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Abstract

Within the context of sustainability in operatiamanagement the aim of this paper is to
investigate the environmental initiatives and decis of a British manufacturer of
luxury cars. Through case study research, our tigasn sheds light on why and how
the company is taking environmental decisions fanuafacturing, the origin of ideas
for environmental improvement, and how they are sueag environmental
performance. The knowledge contributions are in fledd of sustainability in
operations management, mostly related to envirotahdecision making.
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Introduction to the Automotive Industry and Sustainability

This research paper describes and discusses theoranental initiatives in

manufacturing operations pursued by a luxury camufecturer in the United Kingdom
together with their decisions drivers, the origih ideas implemented, and the
environmental performance measurement used in ptiotiu The rationale for the

study derives from the relevance of automotive stigufor local employment and
economy as well as the need for environmental itnp@wimisation.

In conjunction with its global impact, the autonvetiindustry’s local development
benefits are also significant, which is particylado in the case of a British
manufacturer of luxury cars that provides a sigatfit contribution to the regional
economy in the North West and Midlands of Englaimdaddition to the jobs they
create, car companies also bring significant vedugK exports (SMMT, 2009).

In contrast to the positive economic and social efies) there are potentially
significant negative environmental impacts of thaustry, which are spread across car
production, distribution networks, use, and endifefof vehicles. Due to its topicality
and perceived environmental burden, the sustaihalif the automotive industry’s
operations has been studied by several researglmrdioek, 2002; Orsato and Wells,
2007; Rothenberg, Schenck, and Maxwell, 2005; \&rand Brown, 2007; Zhu, Sarkis
and Lai, 2007; Mildenberger and Khare, 2000).

The scope of this study is limited to the environtaé initiatives and decisions
within the manufacturing processes of the Britiskuky car company. Our literature
review shows that other manufacturing strategy aieters have also identified the
need to include environmental issues in their s&id{Azzone and Noci, 1998;
Dangayach and Deshmukh, 2001). For example, Vark Ha602) argues for the
integration of green issues into business strategpych can be seen as calling for an
extension of Hill's studies to include environmént®@ncerns, complementing the
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importance of the alignment of corporative objeesiv marketing and operations
strategy Hill (1993).

L uxury cars and sustainability

The benefits of cars are widely accepted: they idewa door-to-door transportation
system, the means for gaining access to life’s sgites and employment, and a source
of pleasure and social status. However, so are ¢én@ironmental impacts such as local
air pollution, greenhouse gas emissions, road ctitge noise, mortality and morbidity
from accidents, and loss of open space to roadspar&ks and urban sprawl (Vergrat
and Brown, 2007). Although the automobile indusias been consistently present in
academic studies, few scholars have investigatdédhditional niche of this sector,
namely luxury car manufacturers. The relationshepneen luxury car manufacturers
and sustainability is still obscure, and therefounerable to random and not well-
founded assumptions.

Most manufacturers of premium products, such asrjuxars, tend to have low-
volume production facilities, highly-aggregate \gliand carry innovations that are
afterwards passed on as standard features for #ss production and high-volume
markets (Catry, 2003; Reinhart and llling, 2003 sometimes the cradle of such
features, luxury manufacturers also have importate in developing expertise in
engineering, the development and maturation of ek technologies alongside the
provision of high-skilled jobs. For instance, th&se path of technologies that starts in
luxury cars and then cascades to volume marketsadilneir high initial investments or
production cost (e.g. airbags, ABS - Anti-lock Brak Systems, telematics devices,
etc). Luxury car manufacturers are therefore ingrdrfor the development, test and
maturation of driver and passenger safety techmeddgefore their migration to volume
markets.

Thus, it might be argued that luxury cars can s a strategic platform for the
introduction of green technologies into the indyskor example, Axon Automotive is
a newly formed car company based within the UK, avhaims to use Formula 1
technology to make cars light, safe and fuel effiti(Axon, 2009), while in the US
Tesla Motors aims to develop electric roadstersyiiNan, 2009).

Their unique nature in relation of the value of gmeduct puts interesting issues onto
the research agenda once their products extrapsiatple functionality for the
customer. For instance, luxury car manufacturesge he clear commitment to status
beyond personal mobility, which is the same foreotiproducts sold in premium
markets such as watches, food, clothes etc.

At a first glance, they could be spotted as a &mamt source of environmental
impact; however, due to their high value and loiunte they might score well when
looking at their ratio of emissions per economitugacontribution units. For instance, a
novel approach has been used by researchers & The Institute for Future Studies
and Technology Assessment in Berlin and Queen’'svdysity Belfast (UK) (Hahn,
Figge and Barkemeyer, 2008). Hahn, Figge and Bagkem(2008) have assessed 16
automotive companies (groups) based upon the sablai value methodology. Their
results show Toyota and BMW groups as leader aleamm other competitors.
Furthermore, their sustainable value methodologyidwincludes economic, financial,
environmental and social criteria) shows that ptembrands like BMW could be well
valued (above several small car manufacturers t Renault, etc) for the sustainable
value of their manufacturing systems.

Using a different methodology to rate environmepeiformance, Nieuwenhuis and
Wells (2009) argue in favour of sport cars. Becatsy are built to purpose, they may
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have the potential to be amongst the greenestamasrding to the authors. In their
analysis, Morgan cars are as green as the Toyatzs Rtybrid based on the

Environmental Rating for Vehicles methodology depeld by Clifford-Thames and

Cardiff University (Nieuwenhuis and Wells, 2009)sé surprising, a research done by
Bentley shows that an average Bentley travels apaiely 11,000 Km per year, and

emits 4.4 tonnes of CO2 — the equivalent of travgl23,000 Km in a medium size

family saloon. In fact, the unique characterist€tuxury cars have made them to lobby
for an exemption for low-volume car manufacturenaf the EU legislation on CO2

emissions per kilometre (Financial Times, 2009).

At one time the production of these cars could bstified by their economic
contribution, mainly from exports - e.g., 78% off lahnd Rovers produced in England
are exported (International Trade, 2009) and tleged total emissions from their use
due to their relatively small fleets. However, loxuwar manufacturers’ environmental
initiatives have increasingly come under scrutimd at has become necessary to
understanding of the role and influence of this kaarniche within the whole
automotive sector. For instance, they have playeningortant role in the development
of engineering expertise, engine efficiency and @owlternative materials, and driver
and passengers’ safety features among other advaneeng technologies.

M ethodology
The methodology used in this investigation is csisgly analysis, and the scope of
analysis is the manufacturing function.

The intention with this paper is to understand ¢beent drivers for environmental
initiatives in the luxury car manufacturing sectdlongside this objective, we also wish
to explore how the case company is taking envirarial@ecisions and where the ideas
for environmental improvement are coming from, adlwas how they are measuring
environmental performance in manufacturing.

This first phase of the investigation comprised tvilterviews with the
Environmental Manager of the company. These intersi were guided by a semi-
structured questionnaire covering company and vigeee profiles, environmental
perceptions, the decision drivers, environmentdiope@ance measures, origins of ideas,
and finally the process by which management takesr@enmental decision. The
variables were adapted from previous studies onir@amwental management in
automobile manufacturers (Zhu, Sarkis and Lai, 208ésides personal interviews,
secondary data about the company’s environmentdiatimes was collated in
conjunction with items in the business press, deoto better contextualise the external
pressure and possible drivers for the green op&iastrategy.

It is important to highlight the fact that this dyuis part of a broader research
project, in which the authors are testing an emvirental decision making model
developed under the principles of systems thinkifigus, this paper reveals only the
primary data that were collected and the discussimised from the exploratory
research, together with a comparison against tres+peoducers of cars.

As with most case study research there are isdugsneralisability of the findings
(Yin, 2003). In this investigation it relates toetiry building on green operations and
environmental decision making for car manufactuather than to the results from
previous studies that have focused largely on tmeesements of companies after the
implementation of environmental initiatives.



Findings

Our findings are based on primary data from persongerviews with the
Environmental Manager as well as secondary data frorporative reports, including
internal environmental reports.

Company and interviewee profiles

The case company is a British luxury car manufacttiat is part of an international
automotive group. We have given the fictitious namhéWaltham” to the company
and“Popular Cars Group (PCG)"to the automotive group it belongs to.

Waltham is one of the major local employers an@008 the company’s production
exceeded 10 thousand cars. In the factory, theugtmoh of highly customised cars in
low volumes creates a combination of factors thagether with the company’s
employment benefits, keeps the attendance rateerdgployees (or “associates”) to
97.7%. The level of customisation reduces the amotinepetitive work and the low
volume, coupled with high quality, although requgrienormous attention, demands less
physical work and pressure from the assembly lissoeiates. The turnover of
associates at Waltham is around 3% per year. Aprnal report shows that
manufacturing facilities occupy 50% of the coveagea of the plant, i.e. 70,000 wut
of 140,000 rf. The total site area is 335,006.m

There are very few robots and most of the work wa#ten in assembly is manual.
Car bodies are manufactured and painted in the,gbam the press shop is located in
another city. The factory also produces two tydesngine, the W8 and W12.

The principal interviewee was the current Environtaé Manager (EM) in the
company. The EM has been working at Waltham sirf®%71He has been responsible
for several departments in the past as maintenanggneer, plant engineer, and
technical engineer. He became the Environmentalagan at Waltham in October
2007.

According to the EM, Waltham had little to be praefdregarding its environmental
performance in the past. A combination of old féie and infrastructure (mainly out-
of-date equipment) did not help the company irfigsres for harmful emissions. A lot
has been improved, but the plant is still clos¢hlocal council’s permitted emission
limits.

The EM believes that Waltham has improved a lotrabe last 20 years. An
Environmental Management System (EMS) is in place] the company has moved
from a situation of simply legal compliance to armaethical and environmental
position. “In the beginning, the main drivers wéegal compliance and cost savings.
Some of ethics and environmental issues were avatmn. Now, ethics and
environmental argument has become top of the reasonvhat we do”.

The EM explains that his role today is to make W&ait's Environmental
Management System (EMS) meet its environmentalctibgs and goals.

Drivers, justification and support for actions

A milestone for the environmental initiatives takenthe company was the acquisition
by the Popular Cars Group (PCG) in the 1990s. Aigioonly in 2007 PCG Principles
were formally applied to Waltham, the initial inteents (£120 million) contributed

considerably to the alterations in the plant, ahérdfore to its environmental

improvements. As Waltham is still repaying PCG itsrinvestments, PCG has a big
influence on what Waltham does today.



The justification for environmental initiatives indes the need for more efficient
technologies to achieve better environmental perémice, mainly to stay ahead of the
environmental legislation (the city council's eniigs limits), rapid return on
investments and cost reduction. Also, being partaofinternational Group raised
awareness about benchmarks and environmental maeagsystems standards.

For example, the ISO 14001 EMS was implemented®891and the reasons behind
this initiative was basically because it was ttendard across the globe as well as the
best system they could have for controlling theiremwental aspects in the plant. In
the early 1990s, Waltham was producing around 1g#08 a year, mostly old models
under the roof of an old infrastructure. At thamei, the company was facing financial
problems so the environmental technologies anthinies needed to have a good return
on their investment.

Further to the involvement of PCG in Waltham’s t&gic decisions, an important
adjustment for environmental projects’ payback titm@adened the horizons for
“green” investments. The payback was extended f2oyears (still used for “normal”
projects) to 5 years. This would play an importai¢ as the teams previously had to be
very intuitive about how an environmental investineould perform over such a short
period.

Process of environmental decision making

Regarding the decision making process, the dedsaom usually taken by hybrid teams.
The EM says that these teams are composed of “‘apat® people” (i.e. people whose

department is related to the decision). For ingamgaintenance, environment, small
projects and production planning are often among tlepartments that have

representation in the decision making teams. Sdkare is not a structured approach to
take environmental decisions although an improvemesdel is in the course of being

introduced in order to aid the strategic and opanat decisions.

The improvement model is still in a conceptual stdmt it seeks to integrate
strategically the engineering and business plariso,Athe model should take into
consideration short term activities such as rengglienergy saving and materials as
well as long-term leadership action to make Waltlzacnedible green company.

Origin of ideas

The ideas that result in environmental initiativats Waltham come from different
sources: external consultants, in-house experts) leams and a PCG “best practices
database”. External consultants are more involval strategic decisions and highly
specialised technical solutions for operations .(dlgey are also used in the
implementation of new technologies). On the othand) local teams patrticipate in
waste minimisation challenges to identify potensialings in the plant regardless of
their department.

Those local teams are involved in a programme d@d#avironmental champions on
site”. For instance, in production, they have a thiynmeeting to present “ideas to
save”. According to the EM, this changes peopleshaviour, not only in the top
administration but everywhere in the company. Asoacrete result it was estimated
that £120,000 per year was saved in energy cogtsalthe environmental champions’
challenges.

In addition to these sources of ideas, a surveglse used to foster and collect
environmental initiatives.



Environmental Initiatives, performance measures abénefits

Waltham has been certified with an ISO 14001 EMSafwout 10 years. The EM also
says it is his responsibility that Waltham meets Bopular Car Group‘s Environmental
Principles. He also reveals that Waltham has joire PCG group database for
knowledge sharing recently and as a benchmark \Afalcored higher than some other
PCG units.

Environmental initiatives in Waltham include 1ISO0D4 EMS, and minimisation of
CO2 emissions, water usage, energy utilisation, \aagte generation. Besides CO2
emissions, energy, water and waste, there are k#yeperformance indicators for the
plant such as green travel and car parking.

More specifically relating to Waltham’s manufachgiprocesses, the paint shop uses
water-borne systems to reduce to use of solverdmeSof the key processes have
individual metering to check their environmentalrfpemance, e.g. those that emit
Volatile Organic Compounds (VOCSs) or use solvetds e

Investments in boilerhouse technology have prov#dctve in reducing fuel
consumption by 31% from 1999 to 2006, even thougie@ond shift was started in
2002. In addition, despite production having inseghby more than 500% from 1998 to
2007, the total energy used was reduced by 28%eaedgy used per car by 86%.
Following a similar pattern, absolute plant CO2 &s1ins were reduced by 23% while
plant emissions per car fell by 85%. Also total @vatonsumption, water used per car
and total waste produced were reduced by 28%, 86¥86% respectively. Waltham’s
2008 status within PCG recognises these envirormhathievements and the legal
compliance of permitted processes.

With respect to Waltham’s future strategy, its shierm goals include a further
reduction in plant carbon emissions per car by 2@8mpared to 2006 through
continued cross functional energy team activities.

Waste management is another important programmdéaitham’s EMS. There is an
environmental goal of making 85% of all waste gadoycling or for reuse purposes
rather than landfill disposal. Today, this rat@aisund 65%. Another example of waste
management is provided by the recognition of tHaevaf leather as by-product. All the
leather waste is commercialised and sold locall{soA total waste recycled has
increased by 66%.

Waltham’s Environmental Strategy 2008-2017 encosgmdts long term goals
under the motto to be a world-class sustainableufaaturer.

Together with the environmental concerns, there gals for health and safety
issues. The company had an 85% reduction in intsdegtween 2001 and 2006, which
reflects a highly positive approach to the managemend control of onsite
environmental aspects.

Discussion of findings

Based upon the primary data and results shownearettvironmental reports, we can
note the company has been experiencing a posithange in its environmental
awareness and attitudes. While in the past theseanlack of initiatives, in the past 10
years the company has been investing with a molentad view of environmental-
economic concerns. Although the main objectives Mf@nufacturing continue to be
compliance to environmental legislation and costluction, there is a better
understanding of how low environmental performanae damage the image of the
company, and no less important, about the oppdrsniof higher manufacturing
performance, cost reductions, and better produgtivi
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Now, being part of a wider international automotgreup, Waltham has had access
to greater investment in order to improve the ofdaistructure, and as a result of this, to
improve environmental performance. The group haso aénhanced the access
knowledge for a greener manufacturing and providagironmental benchmarks.
Nevertheless, the company has only had recentlyabeelss to the data base for sharing
knowledge with other companies in the group. Frdms the pressure to be more
competitive and reduce costs continues to be apptere strongly, although the
environmental project has an extended payback wimcteases the possibilities for
environmental-friendly technologies for manufaatgriprocesses, mainly when do not
meet short-term return on investment goals. Thipadicularly important since the
literature discusses whether win-win alternativelt mot always be possible (Orsato,
2006).

In fact, due to the number of variables includedhi@ decision making process for
greener manufacturing, the company looks for a &brstructure to take strategic
environmental decisions since it has not had orfarso

The primary data reveals that the company obtaeis fnrom consultants for strategic
decisions, specialists and in-house experts fémieal issues, mostly tactical decisions,
and finally internal personnel contribute for opgenaal decisions (“ideas to save”).

The environmental and economic gains are indeedeisspve; but they are likely to
be high because of the lack of initiatives in tlegibhning — much in the same way as it
happened with the high-volume manufacturers (sgegeetion). Moreover, the relative
gains per unit are also high due the low productoinme, which could increase 500%
in 10 years. This demonstrates the potential faryolume luxury goods manufacturers
when implementing environmental initiatives.

Comparative analysis of findings against high-volume manufacturers

Toyota is regarded as the most efficient automotioepany and was rated with the
highest sustainable value in the IZT study (Hahgg& and Barkemeyer, 2008). For
this reason, Toyota has been chosen to illustheéehistorical evolution in production
and production emissions as the benchmark for haglrme manufacturers. From 1998
to 2007 Toyota increased its production by 84.18f%b reduced total C£emissions in
production by 24.53%. The production emissionsgaerwere also reduced by 52.58%.
Table 1 presents the production and emissionsdgytar Toyota.

Table 1 — Figures of Toyota Motor Corporation faoguction, total CQ emissions and emissions per
car (Toyota, 2007 and 2008)

Toyota
1998 2007 A%
Production Worldwide (millions) 4.6340 8.5347 8448
Total CG emissions (millions of tonnes)* 2.12 1.60 -24.53%
Emissions per car (in tonnes)** 291 138 -52.58%*

* These numbers include the emissions from prodaaind non-production sites; however, production is
responsible for about 95% in 1998 and about 8752008 of the total emissions.

** These numbers are accordingly to Toyota’s envinental report — note that for some reason they do
not match to the ratio C@ Production

On the other hand, the luxury car manufacturer Méalt increased production by
506% from 1998 to 2007, almost 600 times more thayota. From 2000 to 2007,
production increased by 383%, while total emissimtiiced by 24.82% and emissions
per car by 84.44%. Although having a similar reducfor total emissions, the luxury



car manufacturer was able to reduce even morerpeimua shorter period of time than
Toyota (see table 2).

Table 2 — Figures of Waltham for production increasd reduction of total CGemissions and
emissions per car (from Waltham'’s environmentabre@007)

Waltham
A% (between 2007 and 2000)
Production 383.01%
Total CQ, emissions -24.82%
Emissions per car -84.44%

We would argue that the difference in the emissipes car between the two
companies can be explained by three major reasansourcing of key manufacturing
processes such as the press shop, level of automaind finally, effluent and water
treatment stations.

Despite having a similar reduction pattern in arsroperiod of time, and even
higher reduction in the CO2 emissions per car, dasetheir environmental reports it
seems that companies such as Toyota, and also @&eMuwtors, have been
implementing more sophisticated environmental atikes than the luxury car
manufacturer in our case study, including the Usa&ternative energy (solar and wind
power) in production and non-production sites.

For example, Toyota's Sustainability Report (20GHows that to reduce the
environmental impact from its production sites g@mdcesses it has adopted initiatives
such purchasing of green (wind-generated) powasop@el training on green issues,
and reduction and recycling initiatives. Reductinitiatives relate to water and energy,
materials and toxic substances. The main souremvfonmental impact in production
is usually the paint shop, so one of the main im@noents was achieved when Toyota
converted its topcoat paints to a water-borne t@milar innovative techniques were
applied to reduce VOC emissions from cleaning sdkvéhrough the substitution of
conventional cleaning solvents with water-bornes/p

According to the report, Toyota had achieved zaradfill waste at its production
plants by December 2000. Moreover, it has prometkdrts to recycle the entire
volume of fly ash generated by its incineratiomfwes as raw material for the cement
industry rather than sending it to landfill. AlSboyota has started to evaluate methods
for recycling the small quantities of difficult-fuorocess waste currently being sent to
landfill. In order to strengthen environmental r@spes and at the same time ensure
transparency of initiatives, Toyota constantly reeelSO 14001 certification at all
major plants and housing works in Japan, as wellinaspecific areas such as
engineering, production engineering and logistics.

General Motors’ new Lansing Delta Township AssemBlgnt, for example, has
received a gold certification from the U.S. Greeuiling Council’s Leadership in
Energy and Environmental Design (LEED) program (&@ahMotors, 2007). According
to GM’s environmental report, the building is th&yoautomotive manufacturing plant
in the world, as well as the largest facility ahé most complex manufacturing site, to
ever receive any level of LEED certification. Ind&tn, “green building” certification
and concepts are being applied to the company’snmamufacturing facilities. GM has
also embraced the use of solar panels, installrent on the roof of some their
buildings. Also, for powering its facilities, GM pripates in the US EPA
(Environmental Protection Agency) Landfill MethaDeatreach Programme, a voluntary
programme to use landfill gas for plant heating eledtrical generation.



The EM in Waltham thinks it will not be easy fos iplant to be an environmental
leader in the automotive sector. Literature ondaeindustry and sustainability shows
that small plants working with a different businessdel (such as product-service
systems) may be in the vanguard for green leagershtar manufacturing (Wells and
Orsato, 2005). However, most conventional factonesy need a bigger effort in
pursuing this goal.

Conclusions and limitations

Manufacturing strategy researchers have identifiedneed to include environmental
issues in their studies. For example Dangayach Reshmukh (2001) undertook a
literature review on the topic of manufacturingastgy and they warned of the need for
more progress with research related to manufagfigirategies in the context of green
manufacturing. Van Hoek (2002) also discussesritegjiation of environmental issues
and business strategy, which could be understoaal @@l for an extension of Hill's
studies to include environmental issues, as parthef alignment of corporative
objectives, marketing and operations strategy (H8B3).

In undertaking the investigations for this paperhae the opportunity of looking in
loco at how a manufacturing environmental stratisgpeing implemented in a luxury
car manufacturer in Britain. We have found thatriie of ownership change may play
an important part in introducing environmental cenms into the manufacturing strategy
agenda. Also, this study shows that luxury car rfesturers may accommodate better
to the daunting task of increasing production aaducing emissions simultaneously
due to their low-volume production systems. Althowge did not investigate product-
based initiatives, we could infer from the histarly technological development for
safety and advanced driving features that luxuryntanufacturers may play a strategic
role in building a greener car. Luxury cars carvedor experimentation and maturation
of green technologies, and therefore, test eco+mieclean fuels, etc. Indeed, those
possible changes in the product will affect manuwifiasg processes and this is where
luxury car manufacturers could become a platform dimcess-based environmental
excellence — perhaps including a new concept ofldaories suggested by Williams
(2006) and Wells and Nieuwenhuis (2006).

Nevertheless, as mentioned previously, the figimeseductions in waste, energy
and water might not be replicated if another congpara different market segment tries
to implement the same environmental initiativeg] #ims is one of the limitations of our
work. Other limitations relate to the single commapproach of dealing within a
similar business environment between the company the group it belongs to.
Nonetheless, this paper reinforces the idea tixatryugoods manufacturers may be able
to reduce emissions while increasing production eneasily than high-volume
manufacturing companies.

The practical implications begin with the fact mimurers of luxury goods can
pursue and benefit from environmental initiativathin the new competition context,
luxury goods will also need to have an environmieniandliness image associated
with a brand, thereby, they will need to take bettevironmental decisions. Our future
research includes the application of our envirorsadeshecision making model, which
would help car companies in approaching this task.
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