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Executive Summary 
 
This study investigates the major trends in terms of sales sourcing and product proliferation 
in the UK volume market, looking back as far as 1950. The objective of the research is to 
establish trends extrapolated from historic data and to define market characteristics for the 
future.  Product variety is a key factor in determining future distribution strategies of vehicle 
manufacturers and this is inextricably linked with a company's  model line-up policy dictated 
by the life cycle and model range requirements of the marketplace.  

 
In terms of sales sourcing in the UK, three major phases can be established since 1950:  

 
 Make-to-stock phase (1950-1960), where almost all vehicles were made to stock and 

sold via the two-tier dealer system. Despite the short supply there was no attempt to 
build volume cars to order by the manufacturers. Vehicles would generally be sold 
from dealer stock, with few cars being built to customer order. 

 
 Dealer transfer phase (1970-1980) with the introduction of dealer consignment stock 

to encourage the dealers to hold stock, particularly before peak sales periods. In 
order to manage the stock in the marketplace, the national sales companies 
introduced stock locator systems based on the financial systems designed to control 
consignment stock.  This resulted in considerable volumes sold via dealer transfers. 

 
 Distribution centre phase (1990), which originally had the objective of avoiding the 

costly individual dealer transfers. In a second phase, the additional objective was to 
remove stock from the dealer itself and hence increase the customer order 
specification fulfilment index with less overall stock in the marketplace. This evolution 
can clearly be seen in the late 1990s, where sales from dealer stock decrease 
dramatically.  
Also during the 1990s, driven by further competitive and financial pressures, the 
vehicle manufacturers aimed at increasing their content of custom-built vehicles. The 
reasons are the cost savings in vehicle stock and associated disposal incentives and 
higher mix profitability of custom-built orders. As a result, the content of build-to-order 
rose from 10% in 1992 to 32% in 1999. 

 
The actual order-to-delivery lead times for custom-built vehicles only became a focus in the 
late 1980s and 1990s. Historically, lead-times in the 1950s extended from 3 to 9 months due 
to the supply situation, and then stayed fairly consistent at around 60 – 70 days in the UK,   
only starting to decrease slowly in general from the beginning of the 1990s.  

 
In terms of product proliferation the following trends were established: 
 
 Despite frequent claims of ‘infinite variety’ offered by the vehicle manufacturers, no 

coherent trend in terms of the number of specifications offered can be established. For 
some manufacturers the research findings reflect their efforts to reduce variety, often 
through the use of option packages: others have increased variety. The figures 
indicate that product variety is solely driven by individual VM policies.   

 
 The model range has steadily increased since 1960. The Japanese vehicle 

manufacturers started off with a very limited offering, yet overtook the Western 
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manufacturers in the 1970s, and now offer on average 3.5 models more than their 
Western competitors, (10 versus 6.5). 

 
 The typical product life cycle was comparatively short during the 1960s. Vehicle 

complexity was comparatively low, hence development cycles were short, and the 
successor models generally shared many components. The life span increased to 
more than 7 years during the 1970s as cars became more complex, due to technical 
advances and the impact of legislation.  In addition, the more difficult economic 
conditions encouraged longer production cycles. Across all manufacturers since the 
1970s the product life cycles have decreased steadily from 7.5 years to 5 years 
currently, with predicted individual product lives ranging from 2 to no more than 5 
years for volume cars by 2005, as competition in this area continues to increase. 

 
In conclusion, vehicle manufacturers will face pressure in the future marketplace to: 
 
 Develop and launch vehicles within a shorter timeframe, as current product 

development times of 3+ years do not permit a manufacturer to compete in a market 
which innovates every 2-3 years 

 
 Produce vehicles profitably at lower economies of scale. As the life cycle decreases 

and sales spread out over many models, the average volume per vehicle decreases 
sharply (see Figure 7, page 18). Hence the financial breakeven point needs to be 
achieved much more quickly than previously. The common way of achieving this is to 
deploy a platform strategy, and the predicted average volume per platform shows this 
trend clearly.  

 
 Align the distribution strategy to the product variety offered, as a misalignment 

inevitably leads to high discounts needed to sell the vehicles. In effect a VM offering 
high variety would need to embrace a build-to-order strategy, whereas a low-
complexity manufacturer might be able to utilise central vehicle stocks efficiently. 

 
The rate of innovation in the automotive market has increased significantly, and the 
vehicle manufacturers will have to face the challenge of responding to customer demand 
and competitors’ action in an ever more responsive fashion in the future.  The challenge is 
to achieve this in a profitable manner whilst satisfying the customer in terms of the supply 
chain ability to meet his aspirations. 
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1 Introduction 
 
The auto industry has burdened itself with a distribution system relying on costly finished 
vehicle stock and customer incentives to clear this stock. Across the UK, volume car 
manufacturers typically hold about 60 days stock against an objective of 40 days (ICDP, 
1999), and at any one time there are approximately 370,000 new vehicles stored in 
distribution centres, airfields, ports, and dealers. 
 
There is now a widespread commitment at vehicle manufacturer level to move away from 
making vehicles to forecast and selling them from stock. Their objective is to shorten 
order-to-delivery lead-times and build the majority of vehicles to customer order.  These 
initiatives have hit significant barriers, as neither current processes nor products are 
orientated to support build-to-order (Holweg & Jones, 2001).  
 
The product orientation is vital to the efficiency of the supply chain to meet customer 
requirements in terms of the variety of specifications offered.  For instance, if vehicles are 
sold from dealer stock, then a high specification variety offering will lead to customers  
being unable to obtain the specification from the dealer, or even from transfers between 
dealers. As opposed to this, it is often claimed that both competition in the marketplace 
and customer expectations have led to an ‘infinite variety’ of product specifications being 
offered by the manufacturers. Given that variety is costly and that the popular conception 
of product life cycles significantly reducing is valid, then the combination results in vehicle 
manufacturers finding it increasingly difficult to achieve the profit necessary to support the 
economies-of-scale induced by the enormous development costs of a new vehicle.  
 
In order to understand the current state of vehicle supply systems, it is therefore essential 
to understand the heritage and development over time, not only of such matters as sales 
sourcing1, but also of product proliferation2.  Comprehensive primary data, however, is not 
available over a sufficiently long period of time, either in terms of sales sourcing or in 
terms of product proliferation. 
 
This study thus investigates the major trends in terms of sales sourcing and product 
proliferation in the UK volume market, looking back as far as 1950, and follows on from 
the primary analysis of the current order fulfilment process conducted by the Systems 
Stream of 3DayCar.3 
 
The objective of the research is to establish trends, extrapolated from historic data, and to 
define the market characteristics of the future. Life cycle and model range requirements 
dictated by the marketplace are key inputs for the strategic model line-up policy, and 
product variety is a key factor in determining future distribution strategies of vehicle 
manufacturers.  In detail, the research questions are: 
 

1. Historically, what is the breakdown of cars sold from stock and built to customer order?      
What general trends in sales sourcing can be observed? 

 
2. What product variety and model range has been offered by volume manufacturers in 

the UK since 1960, and what trends can be observed? 
 
                                                
1 Sales sourcing: source from which customer orders are fulfilled, e.g. from dealer stock or custom-built at the 
factory.  For more details on order fulfilment loops, see appendix. 
2 Product proliferation: the specification derivatives of a model (product variety), the model range and the 
development of average product life cycles 
3 For more information please see the Sponsors Section on the 3DayCar Programme webpage: 
www.cardiff.ac.uk/3daycar  
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3. Is the rate of product life cycle innovation increasing in the UK volume automotive 
market? 

 
The analysis is based on a Delphi Study with 11 industry experts and empirical analysis of 
secondary data from various sources.  The product variety data has been obtained from 
private archives and various historic motor-magazines, with issues dating as far back as 
19604. 
 
 

2 Sales Sourcing  

2.1 Sales Sourcing Dynamics 1950-2005 
 
With regard to the dynamics of sales sourcing in the UK, largely only ICDP research is 
available, and this started in 1992.  The ICDP results are shown in Figure 1. 
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Figure 1: Sales Sourcing, UK Volume Cars, Source: ICDP 
 
Due to the lack of availability of secondary data prior to 1990, this part of the study relies 
on a Delphi study with 11 industry experts. These experts were chosen, because they 
represent the three major UK manufacturers, Ford, Rover / British Leyland and GM. 
 
Overall, a fairly consistent picture emerged, yet particularities with specific models or 
specific manufacturers do exist. The data in Figure 2 shows the average mediated from 
the different interviews in relation to their perception of sales sourcing and order-to-
delivery lead-times.  
 

                                                
4 Autocar, Motor and UK Motor Show Reviews. 
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The data below should hence be regarded as representing major trends, rather than 
absolute ratios. The data for 1992-1999 is based on the ICDP benchmarks for the UK, the 
data for 2002 and 2005 are extrapolations, assuming that no step change occurs. 
 
 

Sales Sourcing 
UK Volume Market 1950-1999, 
Trends extrapolated until 2005
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Figure 2: Sales Sourcing, 1950-2005 

 
 
There are three major phases that can be established.  The new phases were initiated by 
the advent of new technology or a new distribution concept, which significantly changed 
the structure of the sales sourcing in the UK volume market: 

 
 Make-to-stock phase (1950-1960s): Almost all vehicles were made to stock and sold 

via a two-tier dealer system. Smaller dealers, selling as little as 1 sale per month, 
were supplied with new vehicles by larger dealers rather than direct from the factory.  
This seems to contradict the fact that during the 1950s and early 60s in particular 
vehicles were in short supply, and virtually any car produced could be sold at a 
premium. The reason seems to be twofold – firstly, despite the short supply there was 
no attempt to build volume cars to customer order by the manufacturers. No formal 
system was in place to amend stock orders to customer requirements or to transfer 
vehicles between dealers, hence the customer had the choice of a vehicle in the 
visited dealer stock or a custom-built vehicle with a waiting time of 3-4 months at 
least, determined by the order bank backlog due to the short supply. Hence few, if 
any, vehicles were custom-built and dealers would generally sell the cars entering 
their stock. Secondly, even if the customer ordered a vehicle, the manufacturer did 
not identify those orders any differently from the stock orders. Dealers generally had 
to wait for their allocation, hence could not supply as freely as they wanted.  
During the 60s and particularly 70s, the industrial relations situation became chronic, 
with frequent strikes at component suppliers and vehicle manufacturers causing the 
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average achievement of vehicle production programmes to be typically only 85%. To 
buffer against strikes and inefficiencies, vehicle stock level objectives rose to their 
highest levels of around 3 - 4 months and it has taken many years of production 
volume achievement to remove the mind set that stock must be held to ensure 
continued supply to the customer. The ‘Future of the British Motor Industry’ of 1975 
for example states that British Leyland for example lost 35.6% of its vehicle build 
programme, almost half of which is related to problematic labour relations.  

 
 Dealer Transfer phase (1970-1980s): The 1970/80 period saw the introduction of 

dealer consignment stock. Here, the manufacturer would assist the dealer in financing 
stock in terms of the dealer only paying interest on stock for generally 180 days prior 
to full payment, unless the vehicle was sold in the meantime. The objective of this 
was to support stock build up prior to peak sales periods and to generally encourage 
the dealers to take more stock. Due to these long consignment periods before dealers 
had to fully pay for stock, it was in the interest of National Sales Company Finance 
departments to maintain a record of all stock vehicles in the UK.  This was not so in 
the rest of Europe. These finance records were then converted into stock locators 
with visibility to all dealers. The advent of stock locators gave the opportunity to 
dealers to locate vehicles at other dealerships and transfer them to fulfil a customer 
order. While on average 40 - 45% of customers were satisfied by dealer transfers, in 
some cases, up to 80% of sales were achieved through this method. In terms of build-
to-order though, no major changes occurred, the system still relied on making 
vehicles to forecast and selling them from dealer stock. This incurred high distribution 
cost and led to the introduction of distribution centres in the late 1980s. 

 
 Distribution Centre phase (1990s): The original objective was to avoid the costly 

individual dealer transfers. As can be seen, these transfers reduced dramatically in 
the mid 1990s.  
In a second phase of the distribution centres, however, the additional objective was to 
remove stock from the dealer itself and hence increase the order fulfilment index with 
less overall stock in the marketplace. This evolution can clearly be seen in the late 
1990s, where sales from dealer stock decrease dramatically. Interestingly, sales via 
transfers did not further decrease during that period. Most dealers would not own the 
stock anymore with their margins cut down to compensate. 
During the 1990s, induced by further competitive and financial pressures, the vehicle 
manufacturers aimed at increasing their content of custom-built vehicles. Reasons are 
the higher mix profitability of custom-built orders, the fewer incentives needed to sell 
excess stock vehicles and the fact that a build-to-order system requires less finished 
vehicle stock. As a result, the content of build-to-order rises from 10% in 1992 to 32% 
in 1999. 
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Trend Analysis 
Analysing the trends up to 2006, however, it becomes very apparent that under current 
circumstances the degree to which vehicles are built to order will level out, rather than 
increase.  Extrapolating the data of 1992-1999, the following trends can be observed for 
2006: the amount of vehicles sourced from distribution centres will grow further to approx. 
42%, whereas the percentage of cars built to customer order level out at ca. 34%. The 
percentage of cars sold via dealer transfers will level off at ca. 14%, yet the degree of 
vehicles sold from stock will further decline to ca. 8%. 

 

Trend Extrapolation Sales Sourcing 1992-2006 
UK Volume Car Market
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Figure 3: Trend Extrapolation 
 

This means that if no step change occurs, 66% of vehicles will still be built in 2006 without 
customer orders and sold from stock. Hence, if no major changes in vehicle supply 
systems are to occur, the same amount of cars will be built to stock as currently, with the 
majority of cars being sourced from central stocks. 
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2.2 Order-to-Delivery Lead-times 1950-1999 
 
In terms of the actual order-to-delivery times, the same problem arose as with the sales 
sourcing.  Hardly any secondary data is available to quantify how long customers have 
had to wait for custom-built vehicles over the past half century. Hence the Delphi study 
was extended to analyse the actual order-to-delivery lead-times experienced by new 
vehicle buyers in the past.  The responses were less specific than on the question of sales 
sourcing.  Whilst some respondents claimed it would take an average 90 days today, and 
has done ever since the 1950s, the general consensus seems to be that the actual order-
to-delivery times for custom-built vehicles only became a focus of attention in the later 
1980s.  
In any case this research has the inherent difficulty of individual demand-supply situations 
for certain models falsifying the overall picture of lead-times. 
 
 

Lead-Times for Custom-built Vehicles 
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Figure 4: Order-to-Delivery Lead-times 
 
The lead-times show the range of answers given, with the 1999 data being taken from the 
ICDP survey of actual lead-times in the UK. The long lead-times quoted for the 1950s 
relate to the general shortage of vehicles, which according to some sources lasted until 
the early 1970s. It was claimed that ‘[…] 30% of people [in the UK] considering buying 
British cars did not so because of unacceptable delivery dates’, with ‘[…] long delivery 
lead times ranking second only to price as a reason for not buying a particular model’, 
(‘The Future of the British Car Industry’ Report, 1975). This shortage however was due to 
the industrial relations situation in the UK and the fact that "home market" production was 
frequently allocated to supply other European markets. 
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A good example of this phenomenon would be the average waiting times in November 
1973, stated in MOTOR5: 
 

Vehicle Availability Model 
North GB South GB 

Aston Martin V8 12-20 weeks 2 weeks 
Austin 1100 4 weeks 4 weeks 
Bentley Saloon 4 years 4 years 
Daimler 4.2 Sovereign 2 years 2 years 
Ferrari 365 GTB4 1 year 7-12 months 
Ford Escort 1100 2dr 8 weeks 10 weeks 
Ford Cortina 2000 E 2-8 weeks 4-8 weeks 
Ford Capri 1600 GT 12 weeks 3 weeks 
Hillman Imp 4 weeks 6 weeks 
Hillman Avenger 1300 1 week 2 weeks 
Jaguar XJ12L 2 years 2 years 
Lotus Elan 1 week 1-2 weeks 
MGB Roadster 2 weeks 2 weeks 
Mini 850 4 months 4 months 
Morgan Plus 8 2 years 2 years 
Range Rover 12-14 months 13 months 
Rolls Royce Corniche Convertible London only, 10 years 
Triumph TR6 12-14 weeks 4-8 weeks 
Vauxhall Viva 2 weeks 2-3 weeks 
Vauxhall Magnum N/a 10 weeks 
Wolseley Six 2-4 months 3-4 months 

 
Table 1: Vehicle Availability in 1973 

 
 
Whilst Figure 4 shows only a very generic picture, it can be seen that the actual order-to-
delivery lead-times remain fairly stable at 60-70 days during the 1960s, 70s and 80s. Only 
in the 1990s these lead-times began to reduce, yet still stay at a very high level of 43 to 68 
days in the UK. The long lead-times experienced during the 1950s relate to the general 
short supply of vehicles. 
 

                                                
5 NN  (1973), ‘Stand and Deliver – If you Can!’, MOTOR, November 17th 
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3 Product Proliferation  

3.1 Introduction 
 
Discussing product proliferation is a complex issue in the car industry, as there are many 
factors influencing the overall variety of products offered to customers. First of all, there is 
the number of models offered by each vehicle manufacturer. Each model in turn is offered 
in a certain range of specifications and combinations of options, which defines the 
individual product variety. 
The third and least obvious factor of product proliferation is the product life cycle, as 
choice offered to the customer not only depends upon the variety offered, but also upon 
how often that choice is renewed.  
These three factors are believed to be the key factors defining product proliferation and 
will be investigated below. It should be noted that assembly plants generally supply many 
different markets, often offering different product specifications (such as LHD/RHD, etc.). 
This study will focus on the product proliferation in the UK only, although some of the 
models analysed are or were not produced in the UK itself.   
 
 

3.2 Product Variety  
 
The product variety analysis focused initially on the variations offered in the UK market in 
1999, comparing 23 models. The categories of data recorded are the number of 
bodystyles, engines, powertrains, exterior paints, trim levels, paint-trim combinations and 
options offered. Out of these the total number of permutations have been calculated, 
taking combination restrictions into account (i.e. no automatic with 1.4). 
Product variety is defined as the number of vehicle permutations offered to the customer 
of a particular model. This variety is generally market-specific, as all major markets have 
different standard specifications (i.e. air-conditioning might be offered as standard in the 
UK, but not in Germany, etc.). 
 
Product variety as such has not been studied in detail, although studies have been carried 
out by MacDuffie et al (1996) or Clark and Fujimoto (1991), who proposed initial metrics 
on how to assess variety and complexity in the auto industry. Their work focused mainly 
on the actual assembly operation, although the real impact of product variety is on the 
vehicle distribution strategies, as ICDP (1998) showed. 
 
The main impact of variety is that the more variety offered, the less likely the customer will 
find the right vehicle amongst finished car stock. Hence the more variety offered, the less 
successful sales sourcing from stock, or the higher the discounting risk, whereby the 
customer is sold a vehicle which compromises his original specification using sales 
incentives. 
 
In a second phase, the historic development of four major volume cars offered in the UK 
market were analysed from 1964 onwards in order to assess the trends in variety. In 
detail, the Vauxhall Viva, Austin 1100 (BMC ADO16), Ford Cortina and VW Golf (only 
from 1980) and their successors were analysed.  
 
The variety is measured in terms of the number of bodystyles, engines, paint colours, etc.  
and also shows the total number of permutations offered and the sales volume in the UK 
for that particular year and model. (see Table 1).  
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It may be noted that the Austin 1100 was produced under other brands in the UK - Morris, 
MG, Riley, Vanden Plas and Wolseley. These variants, which added further complexity to 
the product range, are not included in the analysis. It’s successor, the Allegro was also 
offered under another brand in the UK, as a Vanden Plas model, although this was strictly 
speaking a ‘derivative’, rather than a ‘model’. 
 

Model Year Bodystyles Powertrains Paint/Trim Comb. Options Total Variety UK Sales [year]
Vauxhall Viva I - HA 1965 1 2 17 1 59 n/a

Viva II - HB 1967 2 4 20 4 728 100,220
Viva III - HC 1970 3 5 23 8 15,848 76,338

Astra I 1983 4 10 28 10 1,495,104 62,570
Astra II 1984 4 11 22 26 53,575,680 56,511
Astra III 1993 4 11 30 15 76,972 108,204
Astra IV 1998 4 13 44 41 55,425,024 81,494

Austin 1100 MkI 1964 1 1 10 3 240 n/a
1100 MkII 1967 3 4 12 3 864 131,282
Allegro I 1973 2 4 n/a 3 448 28,713
Allegro III 1979 3 6 11 6 1,056 59,885
Maestro 1983 1 5 n/a 11 n/a 65,328
Maestro 1987 1 4 105 7 1,132 43,815

(Rover) 200 1991 2 8 44 17 21,792 68,122
200 1998 2 9 60 10 14,960 64,928
25 1999 2 8 106 18 2,742,656 1,170

Ford Cortina I** 1964 3 3 14 5 2,688 n/a
Cortina II 1968 3 5 n/a n/a 2,880 137,873
Cortina III 1972 3 7 28 12 702,464 187,159

Cortina IV/V 1982 3 6 275 28 219,576,000 135,745
Sierra 1983 3 9 110 35 1,278,852,000 159,804

Mondeo 1993 3 7 51 19 315,072 88,660
Mondeo 1999 3 8 92 16 171,584 77,183

VW Golf I 1980 2 6 26 7 7,216 n/a
Golf II 1985 2 6 29 8 2,192 31,145

Golf III* 1995 2 11 93 8 16,968 44,111
Golf IV 1999 2 9 211 22 154,964 63,715  

 
Table 2: Historic Product Variety, four major Volume Models 

 
As can be seen, the data does not show a general trend towards increasing or decreasing 
variety. In fact, each of the four models analysed shows a different individual pattern.  
 
Ford has been rationalising their product variety since the mid 1980s, as for example the 
1982 Cortina offered more than half of the paint-trim combinations of the S-Class 
Mercedes today, yet the 1999 Mondeo is available in only 0.013% of the number of 
permutations available on the 1983 Sierra. 
 
Vauxhall also tried to rationalise their product variety by packaging of options in the early 
1990's. However with the Astra IV, the large range of options has led to a sharp rise in 
variety, a total figure similar to the Astra II.  
 
For Rover, the variety over the last three decades has been below 25k, but with the take-
over by BMW, a revised option policy exploded the range to 2m+ (this of course, may now 
change due to Rover’s new ownership since May 2000).  
 
For VW, as a non-domestic manufacturer, the variety offered has to be seen in context, as 
the variety offered in Germany for example might be significantly higher. Nevertheless, 
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VW has steadily increased the variety, offering a wide range of paint-trim combinations 
and options. 
 
The inconsistency of the historic trend also manifests itself in the current variety offered, 
as shown for nine models in the UK in 1999. Total variety ranges from 408 to 3.9*10^12, 
paint-trim combinations range from 40 – 250, although no such huge significant 
differences in numbers of bodystyles, paints and powertrains could be observed.  
The number of options is critical to the batch variety offered, unless packaged, since 
combinations of individual options soon lead to a vast array of specification variety. 
 

 Model Body- 
styles 

Power-
trains 

Paint/Trim 
Combinations 

No of 
Options 

Total Variety 
(number may slightly differ from 
actual offer due to model year 

changes, etc.) 

UK Sales 
1999 

Vauxhall Astra IV 4 13 44 41 55,425,024 81,494 

 Vectra 3 13 46 22 5,843,600 77,479 

Rover 200 2 9 60 10 14,960 64,928 

 25 2 8 106 18 2,742,656 1,170 

Ford Mondeo 3 8 92 16 171,584 77,183 

 Fiesta 2 6 63 12 22,368 99,830 

 Focus 4 6 64 18 1,070,592 
103,22

8 

VW Golf IV 2 9 211 22 154,964 63,715 

 Lupo 1 5 85 10 176,576 4,642 

MB E Class 2 9 121 41 3,933,000,000,000 12,930 

 S-Class 2 6 480 22 3,205,000,000 2,653 

Nissan Micra 2 4 36 5 1656 47,775 

 Primera 3 5 60 2 820 21,714 

Honda Accord  2 4 30 2 529 19,024 

 Civic 5dr 1 6 27 8 1348 31,596 

Renault Clio 2 6 91 6 1,514 63,991 

 Megane 2 7 104 0 448 65,127 

Peugeot 206 2 4 43 14 7,520 58,788 

 306 2 8 59 9 6,928 53,447 

 
Table 3: Current Product Variety Examples, UK 1999 

 
In summary, no major trends on product variety can be established, as the variety offered 
seems to be guided purely by vehicle manufacturer marketing policy.  
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3.3 Model Range 
Considering product variety on its own neglects another element of the offer to the 
customer – the range of models offered per manufacturer. Whereas in the past small, 
medium and executive models - and possibly a sports car - were offered to the customer, 
nowadays the model range has expanded into many diverse niche segments, such as 
sport utility vehicles (SUV), multi-purpose vehicles (MPV), etc.  
  

Model Range offered in the UK Market
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Figure 5: Model Range offered in the UK Market 
 
This trend clearly can be seen in Figure 5, which shows the number of independent 
models offered by six vehicle manufacturers. The moving averages over 10 years show a 
strong trend towards diversification both for Western and Japanese manufacturers.  
 
The Japanese vehicle manufacturers started off with a very limited offering in the late 
1960s.  However, they overtook the Western manufacturers in the 1970s, and now offer 
on average 3.5 models more than their Western competitors, (10 versus 6.5) the majority 
of which are imported from Japan6. 
 
 
 

                                                
6 UK built vehicles: Toyota: Corolla, Avensis (prev. Carina), Nissan: Micra, Almera and Primera (prev. Bluebird), 
Honda: Civic, Accord and CRV (From mid 2000). Toyota Yaris production in France is due to start 2001/2. 
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3.4 Product Life Cycles 
It has been frequently claimed that the life cycles in the auto industry have been 
significantly decreasing over the last couple of decades. The analysis undertaken below 
shows the life cycles of 20 volume model lines. The life cycle is defined as the time-span 
from market introduction to model replacement or major facelift7. Figure 6 shows the year 
of introduction (X-axis) and length of model cycle (Y-axis).  
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Figure 6: UK Product Life Cycles 1965-2000 
 
As can be seen, the 5-year moving average shows life cycles of 3 - 4 years during the 
1960s, which then increase drastically to 7 years in the early 1970s. The reason here is 
the fact that vehicle complexity was comparatively low in the 1960s, hence development 
cycles were short, and the successor models generally shared many components8, 
whereas the models introduced from around 1975 onwards were stand-alone and 
individual developments. 
 
The ability to easily change the appearance of ‘sheetmetal’ (external body panels) and 
interiors meant that in the 1960s and the 1970s the American owned manufacturers - Ford 
GB, Ford of Germany, Vauxhall and Opel were able to replace models very economically 
on a regular basis. On the other hand, European manufacturers such as VW, Fiat and 
Renault preferred to keep a model in production longer and then replace it with a 
‘completely’ new model with very different components. The best example of this 
approach was Citroen, with long-lived models such as the 2CV, DS, GS/GSA and CX. 

                                                
7 Major facelift is defined as substantial alteration of the vehicle, including revision of the bodywork and 
major components or modules. 
8 As an example the Ford Cortina II shared the engines, running gear and floorpan structure of the 
Cortina I. 
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As cars became more complex, due to technical advances and the impact of legislation, 
and with the more difficult economic conditions from the late 1970s onwards, which 
affected the VM’s ability to invest in model changes, the American owned companies 
began to lengthen their model cycles, e.g. the Ford Escort III/IV ran from 1980 to 1990 
with one major facelift in 1986. These firms are now forced to shorten their model life 
cycles due to competitive pressures through the introduction of common platforms, 
modules, and IT such as CAD/CAM. 
  
Across all manufacturers since the 1970s the product life cycles have decreased steadily 
from 7.5 years to 5 years. J.D.Power LMC (2000) predicts that the average age of 
production for the European volume manufacturers will decrease from 4.2 years in 1994 to 
3.1 years by 2005, with individual product lives ranging from 2 to no more than 5 years for 
volume cars. 
 

 

4 Discussion 
 
 The rate of innovation is clearly accelerating, with more models offered, that remain on 
the market for shorter periods than in the past (Figure 7). 
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Figure 7: European Model Proliferation and Platform Use 
Source: Smith, Salomon & Barney 

 
 
This puts high pressure on the VMs to: 
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 Develop and launch vehicles within a shorter timeframe, as current product 
development times of 3+ years do not permit a manufacturer to compete in a market 
which innovates every 2-3 years 

 
 Produce vehicles profitably at lower economies of scale. As the life cycle 

decreases and sales spread out over many models, the average volume per vehicle 
decreases sharply (see Figure 7). Hence the financial breakeven point needs to be 
achieved much more quickly than previously. The common way of achieving this is to 
deploy a platform strategy, and the predicted average volume per platform shows this 
trend clearly. Current platforms will host more models than previously, as for example 
the current VW A4 platform, which hosted nearly 2m vehicles in 19999. 

 
 Align the distribution strategy to the product variety offered, as a misalignment 

inevitably leads to high discounts needed to sell the vehicles. In effect a VM offering 
high variety would need to embrace a build-to-order strategy, whereas a low-
complexity manufacturer might be able to utilise central vehicle stocks efficiently. 

 
The rate of innovation in the automotive market has increased significantly, and the 
vehicle manufacturers will have to face the challenge of responding to customer demand 
and competitors’ action in an ever more responsive fashion in the future, whilst being 
constrained at the same time by much shorter sales windows and lower overall volumes 
per model to cover their costs.  
 
There are two solutions to this problem, one is to continue to operate distribution centres 
which requires a drastically constrained product variety to be offered, as some vehicle 
manufacturers have already done. The structural disadvantage of this would however be 
to still carry major volumes as stock in the marketplace. This can be alleviated by only 
building popular specifications for stock, with all other specifications built to order. 
 
The second way is to offer a wide specification variety, radically shorten order-to-delivery 
lead-times and build customer orders only to the maximum possible extent; hence 
introducing the next radical change in sales sourcing strategy. Current systems however 
are too unresponsive, which is the reason why, despite widespread commitment, the 
build-to-order projects at vehicle manufacturer level have not shown significant 
improvements as yet.  
 
Within any policy of offering a wide variety of specification to the customer, it must be 
remembered that this complexity should be reflected as little as possible in product 
development and production in terms of cost or time. Otherwise the ability to be 
competitive in product life cycles and price will be impaired. 
 

5 Conclusion 
In order to remain competitive in the marketplace, vehicle manufacturers have been 
widening their product range and replacing product in shorter life cycles.  This places a 
severe pressure on cost viability which is highly related to standardisation and complexity 
issues.  In order to surmount these problems, manufacturers will have to give close 
attention to their strategy on the product variety offering to customers and ensure that the 
supply chain is capable of living up to customer aspirations. 

                                                
9 1,904,755 vehicles were produced on the VWA4 platform in 1999. The platform included VW Golf, 
Beetle, Bora/Jetta, Audi A3 and TT, Skoda Octavia and Seat Toledo and Leon. (Source: Automotive 
World, June 2000) 
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Appendix - The 5 Order Fulfilment ‘Loops’ 
Although simplistically, often only the make-to-stock and build-to-order scenarios are discussed, there 
are in fact five different types of order fulfilment, or ways in which new cars can be supplied to 
customers, as shown below in Table 2. In this context, it should be noted that the term ‘build-to-order’ 
is generally applied to vehicles supplied against both loop 4, whereby forecast orders in the pipeline 
are amended to customer requirements and loop 5. While this is true, loop 4 needs to be seen 
critically, as it still bears the danger of being a sophisticated ‘push-based’ supply system, i.e. if no 
customers arrive, the forecast orders (that have been decided weeks or months ahead) are built and 
pushed into the market place. Hence, the percentage of orders actually amended to real customer 
requirements could be claimed as ‘built-to-order’, but the remainder of orders might still be still pushed.  

Loop 
Order-to-
Delivery 
Approach 

Description 
Order-to-
Delivery Time 

(UK data) 

Loop 1 Dealer Stock The car is bought from the stock at the visited dealer. (17%)* Instantly 
available 

Loop 2 Dealer 
Transfer 

The car is located at another dealer in the country, and 
transported to the dealer. The additional cost occurring is in the 
region of £100 to £130 for a dealer ‘swap’ within the UK. (13%)*  

3 days 

Loop 3 Distribution 
Centre (DC) 

The vehicle is sourced from a central stock location, controlled 
by the manufacturer. Generally the dealer does not hold any 
new cars in his own stock, so most sales would be made from 
the DC itself. (39%)* 

4-7 days 

Loop 4 Order 
Amendment 

Orders are laid out in line with forecast in the first place, and 
once the customer specifies his order, these unsold ‘pipeline’ 
orders are amended to customer requirements. In advanced 
systems, an open order pipeline exists which allows a dealer to 
access all unsold other dealer orders in the market to satisfy his 
customers, whether they need specification amendment or not. 
(12%)* 

Variable, 11 
days on 
average 

Loop 5 Build-to-
order 

This implies that the order is entered as a new order into the 
system. This happens only in 18%* of the new vehicle 
purchases of sponsors at the moment, with an average order-to-
delivery lead time of 48 days 

Average      
48-60+ days 
(Volume Cars)  

 
Table 4: Order Fulfilment Loops 

 
It should be noted here that due to the 5 different ways of fulfilling an order in the car industry, a variety 
of different order types can be found in the systems. Essentially, there are stock orders, customer-
specified orders and support orders. 
 
 Stock orders refer to orders placed without a real customer requirement, but according to 

forecast sales requirements. Specifications generally are ‘frequent runners’, and commonly these 
vehicles will be sold from stock (Loop 1-3), or will be amended to customer specification while in 
the pipeline. Stock orders can be raised by dealers, national sales companies (NSC) or the vehicle 
manufacturers themselves.   

 Customer-specified orders are generally sold orders, which are built to order (Loop 5) or 
converted stock orders (Loop 4). Specifications are ultimately defined only by the customer. 

 Support orders are all other orders in the system, as for example dealers’ orders for showroom 
cars and demonstrators, or vehicle manufacturers’ orders for their own company-car fleet, etc. 
Also, pre-production orders, vehicle test and exhibition orders are raised by the manufacturer. 
Production in general sees most of these as ‘production orders’, and in most cases the plants are 
not able to distinguish between sold / customer orders, and stock orders. The plant will however 
have visibility of show cars and pre-production vehicles, as special quality and assembly rules 
apply. 
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