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ABSTRACT

Automotive industry observers note that a transformation is occurring where automotive
OEMs ae ddegaing more responshilities to ther suppliers.  Ingead of purchasing
individua components, the OEMs are purchasng sub-assembliess  The suppliers are
expected to do their own enginesring.

Many in the CAE community redize tha there are many chalenges to be faced in
coordinating CAE activities between automotive OEMs and suppliers.  This paper will
not ansver dl of the issues and chdlenges, but will summarize wha the issues are and
what technologies and expertise will be deployed to help resolve the issues,

The new product development landscape includes a new concept - the concept of
competition between OEM and supplier as to which organization takes on which portions
of the product development processs The engineering group with the best busness
proposition will get the work. Engineering groups must be more business-minded in
order to be able to compete in this new landscape.



MARKET PRESSURES

The automotive indugry of the early 21% century is driven by consolidation. Industry
watchers expect the number of independent automotive companies to shrink from the
current dtuation (~20) to somewhere between 5 and 7. Industry anaysts from
Pricewaterhouse Coopers stated:

“Moreover, E-business practices are likely to increase the pace of product
innovation and thereby shorten the duration of competitive advantage
even further. Ultimately, the cost of rapidly innovating and delivering new
products will force competitorsin the industry to re-think their competitive
positions...some will fail, some will be acquired, and some will merge with
another competitor.” [1]

The automotive industry will have winners and losars, where the winners ae the
remaning independent automotive companies.  Andyss a PricewaterhouseCoopers
believe that innovation is the key to success:

“ Although Economies of Scale strategies will continue to dominate the
thinking of executives searching for greater returns to investors, the
companies most likely to succeed in the Second Automotive Century will
be those that innovate the way they develop, design and deliver products
and services to the consumer.” [1]

INDUSTRY RESPONSE

The needed innovation for OEMSs is to take a fresh look at their suppliers. The OEMs are
redizing that they can't afford to continue doing as much of the work themsdves as they
have been doing [2]. They must give more responshility to their suppliers, especidly
their Tier One suppliers. Anindustry analyst a Erngt & Y oung observed:

“Original equipment manufacturers (OEMs) are abdicating certain non-
core functions to automotive suppliers in order to slim operations and
reduce costs. As a result, Tier One suppliers are being required to perform
and integrate more steps of the automotive manufacturing process, to do
them better, and to accomplish them in close synchronization with the
global business plans of the Big Three. For those suppliers who accept the
heavier workload, the rewards are large-scale contracts and strategic
relationships with automakers. Companies unable or unwilling to respond
to the changes will be consumed or left out of the supply chain.” [3]

Ernst & Young [4] predicts that the supplier of the 21% century will have
globa reach,
deep research and development capabilities, and
a“critica mass’ of around $3 billior plus annud turnover.

This spesks to a dramatic consolidation in the supplier industry smultaneous with growth
in total supplier revenue. Industry watchers have varied but smilar forecadts:



25 t0 30 “mega-suppliers’; > 30,000 suppliersin 1986, will become only 5,000 by
2003 [5, 6]

By 2010, there will be no more than 20-30 mgor system suppliers globally [7]

Thelevd of merger & acquigtion activity among suppliers rose dmos fourfold
between 1988 and 1997 [8§]

The remaining suppliers will be different from today’s suppliers. It is dear that they will
do more of their own engineering and R&D. It is clear that they will use the internet
extendvely. It is cdear that they will pursue a globa merket. They will become more
closdly integrated with their customers (in a recent study [9] this was rated very important
by 79% of the suppliers that were surveyed).

Wha are the effects of these trends (in the paragraph above) on the engineering function?
Some possibilities are explored in the questions below:

Will supplier engineering job descriptions change?
Will supplier employee qudifications be redefined?
Will supplier engineering processes be enlarged?

Will supplier engineering be more vishble to their cusomers aswell astheir lower
tier suppliers?

Will the flow of engineering data outside of each supplier organization increase?

The answer to dl of the above quedions is an emphatic YES, and supplier engineering
organizations are going to change as a result. The mix of desgn and manufacturing
engineers will trend towards a more even bdance as OEMs ask suppliers to take on
ubsysem desgn.  Successul suppliers will edablish a drong design  engineering
cgpability, including strong Computer- Aided Engineering (CAE) capatilities.

In the section below we will discuss criticd success factors for the automotive industry
and how they ae impacted; not only by the change in responshilities between
automotive OEMs and suppliers, but dso by the internet and new business-to-busness
(B2B) initiatives.

The following section will focus on CAE and how it must evolve in regponse to changes
in the industry. A comparison will be made between the value provided by internet and
B2B cgpatiilities and the vaue that should be provided by CAE.

CRITCAL FACTORS

The earlier sections of this paper describe the subgtantia changes that are occurring in the
automotive industry. A primary trend is that suppliers are taking on an increased
engineering responsbilities It is interesting to note that even with the ongoing trangtion,
the compstitive success factors have remained the same:

Cost
Time-to-Market

Performance



Cost is a vitdly important differentiator. It has become less criticd in the prosperous
economies of the 1990s, but remains important. Even when a primary automobile is
seected with status and performance in mind, a second or third car may be sdlected with
cod in mind. A minimum qudity dandard is expected. Given that qudity, cog is the
driver that establishes vaue for those market segments.

Time-to-market remains very important in the congantly changing automotive market.
In the last few years in the US market, those automotive companies who were dow to
offer a mini-van with two diding doors found themsdves a a severe disadvantage to
their competition. More recently, the race to offer SUV derivatives, whether
SUV/Pickup hybrids or smal SUV's, emphasized the vaue of a short time-to-market.

Supply-chain management software has been developed with the purpose of improving
the speed and efficiency of the interaction between supplier and their cusomers. Robert
Briggs, a gened manager at Caterpillar dated, “We have to have inteligent, red-time
cgpability within our factories, and we have to be able to collaborate with our suppliers in
read-time” [10] The following benefits have been achieved from the application of
supply chain management software [10]:

An engine plant reduced engine throughput time from 17 hours to under 12 hours.
An engine plant increased inventory turns from 32 to nearly 50.
An tin mill improved on-time ddlivery from 75% to a high-90% rate.

Antin mill planning function that used to require three full-time employeesis
now done by one person in 15 minutes per day.

A gted company increased its ability to apply inventory to orders by more than
20%.

A stedl company decreased its finished good inventory by 15%.

Edimates of the overal cost savings range from 5 to 20 percent [11,12]. The lower
edimates of saving come from those who say that most optimistic estimates “underdate
the chalenges that automakers and suppliers face in implementing the necessary channe
changes.”

The Roland Berger report [12] edtimates that 70% of the cost savings will come from
reduced product development, inventory, manufacturing, sdes, G&A, trangportation, and
warranty costs.  Note that CAE can and should impact product development,
manufacturing and warranty costs. Only 30% of the savings is expected to come from
the reduced materia costs due to an internet-based B2B marketplace, that has received so
much publicity recently.

A pilot program, the Manufacturing Assembly Project (MAP) [13], studied the effect of
aoplying supply chain management tools, sating from OEMs and going through four
tiers of suppliers. This pilot program was initiated by the Automotive Industry Action
Group (AIAG). They found tha the time to move information from the OEMs to the
bottom of the supply chain fdl from more than a month to a reduced time of 11 to 13
days. The AIAG feds that with further improvement the lead time can be reduce to one



day per tier. An ovedl etimae was that improved communication within a multi-level
supply chain could save the automotive industry approximately $1 billion per year.

In summary, current supply chan management initigtives and internet-based B2B
initiatives have resulted in ggnificant cost and time savings. Even more will be expected
in the future. Asan andyst with McKinsey & Company put it [14]:

“With RFIs and RFQs not generated in real time, decisions affecting a
company’s overall strategy and goals have to be made on the spot — and
this requires accurate, up-to-the-minute data on true costs, pricing
strategy, capacity planning and other key variables if the decisions are to
be sound ones.”

Many automobile buyers place a high priority on vehicle performance. Some congder
their purchase to be a status symbol. Others spend a sgnificant amount of time in their
ca and are willing to pay extra to have a more pleasant experience. These customers
expect a vehicdle that is quiet, smooth and powerful; that visbly displays the qudity of its
manufacture; that handles well, and that has no fallures during years of use.

Having the right fird time product qudity is rated as “very important” by 50-80% of the
globd supplier community [9] and is viewed as a key factor in retaining long-term
bus ness with vehicle manufacturers.

The supply chain and B2B initiatives have received much attention, and desarvedly <o,
because they have resulted in dgnificant business benefits to those who have
implemented them. It is intereting to note that these techniques have little potentid to
improve product performance, other than improvements in component qudity due to
improved communication within the supply change.

OPPORTUNITY FOR CAE

The supply chan and B2B initigtives will eventudly result in a paity in pricing and
speed (or time-to-market). Suppliers who can't keep up with the leaders will be acquired
or will go out of business. The differentiator will become to the third success factor,
product performance. The chdlenge will be to deveop innovative new designs while
preserving the gainsin pricing and speed that were achieved with earlier initiatives.

Lance Edey of McKinssy & Company made some ggnificant observations about the
importance of CAE in the product development cycle. He dated the following [15] with
regards to an interview with Glenn Gardner, the man responsible for the origind Chryder
minivan and thefirst LH platform (e.g. Intrepid):

“ Computer-modeling simulations of technical systems will also be key,
and most carmakers are already working to perfect them. Gardner makes
and interesting distinction here, saying that while the modeling of
technology must be a given, so must the modeling of the processes used
during product development. The idea here is to create a business model
similar to the technical models that doesn't require excessive human
interaction. Compliance and validation testing cycles can be cut
significantly as technical models improve in accuracy and car company
confidence in them grows. Gardner notes that a company doesn’'t have to



actually crash test a vehicle: what it must do it certify that the vehicle will
pass such a test — and be willing to be held responsible if it doesn't.

Likewise, mandating a “two winter” test cycle might be needlessly
conservative as computer models become more predictively accurate...”

Eadey aso Sated:

“As important as compressing the time after concept approval is,
streamlining the concept approval process itself will also be necessary.
The goal is to achieve concept approval quickly... Again, computer
simulation and display technologies can help tremendously here, allowing
design changes that might have taken weeks if done physically to be
completed in hours.”

Wayne Coallier of D.H. Brown points out tha traditiond systems engineering must
become more “decison centric’ if it is to serve the supplier chan [16]. During the
concept exploration phase data must quickly flow both down (requirements) and up
(design dternatives) in order to develop the best possble sysem. Coallier points out that
“veifidbility remains essentid,” and tha verification must be fast enough to provide
timely feedback to support continuous evolution during the design process.

OEMs and suppliers need to develop new engineering processes and new expertise in
order to achieve the above critical success factors in an indusry where company
relationships and organizationd dructures are rapidly evolving.  The ability to peform
virtua prototyping and virtud testing on the computer is crucid to achieving the above
goas. But more than expertise is required. Engineering process enhancements are
needed to perform these tasks early in the desgn task, when product performance
information can have the largest impact. The vison is to have a cod-effective
engineering process where form, in fact, does follow function.

CAE tools that focus on engineering tasks (MSC.Softwar€'s products, for example) need
to be supplemented with collaborative tools that provide dructure for the engineer to
work through the broader engineering process.

GAP ANALYSIS

Improvements in CAE can impact the automotive indusry to a Smilar degree to
improvements in  busnessto-business practicess  However, CAE is not receving
anywhere near the atention that is being given to B2B initigtives. It is worthwhile to
consgder why CAE is not perceived to be as vduable as B2B initigtives. The problem
does not seem to be technica hurdles or lack of ideas. Table 1 illugtrates the approach
that can be followed by CAE in order to attan the benefits amilar to those that are
conddered attainable by B2B improvements. A technicad chdlenge is the uncertainty of
whether or not CAE has the breadth and fiddity to completdy replace certan physca
prototypes and testing that are currently common practice. Much progress has been made
and benefits redlized, but more work is needed in selected aress.



Table 1 — Comparison of B2B and CAE Methods

B2B Transaction CAE
Route to time savings. Internet, Intranet Enterprise-wide Intranet
Fast information flow
Route to cost savings: Trade exchange, PDM Reduced testing and
prototypes
High effidency Trade exchange Performance Target
outsourcing: Cascading, CAEIn
purchasing
Route to increased Improved Collaboration Fast vdidation of new
performance: (dependent upon CAE) concepts

The biggest problem for CAE is the lack of underdanding of its specific financid vdue
to an organization. Often the CAE group is considered as a cost center (an expense) that
is needed to put a check mark on designs before the product is released to the market.

People who work in the CAE function may know many examples where CAE was use to:

Reduce testing by providing the same data through smulation.

Refine a design when a problem was discovered late in the design process,
avoiding product introduction delays.

Improve adesign by trimming weight.
Reduce codts by vdidating the use of aless expensive replacement component.

Those involved in CAE often do not take the time to assess the financid benfits that
their organization receives from CAE. The bendfits, if estimates, could very wel become
large financid sums, but are not known by top management. As a result, CAE is too
often considered to be only an expense by top management.

A change is needed to improve the Stuation. The steps in Figure 1 need to be followed.
Firg, those in CAE need to find out what are the busness gods for the organization.
This information may be avalable from CAE management. If not, additiond research is
needed. A dating point is the companies annud report.  Internd presentations from
company management may indicate business priorities and competitive challenges. Once
the business goas are known, CAE gods can be st that will contribute to achieving the
busness god. For example, if there is a busness god to reduce cog, try to set a CAE
god to identify where a product might be over engineered. Costs can then be reduced by
reducing weight or subdituting a less expensve materid.  Likewise, if compeitive
pressures demand increased product performance, set CAE gods to provide fast feedback
up-front in the design process. Make CAE the enabler to proceed with promisng new
design concepts.

Set CAE Achieve Determine Publish
Financial ::> CAE ::> Financial ::> Financial
Goals Objectives Value Value

Figure 1 — Stepsfor Gaining Recognition of CAE Vaue



Once the gods have been s, then they must be accomplished. It may not be easy to get
resources dlocated to new activities. Of course the best pilot projects are those with the
minimum risk to the CAE group and with the highest payoff.

Once each god is achieved, its vaue must be determined. The determination of vdue is
a science in itsdf [17; chepters 2.3]. The right questions need to be asked, and they
probably need to be asked outside of the engineering organization.

“How many more units do you expect to sell over the next 12 months with this
performance improvement?’

“What would it have meant if the product introduction had been ddlayed three
months?

“What was it costing us when 15% of the product that we were shipping snapped
the upper left flange while under warranty?’

“What does it mean to be able to increase the production rate on the assembly line
by 10%7’

“How much do we plan to save by reducing the thickness of the XYZ plate by 1
mm? Does that include both materid and shipping costs?”’

It may be that the people you ask will not know the answer to some of these questions.  If
not, hep them undergand the importance of knowing this information and chdlenge
them find out the needed information. It is important to build up the capability of the
organization to recognize vaue.

Once the vaue is known, it needs to be communicated properly. The precison of the
vdue daa must be evduated. Where there is uncetainty, the value should be
understated. For example, if a rough estimate of savings is $500,000 per year, it is better
to say something like, “We are confident that we are saving at least $250,000 per year,
and we have had saving edimates of twice that amount.” Of course, if the understated
vaue does not make the financid point that you would like to make, then don't release
the information. You have the choice of ether getting more accurate data or moving on
to the next vaue opportunity.

Ultimatdly, value information should be used to show the Return on Invesment (ROI) for
the CAE function. Senior management should come to understand how many dollars of
vaue they recaive for each dallar they invest in CAE.

The dternative for CAE groups who don't know ther vaue is to face continuoudy
reduced budgets each year. The needed funding will not be avalable to adgpt to the
changing product development landscape between OEMs and suppliers.  The funding not
dlocated to CAE will go to other groups know their vdue (maybe B2B initigtives, €c.)

Competitors with CAE groups who know their vaue will have more CAE funding and
will produce much more CAE vaue.



CONCLUSIONS

A broad st of references have been introduced that establish the continuing business
pressures on the automotive industry and the changing landscape of the automotive
enterprise (each OEM and their suppliers) as it responds. CAE is viewed as an essentid
function in the product development process by business andyds. Aggressve increases
in CAE activity are not being proposed because of the lack of data regarding the business
benefit.

The emergence of improved communication and collaboraion through the internet is
resulting increased competition between organizations, and in many indudries the
competition is consdered to be globad. Less agpparent is the fact that evolving
relationships between automotive OEMs and suppliers is resulting in direct competition
between the engineering (including CAE) groups within an automoative enterprise.

It would be naive to think that the engineering groups will win the compstitive baitles
based upon their technical merits  Rather, it behooves each engineering organizetion to
develop the busness knowledge to present their competitive case as a busness
proposition.

Suggestions have been provided that will hdp CAE groups pursue and achieve financid
objectives and to determine and communicate the vaue of ther efforts. Successful
enginering groups will know their vadue (induding ROI) and will operate their
engineering groups as smdl businesses within the automotive enterprise.
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