datasets: foodstores and B1 offices.

Figures 4.19 and 4.20 show that authorities have imposed or
accepted parking provision at foodstores generally at rates between
1 space to 6 and 15 square metres of gross floor area. Very few
sites lie outside this range. In contrast, the majority of sites have
peak demand requiring a parking standard in the range 11 to 25
square metres. This indicates systematic and significant over-
provision.
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4.9

4.10

4.11

4.12

413

Figure 4.21 shows that the standards provided at B office
developments generally lie in the range 16 to 35 square metres per
space, although much lower standards are also evident. Peak
demand generally matches this range, although the most frequently
occurring rate of provision is in the range 1 space per 21 to 25
square metres and the most frequent peak demand is in the range
36 to 40 square metres.

Although there is an understandable tendency for retailers to seek
factors of safety to deal with unexpected peaks (and no doubt to
allow for further expansion), the scale of over-estimation often
exceeds what may be considered a reasonable response in this
respect. The demand data is for the busiest hour; for much of the
rest of the day, demand will generally be much less.

Future advice on parking standards for new development (eg RPG
3, RPG 9 reviews) is likely at least to seek to eliminate this excess
provision, even at those sites which will continue to be car-
orientated and for which only modest restraint on car use may be
considered appropriate.

On the basis of evidence in this research, parking over-provision

" on this scale is thought likely to be associated with the general

application of 85" percentile trip rates which, by their very nature
over-estimate typical impacts. It is no longer appropriate to
continue down this path under current and likely future policy
guidance.

Retailers should also reconsider design guidance that suggests that
greater commercial success flows from initially having a great deal
of excess parking on-site. If the product is attractive, customers
will adjust their travel behaviour to find less congested visiting
times (of which there is a great deal). This will help to reduce the
in-store provision for peak trading eg the number of operational
tills. Encouraging this change of behaviour is arguably in retailers'
long-term interests; it will allow better use of available land.
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Figure 4.1
A1 Retail Food Superstores
peak weekday parking accumulation
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% of capacity used
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Figure 4.2
A1 Retail Food Superstores
peak Saturday parking accumulation
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Figure 4.3
A1 Retail Retail Parks incl. Food
peak weekday parking accumulation
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Figure 4.4
A1 Retail Retail Parks incl. Food
peak Saturday parking accumulation
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Figure 4.5
A1 Retail Non-Food Retail Parks

peak weekday parking accumulation
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Figure 4.6
A1 Retail Non-Food Retail Parks
peak Saturday parking accumulation

% of capacity used
at peak

160

140

120 -

capacity

100 —

L 4

80

60 | 4

40 - : = : = . -

20 _ ; i) I— . : : =

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

gross floor area (square metres)



Figure 4.7
A1 Retail DIY Superstores (with garden centre)
peak weekday parking accumulation
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Figure 4.8
A1 Retail DIY Superstores (with garden centre)
peak Saturday parking accumulation
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Figure 4.9
A1 Retail DIY Superstores (no garden centre)
peak weekday parking accumulation
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Figure 4.10
A1 Retail: DIY Superstores (no garden centre)
peak Saturday parking accumulation
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Figure 4.11
A2 Offices
peak weekday parking accumulation
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Figure 4.12
B1 Offices
peak weekday parking accumulation
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Figure 4.13
B1 Business Parks

peak weekday parking accumulation
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| Figure 4.14
B2 Industry Industrial Estates and Units
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Figure 4.15
B8 Warehousing and distribution
peak weekday parking accumulation
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Figure 4.16
B8 Warehousing and Distribution
peak weekday parking accumulation
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Figure 4.17
D2 Leisure Multiplex Cinemas
peak weekday parking accumulation
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Figure 4.18
D2 Leisure Multiplex Cinemas
peak Saturday parking accumulation
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Figure 4.19
Comparison of supply and peak demand
gross floor area per parking space
number of sites Foodstores on weekdays
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Figure 4.20
Comparison of supply and peak demand
gross floor area per parking space
number of sites Foodstores on Saturdays
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Figure 4.21
Comparison of supply and peak demand
gross floor area per parking space
B1 Offices on weekdays
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5:

Implications for good practice

Aim of this research

5.1

The aim of this research has been to explore the circumstances in
which trip rates vary and, using various data sources, develop
guidance on good practice in trip rate selection and use. The
relationship between parking supply and peak demand has also
been examined. This has important implications for the use of trip
rates.

Time-series analysis

52

5.3

In addition to the very considerable data in TRICS, the research has
also considered:

. macro-economic data concerned with consumer expenditure

. the performance of major retailers in terms of turnover per
unit trading floorspace

. the performance of individual stores in a competitive
environment.

The analyses suggest that:

. there is no consistent evidence to support the general
application of growth factors to trip rates for retail
developments; any such growth is more likely in the non-
food retail sector than the food sector

¢ trip rates resulting from surveys in the earliest period of
operation of a new foodstore development (and maybe other
retail operations) may result in under-estimating traffic
impacts when the development “matures” but competition
may well restore the surveyed rate; trip rates surveyed at
“mature” stores will tend to over-estimate impacts in the year
of opening (disregarding the first weeks of curiosity visits)

. competition is always likely to be a major source of change
in trip rates over time; the change may be positive or negative
according to circumstances

. town centre locations tend to attract relatively fewer vehicles
per unit floor area than more peripheral locations
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. there is no clear regional pattern in the dataset; although
there are signs of saturation in the food retailing sector in the
SouthEast that are not obvious elsewhere.

The implications of these findings for good practice are that:

* trip attraction assessments in the retail and leisure sectors
should refer explicitly to competition effects

. greater account should be taken of national trading trends to
ensure that the local scenario can be explained in the context
of the national scene

. more account should be taken of locational descriptions of
individual sites in TRICS, especially in terms of catchment,
competition and the potential use of non-car modes (this will
be progressively easier in TRICS series 4); users .should
recognise that all the trip rates in TRICS are valid and occur
for a reason, including the lowest ones

¢ 85" percentile trip rates should not routinely be used or
demanded for base case assessments of impact (but they
could be considered routinely valid for sensitivity testing of
highways operations at accesses)

. regional differences are likely to be related to spending
power, car ownership (closely related to spending power)
and the competition climate; it remains valid to use TRICS as
a national dataset

Parking supply and demand

5.5

5.6

There is powerful evidence that peak parking demand to date has
probably been systematically over-estimated. Further Government-
inspired guidance on parking standards is likely to seek to eliminate
this practice, accompanied by pressure to improve parking control
and enforcement on the public highway. This over-provision is in
large part probably due to the adoption of 85™ percentile trip rates
for all calculations in TIAs and in reviews of parking standards.

There is also pressure from developers and some local authorities to
maximise parking provision. There is a strong perceived link
between economic success and maximising the convenience of car
use.
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5.7

5.8

5.9

Under current Government policies, the "worst case" approach is no
longer appropriate for general transport impact or parking supply
assessment, although it remains a useful basis for sensitivity testing
of operational and access arrangements. If it is generally
inappropriate to increase road space on the main highway network
(because this will tend to encourage car use), it must also be
correspondingly inappropriate to do the same for development
infrastructure.

As Government guidance has suggested for some time, this research
shows that there is ample scope for reducing parking provision
relative to current or previously adopted minimum standards at
many types of new developments, particularly in the retail sector.
There is no reason to believe that this should automatically inflict
significant economic damage. Competition is exerting downward
pressure on attraction rates (and hence parking demand) at specific
outlets and will continue to do so under current circumstances.

It appears generally inappropriate to determine parking provision by
routinely using 85" percentile trip rates for accumulation
calculations. This is bound to build-in unnecessary spaces in most
cases. The evidence of this research does not support such a large

factor of safety. By the same token, it would also be inconsistent to

propose low trip rates in a TIA and then not accept the imposition of
maximum parking standards (and the consequent lower parking
provision) than may have been sought/demanded in the past.
Similarly, local authorities should accept that there is a link between
trip rates and parking provision and the scale of off-site highway
improvements works required. [f lower parking provision is sought,
it follows that traffic impacts will be reduced. This could reduce the
scale of off-site highways works required to deal with development-
related traffic. Additional expenditure will be required to bolster
accessibility by non-car modes of transport.
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Figure 2.6(b)
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3:

Time-series analysis of trip rates

Previous research

3.1

3.2

3.3

Allen P. presented a paper (Long Term Changes in Superstore
Traffic Generation) to the TRICS Conference in 1993 containing
time-series analyses of trip rates for foodstores, the best
represented land use category on the database (this remains the
case).

The work examined average yearly percentage changes in trip
rates for 17 food stores that had data for comparable days in more
than one year.

It did not prove possible to establish a statistically significant
trend, such was the variability of trip rate values in this data sub-
set. The impact of competition effects was referred to and the
analysis in this research shows how influential it is in transport
terms.

Form of analysis for this current research

3.4

3.5

3.6

3.7

It is well established that trip rate data is characterised by very
considerable variation within a broad land use category.
Disaggregation into sub-categories will potentially reduce
variability but introduces sample size problems in any subsequent
analysis. Small sample sizes increase uncertainty.

A further feature of high variability and uncertainty is the potential
unreliability of average trip rate values. Whilst an average is a
useful measure associated with a symmetrical distribution of
variability, modest sample sizes tend to have skewed distributions
in which the lowest or highest percentile values are very distant
from the range of second and third quartile values. In these
circumstances, the average value will change significantly
according to whether extreme values occur or not.

The analysis that follows uses median (50th percentile) values to
try to address this particular problem.

In order to maximise sample sizes to try to extend the analysis
beyond foodstores and provide a more robust calculation, data
has been grouped into overlapping year pairs, a standard
smoothing technique.

Harrison Webb for JIMP Consultants Ltd: Research into Trip Rate Variation 16



3.13

3.14

3.15

3.16

¢ small sample sizes create major variability in trip rates
measured in Wales and northern regions of England (the
Scottish dataset is too small to analyse at present: this is
being addressed in the data collection programme).

This data suggests that:

* there are still growth prospects for foodstore operators in
the less-affluent parts of the country where the market is not
yet saturated.

Figure 3.3 shows foodstore trip rates in TRICS disaggregated by type

of location and analysed over time. Once again, these results should

be interpreted with caution.

Figure 3.3 shows that:

. small sample sizes contribute a lot of variability

* town centre locations generally have lower trip rates than
more peripheral locations.

This data tends to support the principle that town centre locations are
more sustainable than other locations in transport impact terms.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 18



4.4

4.5

4.6

4.7

4.8

The following Figures 4.1 to 4.18 show peak parking
accumulations expressed as a percentage of the available capacity
for a range of development sizes. Each point on the graph
represents a TRICS site survey. Peak accumulations that exceed
100 per cent of the official capacity on the site are assumed to be
the result of parking on grass verges and other undesignated
parking areas and to queuing on-site whilst waiting for a vacant
space.

These Figures show:

¢ widespread over-provision at food superstores

* even greater over-provision at retail parks

* over-provision at DIY superstores

. less systematic over-provision at offices, especially A2 uses,

and business parks

¢ a relatively balanced picture at industrial and warehousing
sites
* over-provision at the small number of multiplex sites.

The data for these Figures is in Appendix B.

Figures 4.19 to 4.21 translate this data into the units used for
parking standards (floor area per parking space) and compare the
capacity provided on this basis (effectively the standard imposed)
in blue with peak demand in red. This analysis addresses the
major sub-datasets: foodstores and B1 offices.

Figures 4.19 and 4.20 show that authorities have imposed or
accepted parking provision at foodstores generally at rates between
1 space to 6 and 15 square metres of gross floor area. Very few
sites lie outside this range. In contrast, the majority of sites have
peak demand requiring a parking standard in the range 11 to 25
square metres. This indicates systematic and significant over-
provision.

Harrison Webb for JMP Consultants Ltd: Research into Trip Rate Variation 20



Figure 4.13
B1 Business Parks
peak weekday parking accumulation
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Figure 4.14
B2 Industry Industrial Estates and Units
peak weekday parking accumulation
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Figure 4.15
B8 Warehousing and distribution
peak weekday parking accumulation
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Figure 4.16
B8 Warehousing and Distribution
peak weekday parking accumulation

40 }-- ———

20 +

0 2000

4000

6000

8000

10000 12000 14000

gross floor area (square metres)



% of capacity used
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Figure 4.17
D2 Leisure Multiplex Cinemas
peak weekday parking accumulation
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Figure 4.18
D2 Leisure Multiplex Cinemas
peak Saturday parking accumulation
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Figure 4.19
Comparison of supply and peak demand
gross floor area per parking space
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Figure 4.20
Comparison of supply and peak demand
gross floor area per parking space
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Figure 4.21
Comparison of supply and peak demand
gross floor area per parking space
B1 Offices on weekdays
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5: Implications for good practice

Aim of this research

5.1 The aim of this research has been to explore the circumstances in
which trip rates vary and, using various data sources, develop
guidance on good practice in trip rate selection and use. The
relationship between parking supply and peak demand has also
been examined. This has important implications for the use of trip
rates.

Time-series analysis

5.2  In addition to the very considerable data in TRICS, the research has
also considered:

. macro-economic data concerned with consumer expenditure

. the performance of major retailers in terms of turnover per
unit trading floorspace

. the performance of individual stores in a competitive
environment.

5.3  The analyses suggest that:

. there is no consistent evidence to support the general
application of growth factors to trip rates for retail
developments; any such growth is more likely in the non-
food retail sector than the food sector

* trip rates resulting from surveys in the earliest period of
operation of a new foodstore development (and maybe other
retail operations) may result in under-estimating traffic
impacts when the development “matures” but competition
may well restore the surveyed rate; trip rates surveyed at
“mature” stores will tend to over-estimate impacts in the year
of opening (disregarding the first weeks of curiosity visits)

¢ competition is always likely to be a major source of change
in trip rates over time; the change may be positive or negative
according to circumstances

S town centre locations tend to attract relatively fewer vehicles
per unit floor area than more peripheral locations

Harrison Webb for IMP Consultants. Ltd: Research into Trip Rate Variation 22



5.4

S there is no clear regional pattern in the dataset; although
there are signs of saturation in the food retailing sector in the
SouthEast that are not obvious elsewhere.

The implications of these findings for good practice are that:

* trip attraction assessments in the retail and leisure sectors
should refer explicitly to competition effects

* greater account should be taken of national trading trends to
ensure that the local scenario can be explained in the context
of the national scene

¢ more account should be taken of locational descriptions of
individual sites in TRICS, especially in terms of catchment,
competition and the potential use of non-car modes (this will
be progressively easier in TRICS series 4); users . should
recognise that all the trip rates in TRICS are valid and occur
for a reason, including the lowest ones

¢ 85" percentile trip rates should not routinely be used or
demanded for base case assessments of impact (but they
could be considered routinely valid for sensitivity testing of
highways operations at accesses)

. regional differences are likely to be related to spending
power, car ownership (closely related to spending power)
and the competition climate; it remains valid to use TRICS as
a national dataset

Parking supply and demand

5.5

5.6

There is powerful evidence that peak parking demand to date has
probably been systematically over-estimated. Further Government-
inspired guidance on parking standards is likely to seek to eliminate
this practice, accompanied by pressure to improve parking control
and enforcement on the public highway. This over-provision is in
large part probably due to the adoption of 85" percentile trip rates
for all calculations in TIAs and in reviews of parking standards.

There is also pressure from developers and some local authorities to
maximise parking provision. There is a strong perceived link
between economic success and maximising the convenience of car
use.
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5.7

5.8

5.9

Under current Government policies, the "worst case" approach is no
longer appropriate for general transport impact or parking supply
assessment, although it remains a useful basis for sensitivity testing
of operational and access arrangements. If it is generally
inappropriate to increase road space on the main highway network
(because this will tend to encourage car use), it must also be
correspondingly inappropriate to do the same for development
infrastructure.

As Government guidance has suggested for some time, this research
shows that there is ample scope for reducing parking provision
relative to current or previously adopted minimum standards at
many types of new developments, particularly in the retail sector.
There is no reason to believe that this should automatically inflict
significant economic damage. Competition is exerting downward
pressure on attraction rates (and hence parking demand) at specific
outlets and will continue to do so under current circumstances.

It appears generally inappropriate to determine parking provision by
routinely using 85" percentile trip rates for accumulation
calculations. This is bound to build-in unnecessary spaces in most
cases. The evidence of this research does not support such a large

factor of safety. By the same token, it would also be inconsistent to

propose low trip rates in a TIA and then not accept the imposition of
maximum parking standards (and the consequent lower parking
provision) than may have been sought/demanded in the past.
Similarly, local authorities should accept that there is a link between
trip rates and parking provision and the scale of off-site highway
improvements works required. If lower parking provision is sought,
it follows that traffic impacts will be reduced. This could reduce the
scale of off-site highways works required to deal with development-
related traffic. Additional expenditure will be required to bolster
accessibility by non-car modes of transport.
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APPENDIX A
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Time-series Data
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Figure 4.21
Comparison of supply and peak demand
gross floor area per parking space
B1 Offices on weekdays
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Figure 4.20
Comparison of supply and peak demand
gross floor area per parking space
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Figure 3.3
Time-series analysis of trip rates by location
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Figure 3.2
Time-series analysis of trip rates by region
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Figure 3.1
total wo-way vehicles T ime-series analysis of trip rates

(see legend for units)
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Figure 2.6(b)
Sales density for leading grocers at 1996/97 prices

(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.6(a)

Sales density for leading grocers at current prices
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.5

Net margins of leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.4

Average outlet size of leading grocers

sales area per outlet (Source: Retail Rankings 1999, Retail Intelligence)

(square feet)
45000

40000

35000

30000

25000 4

20000

15000

10000

5000

5 8 2 3 3 3 5 2
E = S & 3 By 3 R
[N D A D (=] D (=] D
o (=] > L] <2} <3} (3] <)
< g < & = 2 = <

year



Figure 2.3

Petrol forecourt developments at leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.2
Sales density for leading non-food retailers

at constant prices
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.1
Consumer expenditure at 1995 prices: selected items

(Source: Office for National Statistics)
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Figure 4.21
Comparison of supply and peak demand
gross floor area per parking space
B1 Offices on weekdays
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Figure 4.20
Comparison of supply and peak demand
gross floor area per parking space
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Figure 4.19
Comparison of supply and peak demand
gross floor area per parking space
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Figure 3.3
Time-series analysis of trip rates by location
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Figure 3.2
Time-series analysis of trip rates by region
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Figure 3.1
total two-way vehicles  Time-series analysis of trip rates

(see legend for units)
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Figure 2.6(b)
Sales density for leading grocers at 1996/97 prices

(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.6(a)

Sales density for leading grocers at current prices
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.5

Net margins of leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.4

Average outlet size of leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.3

Petrol forecourt developments at leading grocers
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.2
Sales density for leading non-food retailers

at constant prices
(Source: Retail Rankings 1999, Retail Intelligence)
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Figure 2.1
Consumer expenditure at 1995 prices: selected items

£ million at 1995 prices (Source: Office for National Statistics)

60000

50000

40000

30000

20000

10000

Q
K
[=)]
=

1981

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991

1992
1993
1994
1995
1996
1997
1998

year



	TRICS Report 99-2 part 1
	TRICS Report 99-2-part 2
	TRICS Report 99-2-part 3

