DEVELOPMENTS IN THE RETAIL MARKET
AND THEIR EFFECT ON FREIGHT
DISTRIBUTION

By D. A. Quarmby*

Distribution of consumer goods — particularly food — to retail outlets has under-
gone immense change in the last twenty years. Apart from an increase in the
maximum gross vehicle weight (gvw) of commercial vehicles, the sources of
change have not primarily been technological. They derive from changes in
retailing itself — particularly the growth of large multiple chains, both in food
and other consumer products — and from changes in the organisation and
structure of the physical distribution industry.

The first part of the paper identifies the nature of and reasons for the changes
in physical distribution, and considers likely future trends. The second examines
the implications of these changes for the use of the road network, particularly the
increasing use of the motorway and primary route networks.

It is argued that conventional appraisal methods of valuing the benefits to
commercial vehicles of major highway improvements understate the “business
potential” they release.

CHANGES IN THE PHYSICAL DISTRIBUTION INDUSTRY

The two principal trends in organisation and structure of physical distribution to
retail outlets have been and continue to be:
(1) away from supplier-controlled distribution networks towards retailer-
controlled networks;
(2) away from own-account operations to contract distribution.

(1) The move to retail control

The first trend can be illustrated as follows. A supplier-controlled network will
typically involve trunk delivery from the supplier’s manufacturing or processing
factory to a large number of distribution centres, each serving a specific local
area. From there, the supplier provides local delivery direct to the customer’s
retail premises. Sometimes there are two tiers of distribution centres or depots,
but one tier will typically be only for transshipment of assembled orders.

* Joint managing director, J. Sainsbury plc. This paper is a substantially revised version of a
paper presented to the Summer Annual Meeting of PTRC, Bath, 7—11 September 1987, and
published in Freight, P294, 19—29. London: PTRC Education and Research Services Ltd.
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By contrast, a retailer-controlled network is one in which the retailer controls
the distribution centres — which will tend to be regional in scale, larger in
capacity, and fewer in number than in the supplier’s network. Suppliers still
deliver into the distribution centres; the retailer is then responsible for the goods
and for their distribution to his own retail outlets.

Why is this trend towards retailer-control happening? The primary reason is
that it is more cost efficient. At a retail-controlled depot, the economics of load
consolidation, high vehicle fill and only one or two drops per vehicle must lead
to lower resource costs than those incurred by the supplier in carrying out multi-
drops of much smaller individual branch orders.

There are other reasons associated with the management of a professional
retailing operation — quality of service, management control and flexibility.

Quality of service embraces the total interface with the retail branch: punctu-
ality of arrival of vehicles, conformity with handling systems, consistency of
documentation, as well as the ability to meet standardised order/delivery cycles
and the successful completion of orders within the agreed cycle. It has been
difficult for many suppliers to match the disciplined requirements and quality
of service offered by the retailer’s established systems of delivery to depots.
This has not been through any fault of the supplier, but often for reasons of
sheer logistics and differing company policies.

Second, management control of inwards distribution to retail outlets is an
essential feature of the management of shelf and branch warehouse stock levels,
and of the matching of commodities to their appropriate order/delivery cycles
and lead times. Management of supplier interfaces, both for physical replenish-
ment and for documentary and financial controls, is easier when delivery is made
into a small number of regional depots than into several hundred retail outlets.
Management control of the supply chain is particularly important for perishable
commodities, to maintain standards of quality and freshness.

Finally, flexibility is an absolute requirement for distribution in the highly
competitive business of food retailing. The ability to respond quickly to changes
in commodity distribution, to changes in commodity volume, to changes in
order/delivery cycles, to seasonal variances, to supply problems, to transport
and distribution problems, to changes in display methods — all this is required
of a professional retailer-controlled network. Very few, if any, supplier-controlled
networks have the capability to be as flexible. Yet it is this, together with the
other two factors, which provides the basis for the high quality of food and of
service to the customer at low cost; thus it makes a large contribution to sound
profitability.

In 1982, the volume of distribution into all types of retail outlets was almost
equally divided between the three main participants (National Economic Develop-
ment Office (NEDO), 1985).

Per cent
Retail-controlled distribution 35
Delivered wholesale 33
Cash and carry . 3
Supplier-controlled distribution 30
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Proportions are expected to move further in favour of retail-controlled distrib-
ution, with 44 per cent forecast for 1990, at the expense of supplier-controlled;
at the same time, the delivered wholesaler, meeting the needs of small and
medium-sized outlets, is likely to decline in favour of direct deliveries to such
outlets by suppliers. Announcements in 1987 by Tesco and Asda about plans to
bring most goods into depot distribution mean that nearly all the main UK food
distributors will control their own distribution. Sainsbury’s has depended for
decades on a high level of depot distribution which now runs at over 85 per cent
of volume sales.

An indication of the relative efficiency of retail-controlled systems is given by
the following indices of unit costs of transport, stockholding and warehousing
(NEDO, 1985):

Retail-controlled distribution 100
Supplier-controlled distribution 190
Delivered wholesaler 250

Control by retailer and supplier compared

The significance of the move towards retail-controlled distribution is that it uses
transport in a different way. As explained above, the economic advantage arises
because of the consolidation that takes place at the retail-controlled distribution
centre. In food, for example, goods from a very wide range of suppliers are
received and stored; then orders for individual branches are picked (retrieved),
assembled and delivered, to meet standardised order cycles and delivery schedules.

Commodities held at different temperatures — chilled, frozen, ambient and
produce — are assembled and delivered in mixed loads, according to rules, during
the course of a trading day. The objectives are to meet the branch requirements
for perishable goods early in the day, and to achieve optimum use of transport.

Delivery to branches is mostly a trunking operation — single load, single drop.
The contrast with the typical supplier-controlled operation, basically multi-drop,
is striking. The principal impact is on the amount of time available for driving
from the depot to the point or area of delivery. In trunking, the time spent in
unloading can be as little as 10 per cent of the driver’s day, so the driving time
between depot and branch can be up to 45 per cent of his day in each direction.

By contrast, a typical multi-drop could take up as much as 30 per cent of the
driver’s day in driving between drop locations, 40 per cent of his time in waiting
to deliver and unloading, and only 30 per cent in “stem” driving — 15 per cent in
each direction — between depot and delivery area. The range reachable from
one depot by trunking could be up to three times as much as by the multi-drop
system.

The difference between supplier-controlled and retail-controlled distribution
can be illustrated dramatically with an illustrative “model”. Suppose there is a
region consisting of five retailers, each retailer having 50 supermarkets which
could be served from one depot. Each supermarket sells 1000 cases/day in a
five-day week; goods come from 25 suppliers in equal quantities; one roll cage
holds 20 cases; a large vehicle holds 50 roll cages.
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Model A: supplier-controlled distribution

The demand from each of the 250 supermarkets on each of the 25 suppliers is
40 cases/day, which is 2 roll cages/day. This involves 25 drops/day from one large
vehicle, which for geographical reasons is unlikely to be practical. If all the goods
are short-life perishables, the daily delivery requirements can only be met by
a larger number of smaller delivery vehicles such as, for instance, a 20-roll cage
capacity vehicle working 10 drops.

Non-perishable commodities would be on a less frequent cycle, say twice a
week, so each large vehicle would make 10 drops of 5 roll cages each; the retailer
would have to hold more stock.

If half the suppliers send perishables and half non-perishables, the transport
requirement for each supplier, and in total, is

Each supplier Total
12.5 suppliers: perishables 25 small vehicles 313 small vehicles
12.5 suppliers: non-perishables 10 large vehicles 125 large vehicles

The “stem™ time available for a 10-drop journey is at best a third of that available
to the retailers’ own single-drop transport, as explained above, so the territory
that each supplier’s depot can cover is at best one third in radius. If the region
is such that each retailer can service its own branches from one depot, then in
model A each supplier needs 3 depots. The average depot size for each supplier
of perishables will be 8.33 vehicles, and for each supplier of non-perishables 3.33
vehicles. In practice, some trade-off would be made between the number of
drops/the “stem” time/the number of depots/the number of vehicles. For
instance, the supplier of non-perishables might manage with 2 depots if the
number of drops were reduced to 5 and twice the number of 25-roll cage vehicles
were used. The average number of vehicles per depot would then be 10.

Model B: retail-controlled distribution
For each of 5 retailers, one depot serves 50 branches. All suppliers deliver into
each of the 5 depots (instead of into 2 or 3 of their own depots under model A).
Each branch receives 1,000 cases/day, in 50 roll cages, equal to one vehicle load.
The furthest branches in the region take a whole driver’s shift to complete the
return journey; for nearer branches 2 or in some cases 3 return journeys can be
completed within a shift.

If the average number of return journeys per shift achievable is, say, 1.67,
then the transport requirement is:

Each retailer depot Total
30 large vehicles 150 large vehicles

This requirement is met from a total of 5 depots, with 30 vehicles per depot. Both
models assume one driver’s shift per vehicle. If delivery windows allow, this can
be assumed to increase; there is more scope for this under model B, because the
“stem” time out on the first journey and back on the last can be outside branch
receiving hours. The two models are compared in Table 1.
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TABLE 1

Comparison of Models A and B

No. of vehicles No. of depots Average depot throughput
Model A
Perishable 313 small 37.5 3300 cases/day
Non-perishable 125 large 37.5 3300 cases/day
or 25 5000 cases/day
Model B
Total 150 large 5 50,000 cases/day

The characteristics of the retail-controlled operation are:
—  Small number of large depots
—  Use of large vehicles
—  Single drop, trunking
—  Large geographic region covered from each depot.

In this illustration, one distribution centre with 30 vehicles is required for each
of the 5 retailers. This type of operation is typically planned around, and heavily
dependent on, the motorway and primary route network.

The characteristics of the supplier-controlled operation are:

—  Large number of small depots

—  Use of smaller vehicles

—  Multi-drop, local delivery

—  Small area covered from each depot.

In this case, the 25 suppliers need 60—70 depots, and a mix of large and small
vehicles totalling nearly 440.

The key point is that the transport and warehousing efficiency of the retail-
controlled network is much higher than that of the supplier-controlled network.

(2) The move to contract distribution and the power of information technology

The other main trend is the move from own-account operation to contract distrib-
ution. In one respect, it is a natural response to the decline of suppliers’ own
distribution activities and the consequent move into ‘“‘third party” distribution
by what were the distribution divisions of suppliers. It also reflects, however,
the retailers’ policy of choosing to concentrate investment in their mainstream
business of retailing, and to contract out distribution, rather than investing in
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own-account warehousing and transport infrastructure. It also gives more flexi-
bility to the retailer to adapt this network to changing business needs.

Perhaps most fundamentally, the decline of own-account operation and the
growth of contract distribution reflects the power of information technology to
substitute “control by information”™ for ‘“control by doing it yourself”’. For
example, systems used by Sainsbury’s for branch ordering, depot replenishment,
stock control and the picking (retrieval) and assembly of individual branch orders,
mean that the effective control of activity in one of their contract depots is
exactly the same as that in a Sainsbury-owned depot. The on-line computer
systems which control all this enable head office management to monitor,
through their screens, the progress of the day’s work, as well as stock status,
suppliers’ deliveries and despatches to branches, in real time in any depot,
however physically remote. The performance of the distribution network is
therefore transparent to the ownership of the distribution resource.

The significance of this is that it creates a “market” for fully integrated and
professionalised distribution. There has been a free market for road transport
since the deregulation — the abolition of quantity licensing — in the 1968 Trans-
port Act, but a market for the total distribution service has been more recent.
The significance of the existence of a market is that it makes reaction and adjust-
ment to change of both the client and the provider that much easier and quicker.
In particular, it means that a particular retailer’s depots can more readily be
relocated and/or expanded as a result of growth and development in the business,
or indeed of major changes in the road network.

RELATIONSHIP WITH THE ROAD NETWORK

The previous section has described how the shift from supplier-controlled distrib-
ution to retailer-controlled has changed the nature of the transport and warehouse
operation — to larger vehicles, from multi-drop local delivery to single-drop
trunking, and from a large number of small depots each covering a small area to
a small number of large depots each covering a large region. It also described
how the shift from own-account to contract distribution has enabled distribution
networks to respond flexibly to significant changes in the road network.

Locations too are different. Supplier-controlled or wholesale distribution into
retail outlets tends to have more depots in or near towns, so that the number of
drops can be maximised with relatively small “stem” driving time. Retailer-
controlled distribution, based on single-drop trunking (or full trunkers) delivering
to a more limited number of branches, will tend to have fewer depots; these will
be located on or near the primary road network, and probably away from large
towns, to take maximum advantage of the much longer driving time available in
the shift.

An example: the Sainsbury network

Location of principal Sainsbury depots, for example, in relation to the super-
markets, illustrates the dependence on the motorway and primary road network.
The most dense location of branches is in Greater London and the Home Counties,
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Blackpole
Droitwich®

FIGURE 1

Location of Sainsbury Distribution Centres
(contract and own-account)
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including the south coast and East Anglia. The next most dense area is in the
Midlands; then come the region to the north, as far as York and Lancaster, and
South Wales and the south-west.

Three principal depots — at Buntingford (on A10), Basingstoke (on M3) and
Charlton in inner south-east London — serve the first area; Droitwich (M5/M42),
Middleton on the north side of Manchester (for M62), Yate to the north-east of
Bristol (for M4/M5) and Corby (between M1 and Al) serve the others. These
mostly carry a full range of chilled goods, produce, frozen and ambient grocery
and non-foods, and each has a ‘“patch” where transport geography reflects the
delivery disciplines of “overnight” perishables and produce.

Fifteen other depots carry a generally complementary range of goods, on
similar and different order cycles and lead times; it is significant that seven of
these are very near the M25 (the London orbital), and a further three are within
easy striking distance of it. Slow-moving ambient foods are nationally distributed
by two depots, and slow-moving frozen foods by another two.

It is fascinating to trace the historical growth of Sainsbury branches from the
early days, in the late nineteenth century and the first quarter of this. Before the
turn of the century the company moved its depot to the Blackfriars site, just over
the river from the City of London, where the head office still is today. At that
time branches were being established along the main radial routes out of London,
within the catchment of horse-drawn transport, and subsequently of motor
lorries. The original concentration of branches on, for instance, the main Brighton
Road out of London can still be detected in the present locations of supermarkets.

For a while, branches in the home counties and on the south coast were served
by the pre-eminent primary network of the nineteenth and early twentieth
century, the railways. The logistics of handling bulk perishable foods, assembled
for specific branches, on and off the railway was challenging, to say the least.

Today the road network allows branches at Plymouth, Exeter, Swansea and
Bournemouth all to be served from a principal depot near Bristol. Lincoln,
Lancaster and Chester are served from Middleton, near Manchester; Dover,
Eastbourne and central London from Charlton in inner south east London, and
SO on.

The operational requirement is to receive into depot produce and perishable
goods up to 2000 hours, to receive in mid-evening the branch orders placed
earlier in the day, and to commence assembly after 2200 hours, with first
vehicles generally away after 0300 hours. Most branches start to receive at 0630,
0700 or 0730; a few earlier than that.

CHARACTERISTICS OF THE ROAD NETWORK

A key feature of the road network, which governs the definition and scheduling
of work on the depot’s “patch”, is the predictability of the journey times. This
is an issue which was recognised in the recent consultants’ study for the Depart-
ment of Transport on the value of time (MVA Consultancy et al, 1987). This was,
inevitably, more concerned with passenger travel than with freight transport,

but it is worth noting one of the conclusions (summary, page iv) in this context:
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An important conclusion of the study is that current practice is deficient in
failing to take account of unreliability in terms of expected arrival times. . .
The car surveys indicated that time savings in more congested conditions
might be valued 40% more highly, while for public transport reliability was
consistently highly valued. It is concluded that the simplistic treatment of
waiting time as equal to half the headway (of public transport) is inappro-
priate, and that variability needs to be taken into account explicitly in
evaluation.

This increasing value in congested conditions may partly be a reflection of the
unreliability of journey times. As a result of this study, the Department of Trans-
port has modified its values of time savings (Department of Transport, 1987) to
increase the value of leisure (or private) time, but it has not implemented the
recommendation that time savings in congested conditions had a higher value
than those in free-flow conditions.

In Quarmby (1967) reliability could not be measured, as the sample of
journeys was only one journey for each respondent by each mode. This is still
current practice for transport surveys which concentrate on travel on a given day,
though travel surveys, which examine all travel over periods of a week or longer,
do at least enable us to gain some feel for the extent of reliability. Journey
surveys, which measure the same journey day by day for extended periods, are
the only proper measure of reliability for the traveller or, more particularly, the
driver.

The driving times of heavy goods vehicles are subject to statutory limits, so the
costs, not to say the inconvenience as well, when a freight vehicle driver goes
“out of time” because of journey delays are considerable. Any experience of
unreliability of journey times has, therefore, to be reflected in conservative
estimating. Inevitably, this will reduce the utilisation of transport.

Reliability of journey times, outside the conurbations, is related to:

— adequate road capacity in relation to demand;

— the by-passing of bottlenecks at critical and unavoidable locations;

— the management of essential road maintenance to minimise cumulative
delays;

—  the value of the “figure of 8 motorway network, together with the M5
to the south-west; _

- the importance of the M25, for instance, for part-circumferential
journeys to reach London branches from radials;

— . the inadequacy of many cross-regional routes, with the notable excep-
tions of the A34 and A45 in the Midlands, the “secondary” primary
network.

It is encouraging to see a recognition by the Department of Transport (1985),
in the 1985 Roads Review and since, of the importance of the ‘“secondary”
primary network. The requirement for freight, however, is not primarily a great
increase in capacity, except at known bottlenecks; it is the ability to achieve
predictable speeds at a consistently high level, though not necessarily as high as
the legal maximum. ,

Where predicted vehicle flows are much less than those which justify motor-
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ways, value for money criteria understandably influence the decisions by the
Department on whether to up-grade the characteristics of the ‘“secondary”
primary roads, and particularly on whether they should be dual 2-lane or single
carriageway.

The design of newly built single carriageways, with good sight lines and sym-
pathetic alignment, is certainly beneficial to heavy goods vehicles (HGVs) since it
allows higher average speeds to be maintained by all traffic. The performance
characteristics of many HGVs, however, do not necessarily lend themselves to
making the best of the more “opportunistic”’ driving that good single carriageway
roads can offer: that is, the ability under typical traffic conditions for drivers to
overtake slower vehicles.

Journey times on improved single carriageway roads may, therefore, still be
extremely variable. Therefore these road improvements do not enable the
planners of the distribution network to schedule better paths through the road
network for their freight vehicles. The dual 2-lane road, on the other hand, offers
a degree of predictability that, under a much wider range of traffic conditions,
enables the benefits to be realised in planning and scheduling times.

The impact of network improvements is to enlarge geographically the effective
patch of a depot, given the practical constraints on driving time and duty time
outlined above. The value of this can be taken in one of two ways, or in combin-
ation:

(i) It is feasible to serve branches located further away; this opens up new
market potential for the company.

(ii)) The number of depots serving a total geographical territory can be
reduced.

COST/BENEFIT APPRAISAL AND THE “BUSINESS POTENTIAL”
OF ROAD IMPROVEMENTS

It is doubtful whether current methods of cost/benefit assessment fully account
for the benefits of network improvements, which may include structural changes
in distribution logistics. Time savings to commercial vehicles are typically
evaluated at a rate which corresponds to the time costs of operating the vehicle,
including the driver. Conventional economic thinking would consider any con-
sequential ““business” benefits of vehicle time savings as being equal to (or less
than) the original benefits, on the grounds that, if there were greater consequen-
tial benefits, some other way would have been found to realise them. This is
logically attractive, but it presumes that resources are infinitely adjustable and
substitutable according to certain relationships. The reality of transport operation
is that there are discontinuities, arising most particularly from the statutory
limitations on drivers’ hours.

This is in effect the same argument as that applicable to private drivers. For
small time savings it can be argued that the drivers do not perceive the difference
or cannot use the time gained; but, once the time savings are sufficiently large,
drivers will adjust their behaviour to take account of the time saved, and then
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the result may be a recasting of the behaviour of the household. If the number
of households is sufficiently large, and behaviour sufficiently diverse, it can be
argued that the reaction to the time savings is in effect infinitely adjustable and
substitutable as required. The difference is that, in the case of freight distribution,
the number of operators is relatively small, and thus discontinuities are evident.
Let us consider, within (for example) food retailing, the effect of a set of
hypothetical primary network improvements such that a given total territory
could be served (optimally) with 5 depots in place of 6, with the same resulting
total travel time, and within the same constraints on driving time, delivery
schedules, etc. The benefit can be taken in either of the following ways:

Case A. As time savings, without change in the distribution network. This
is the evaluation included in the cost/benefit road assessment.

Case B. As a reduction in the number of depots. If the total travel time
remains the same, the average distance travelled increases. Against this
are the savings at average cost of a complete depot, offset by the increase
in volume passing through the remaining 5 depots at marginal cost. Finally,
there is a stockholding saving, since with 16 per cent more branches to each
depot the cover to maintain a given level of service can be less.

If no restructuring takes place (case A), then the improved network, which
would enable 5 depots to cover the same territory as 6 did before within the same
total driving time, will yield a total driving time for the 6 depots reduced to
V'5/6 of its previous value, a saving of 8.7 per cent.

If the time element of total transport cost is 75 per cent, the saving is 6.5 per
cent. If transport cost is 20p/case, the saving is 1.3p/case.

Now we assume restructuring (case B). The area served by one of the case B
depots is 20 per cent greater than the area served by one of the case A depots.
Assume the average distance travelled from a case B depot

=4/ 1.2 of the distance travelled from a case A depot
= 1.095 or 9.5% greater.

If we assume that the distahce element of total transport cost is 25 per cent,
then the total costs will increase by

25% of 9.5% = 2.4%

If transport cost is 20p/case, the extra cost is 0.5p/case.

There are two sources of restructuring benefit. One arises from the economies
of scale of 5 depots each doing 16 per cent more volume; the other from the
stock saving through reduction in stocking points.

The difference between marginal cost on 5 depots and average cost at a sixth
depot can be taken as 10p/case. On 16 per cent of the volume, there is a benefit
of 1.6p/case overall.

A week’s cover of stockholding can be assumed to reduce in proportion to the
square root of the number of depots; this gives a stock saving benefit of 0.18
weeks’ cover. The value of this, at average case prices and 12 per cent rate of
interest, is 0.5p/case.
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TABLE 2

Savings from Improvements in Road Network

Per case handled

p
Case A
— Transport savings without restructuring 1.3
Case B
— With restructuring:
Marginal volume benefit 1.6
Stock saving 0.5
21
Less extra transport cost 0.5
Total —1—6.
— Extra benefit over transport savings 0.3 in 1.3p=23%

The calculation in Table 2 is an example of the magnitudes of cost involved.
The outcome — being the smallish difference between two largish quantities — is
highly dependent on the precise assumptions. On other not unreasonable
estimates of the elements of distribution and stockholding cost, it could be shown
that the savings from reducing the number of depots could exceed the straight
value of the time savings by 30—50 per cent.

It is appreciated that cost/benefit tools may do little more than provide a
method for allocating limited funds to road schemes in order of priority within
an externally determined financial ceiling on road expenditure. But it is valuable
and important that the “business potential”’ unlocked by network improvements
should be better understood. It might indeed throw further light on the single
versus dual 2-lane carriageway debate. This section can do no more than illustrate
the means by which this “business potential”’ can be unlocked in retail physical
distribution (where controlled by the rétailer).
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CONCLUSIONS

Changes in physical distribution in retailing are bringing about major changes in
the use of freight transport, particularly by increasing the size of vehicles, and
making the whole operation more dependent on, and more able to take advantage
of, the motorway and primary route network. The move away from own-account
to contract distribution creates more of a “market” for distribution services, and
this enables distribution networks to react and adjust more readily as changes in
the road network come along.

A key feature of any improvement in the road network is what it does for
predictability of journey times, as well as for average journey times. The dual
2-lane carriageway has particular value because it does not demand the degree of
“opportunistic”” driving which is called for on single carriageways, and which
cannot be attained by (laden) commercial vehicles. _

Benefits to commercial vehicles of road improvements, calculated as straight
time savings, will tend to underestimate the true “business potential”. It could
be shown that, in a typical operation of retail distribution of food, the benefits
from restructuring the distribution and depot network could exceed the benefits
of straight time savings by 30—50 per cent. It is important that the ‘“business
potential” released in this and other industries by network improvements should
be better understood.
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