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SOUTHERN CALIFORNIA:

THE DETROIT OF
ELECTRIC CARS?

BY ALLEN J. SCOTT

The California economy is in the doldrums, especially in the Los Angeles region, owing
in large part to the decline of aerospace-defense industries. The region also suffers from
the nation’s worst pollution problem, owing largely to its dependence on automobiles.
So, we're led to ask whether these linked perils might be converted into a combined
opportunity. We ask whether we might blunt both the environmental and the employ-
ment problems by building a new electric-vehicle industry in Southern California that
exploits its skilled but underemployed labor and managerial resources and creates a
transportation system that doesn’t pollute.

In a study we conducted two years ago!, researchers projected a new electric-vehi-
cle industry in the United States, focused on both final assembly and components man-
ufacturing. The study predicted that the industry will at first be small in scale, serving
rapidly shifting niche markets instead of achieving large-scale mass production.
Therefore, the pioneer companies will need to adopt highly flexible production tech-
nologies and adaptive organizational forms. The industry will comprise many different
subcontractors and.specialized suppliers in a dense network with little vertical integra-
tion. That is, one company will not manufacture an entire vehicle on its own. Instead,
many specialized companies will contribute to the finished product, and significant parts
of the industry will concentrate in the same geographical area.

But where will the main concentrations of production be located and within what
institutional frameworks? The industry could very well develop in either Japan or Europe
under the aggressive industrial policies that prevail in those two places, or in the Northeast
of the United States where domestic car producers are now planning manufacturing sys-
tems to beat the Japanese and European competition. General Motors has plans to man-
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ufacture an electric passenger car, the Impact, at its Reatta plant in East Lansing,
Michigan; however, the Impact project is now reported to be considerably delayed. Given
the headstart Japan, Europe, and the U.S. Northeast have on automobile manufacturing,
why would Southern California be a likely world center for producing electric cars?

It’s a mistake to assume that manufacturing electric cars will require similar process-
es and equipment as for manufacturing conventional cars. On the contrary: by one esti-
mate, 40 percent of the components and subsystems in an electric vehicle must be dif-
ferent from those of a gasoline vehicle, and another 30 percent should be different.2 So,
it might be easier to develop an electric-car industry from scratch than to reshape the
gasoline-car industry. If so, then Southern California is a likely place to start.

CALIFORNIA’S LEAD

The economic and human resources for an electric-car industry are already in place
in Southern California. Los Angeles has an enormous aerospace industrial complex that
could be used to produce electric-car parts. Particularly important are the numerous
plastics molding firms, foundries, machine shops, tool and die manufacturers, and elec-
tronic-components producers. (See Table 1.) Engineering, technical, and skilled craft
labor abounds.

On the political front, local groups have been advocating development of an elec-
tric-vehicle industry. A powerful coalition has formed joining those committed to reduc-
ing air pollution in the Los Angeles Basin with those concerned about the region’s fal-
tering economy. The movement is propelled by politicians at all levels of government,
powerful local agencies, lobbying groups, large corporations, labor unions, and acade-
mic institutions.

Already the new industry is taking root. In 1989 the Los Angeles City Council adopt-
ed an initiative to sponsor production of at least 5,000 electric passenger cars and 5,000
electric vans by 1995. Eighteen companies responded to the initiative. The city select-
ed a Swedish-British venture named Clean Air Transport to produce a hybrid gasoline-
electric car (the LA 301) with $7 million in financing from the city’s Department of Water
and Power. However, the company has been unable to raise matching funds from pri-
vate sources.

Another electric-car manufacturing venture in the region is Amerigon. The com-
pany’s CEO has been a prime mover in the formation of CALSTART, a local not-for-profit
consortium which has successfully raised public funds through the federal Advanced
Transportation Systems and Electric Vehicle Consortia Act of 1991. With these and other
funds, CALSTART has produced a demonstration electric car using components made by
Southern Californian firms. The purpose of producing the demo car was to develop CAL-
START’s systems engineering capacities and to organize an effective subcontractor base
in the region.

Another firm, Solar Electric, recently opened a plant in south-central Los Angeles
where it will manufacture purpose-built electric vehicles—cars originally designed as
electrics—as well as converting conventional vehicles. >

1Morales, et al., 1991.
2Bell, 1992.

TABLE 1

Employment in selected manufacturing sectors,
Los Angeles County, 1990

\

STANDARD INDUSTRIAL CATEGORY EMPLOYMENT

(000)

30 Rubber & miscellaneous plastic products 34.6
306 Fabricated rubber products 45
308 Miscellaneous plastics products 28.2
33 Primary metal industries 21.0
332 Iron & steel foundries 3.0
335 Nonferrous rolling 44
336 Nonferrous foundries (castings) 1.2
34 Fabricated metal products 64.7
344 Fabricated structural metal products 15.7
345 Screw machine products 8.2
346 Forgings & stampings 6.4
35 Industrial machinery 58.6
354 Metal working machinery 9.4
356 General industrial machinery 74
357 Computer & office equipment 12,1
36 Electronic equipment 64.8
362 Electrical industrial apparatus 40
364 Lighting & wiring equipment 134
366 Communications equipment 5.2
367 Electronic components 25.1
37 Transportation equipment 156.6
371 Motor vehicles & equipment 129
372 Aircraft & parts 1249
376 Guided missles, space vehicles, parts 15.4
38 Instruments & related products 91.2
381 Search & navigation equipment 63.4
382 Measuring & control devices 135

The 491,000 workers currently employed in
these sectors, along with the technology, can
undoubtedly be reoriented to the needs of
electric-vehicle production. One major problem,
of course, is that some of these sectors are dom-
inated by defense contractors, who will have to
change their cost-plus, quality-at-any-price
habits. They will have to convert to forms of
manufacturing more svited to the competitive
pressures of civilian markets.

Source: State of California , Employment Development
Department, Annual Planning Information, Los Angeles-
Long Beach Metropolitan Statistical Area

(Los Angeles County).




SHOWCASE ELECTRIC VEHICLE

Of manufacturers involved in the CALSTART project, most are in Southern California (cities marked in brown)
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Although these pioneer firms may
ultimately fail (the risks they face are enor-
mous), the organizaﬁonal patterns, know-
how, and political support they generate in
Southern California will surely pave the
way for future local efforts in electric-vehi-
cle development and production. Further
legislation is expected to make gasoline-
powered cars more expensive to operate,
increasing the attractiveness of electric
vehicles. Thus, if collective efforts can be
intensified, a new and growing industrial
complex can be expected to take shape
over the next several years. And with an
early start, Southern California stands a
good chance of beating the competition.

THE COMPETITION

Southern California’s leadership in
electric-vehicle production is far from
assured. In fact, the region faces extreme-
ly serious competition from the existing
automobile industry. General Motors,
Ford, Chrysler, Toyota, Nissan,
Mitsubishi, Suzuki, Daihatsu, Peugeot,
Fiat, Volkswagen, Mercedes Benz, and
BMW all plan to bring a variety of electric
vehicles to market in the near future.
They are working on both conversions of
gasoline-powered models and purpose-
built vehicles. Ironically, one major stim-
ulus to the auto giants’ interest in electric-
vehicle technologies has been California’s
strong statutory attack on air pollution:
many have even targeted California as
their primary market.

The major car producers have sever-
al established advantages over potential
Southern California rivals. They have had
long experience in building and managing
large-scale production systems for vehicle
manufacture. They have marketing
expertise and distribution networks.
They have both the legal and technical
ability to deal with the maze of costly reg-
ulations governing vehicle safety in the

United States. They have the engineering
and financial resources to meet onerous
front-end research and development
costs. But one obstacle prevents them
from making use of those advantages:
very few people want to buy an electric
vehicle—yet.

BATTERIES AND THE MARKET

Right now, few consumers would buy
an electric car because of the expense and
inconvenience of running one. With cur-
rent technologies, battery-powered cars
can drive only 80 to 120 miles before
dying, and a recharge takes up to 8 hours.
Even with new technologies for a hybrid
vehicle driven by both electricity and
gasoline, the drawbacks imposed on the
individual buyer are still great. Research
being conducted on batteries in a wide
variety of agencies and firms, such as US
Advanced Battery Consortium, will cer-
tainly improve battery technology in the
future. However, for the present, battery
technology remains primitive. (See
DeLuchi and Swan, p. 14, for an alterna-
tive to batteries.)

Without advanced battery technolo-
gy, the private costs in terms of money
and effort will continue to be higher for
electric cars than for gasoline cars. But
public interest in electric cars grows
because gasoline cars are so polluting.
The effects of air pollution on citizens’
health, quality of life, and even business
viability have long concerned people in
Los Angeles, the automobile capital of the
nation. There is now great interest in the
region, and in California at large, in
aggressively attacking pollution by get-
ting rid of its main cause: the gasoline
engine. However, because people are not
likely to switch to public transportation in
huge numbers, policy-makers are look-
ing at electric cars as a potential solution.

The California Air Resources Board
now mandates that 2 percent of car-mak-
ers’ fleets in the state shall be composed
of zero-emission vehicles (ZEVs) by 1998,
5percent by 2001, and 10 percent by 2003.
Other states have set similar targets.
Thus, political leaders are forcing a mar-
ket for electric vehicles. Eventually, as
manufacturers improve their technolo-
gies, making electric cars perform better
and cost less, a natural market will replace
the politically created one. The stage at
which every family wants an electric car,
however, is still in the far future.

While electric-vehicle markets
remain small, the massive scale advan-
tages of the principal car producers can-
not be brought fully into play. For the
time being, the electric vehicle industry
will consist of large numbers of small man-
ufacturing operations producing limited
batches of vehicles in designs liable to fre-
quent alteration.

The fragmented nature of the indus-
try provides California with its best oppor-
tunity. Even if Southern California could
not in the long run compete in final vehi-
cle assembly, it should nonetheless be
able to build a very significant capacity in
components and parts production.
Indeed, CALSTART’S main goal is to con-
centrate on creating a components indus-
try in the region that will supply major
electric-vehicle assemblers in other parts
of the world.

AN INFANT INDUSTRY

We are now observing in Southern
California a classic instance of what prod-
uct-cycle theorists call “the period of
infancy,” when we typically find: (a) a
small number of pioneer entrepreneurial
firms; (b) industrial product and process
configurations that are highly unstable
and susceptible to rapid change; (c) con-
siderable subcontracting activity in >
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A fleet of electric buses is now

operating in full-scale transit service
between the Berkeley campus and downtown.
Built in California by Electricar Industrial
Vehicles, the buses are battery powered,
supported by solar roof panels

and regenerative braking.

order to reduce in-house costs, as well as to enhance flexibility; (d) high levels of risk
and a high probability of bankruptcy for many participants. Out of this initial period of
ferment, the firms that find superior combinations of technology, management, and mar-
keting strategies survive.

Intense inter-firm network relations that tend to occur in this early phase lead par-
ticipants to locate in the same geographical region. This agglomeration produces a local
labor market of trained specialists for the industry. It also offers possibilities for setting
up institutional infrastructures that help to maintain advantages in technological
improvement and innovation, labor training, information services, and just-in-time pro-
cessing networks.

One of the major assets for electric-vehicle manufacturing in Southern California is
significant public support for the industry. This support reduces the industry’s initial
risks and hence improves its chances for shifting out of infancy and into a phase of sub-
stantial growth. However, the form that public policy should take poses some extraor-
dinarily difficult questions.

RECOMMENDATIONS

Without attempting to specify the precise terms of actual policy actions and their
institutional expressions, I would argue that public policy needs to encourage the
following features in the industry and its milieu:

o Flexible production systems so that adaptations to rapidly changing technological
and market conditions can be swiftly introduced.

« Collaborative inter-firm relations and joint-venture activities so that problems can
be creatively resolved by pooling resources.

o Active transference of skills and technologies from the aerospace-defense
industry into the electric-vehicle industry.

o Inclusion of many different firms and technologies in the policy-making process in
order to allow for the possibility of unforeseen and unpredictable advances.

o Investment in basic infrastructural services and skills required by the industry




(e.g., crash-testing facilities, training of electric-car technicians and repair personnel).
e Continued public investment in research and development for the industry, per-
haps by making increased sums of money available to CALSTART or similar consortia.
 Intensified efforts to extend the market for electric vehicles (e.g., through tax rebates,
parking privileges, reduced electricity prices, HOV lane privileges, recharging
facilities away from home, increased taxes on gasoline).

There is a considerable role for governmental and other public agencies, private-
public consortia, industry associations, labor unions, citizens’ groups, and others in help-
ing to accomplish tasks such as these. At the same time, a key piece of the puzzle is still
missing from the emerging electric-vehicle industry in Southern California.

MAJOR MANUFACTURERS

What's missing is direct participation by major vehicle manufacturers. Except for
General Motors’ subcontracting of design and controller development tasks to
AeroVironment and Hughes, respectively, no major automaker yet has contributed to
the electric-vehicle industry in Southern California. However, as we have already seen,
the major car manufacturers already have enormous acquired advantages in the devel-
opment, production, and marketing of road vehicles.

A major boost to development of a Southern California industry could be achieved
by combining in one local production complex (a) some representation from major car
manufacturers with (b) continued initiatives for components development and systems
engineering. I believe that state and local policy-makers should now be concentrating
attention on attracting one or two major manufacturers (whether American, Japanese, or
European) to Southern California to participate in and to enhance current developments.

At the outset they should aim to establish not major assembly facilities but small
craft centers making vehicles in relatively small batches for limited markets. This might
be accomplished by persuading companies already having design centers in the region
to upgrade and broaden their local facilities. It would, of course, require material incen-
tives of various sorts to attract major manufacturers to the region, but the time to act is
now. Otherwise, electric-vehicle manufacturing industries may begin developing in other
regions, and California could lose its early-mover advantage.

The big manufacturers, however, may be deterred by the bad press about California’s
faltering economy. There is thus a need for careful documentation of the real advantages
of a California location for the major producers. Among these are the possibilities of
« Tapping into significant local public support
« Local access to the first major market for electric vehicles
« Participation in a multi-faceted industrial and technological effort involving creative

interactions within the developing local supplier base.

If the ideal scenario of joining with the big auto manufacturers can be achieved,
Southern California may well become a major growth pole for the electric-vehicle indus-
try, producing a diversity of components and other inputs as well as assembled vehicles.
With this capacity, the region might eventually be capable of serving not only local mar-
kets, but also markets in the rest of the country, if not the world. At the very least, the
region will be a major center of innovative components and subsystems production for
the industry worldwide. o
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An early alternative to an electric car.






