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Abstract: Throughout society sustainability has gained gmeaareness and
consumers expect producing companies to act sabsiginrResearch has shown
that companies are starting to develop and commtmitheir sustainability

agenda, but leaving the customer wondering if aomd bustainability is really

executed down the line. Therefore, this paper itgates sustainability

strategies in manufacturing and their communicaliipfiirst defining a research
methodology and then applying it to a case studysta@nability goals and

strategies are studied on corporate, business padational level. They are
rated on their conveyance and correlation. Theselte are visualized in a
matrix. A case study with the web-based informatiéd00 companies revealed
that energy, waste, and diversity are the most daswestainability goals.

Support of charity programs, smarter programmingyse of waste heat,
efficient lighting systems and childcare/ work timedels were the most cited
sustainability strategies.
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1 Introduction and Motivation

The industrial sector does not only have a grayeachon environmental
factors but also the economy and society are shaged (Lankoski,

2005). Governments, producers, and consumers a@mieg aware of
their actions and influence on future generati®@elfer, 2005). Given the
abundance of products and choices it has to befiethrwhat their

environmental, social and economic consequencesnateonly for the

safety of the consumer but also for the overalliremvnental health. The
key term of this discussion ssistainability.

Research has shown that sustainability awarenessnbeeased and
many major industrial companies are acting on cuirsecial expectations
(Kolk, 2004). Sustainable development has alsoeghimportance in the
academic field. Markard et al. (2012) shows thatrtbmber of citations in
journals mentioning sustainable transitions hasnrisy 50% from 2009-
2011. Various companies advertise their sustaimyalafforts and make
profits out of their proactive approach (Sharmaakt 2010). But one
should ask - what are other motivational factoradbmore sustainably?

Besides drivers from legislature, public pressurd eompetitiveness,
companies, for example, in Germany are mostly nate by the cost
saving factor in green manufacturing (Mittal et, &013) and one can
suspect that this is similarly important in all etltountries.

As soon as the management of a company has demdetpblement
sustainable strategies there is again a numberrioérd and barriers
influencing the implementation process (Bey et 2013). Consultants
often help through the process of developing aasusble vision and
integrating sustainability into the corporate siggt What happens though
on the business and factory level, where many dielyisions are made
that should execute the sustainable vision ofapertanagement? In order
to know if a suitable decision was made, it is 8eaey to have the full
scope of information on the company’'s motives, goaind strategies.
Since the industry has figured out the power ofkating and especially
marketing of sustainability, it is important to lade this aspect into the
observation of sustainability strategies (Bridgesl aVilhelm, 2008).
Preliminary web studies have identified lack of ime in-depth
information about the execution of sustainabletsgias and how they are
communicated to the public. Consequently, thegenged for research on
how the top management’s sustainability strategies executed and
publicised on the business and operational levieis $tudy describes a
research methodology to structurally attain sugoal of information. In
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order to understand the background and currengisagtlity trends it is
important to answer the following research question

1. Do manufacturing companies act sustainably, if liesy?

2. How intensively is sustainability communicated tmsumers?

Here, the term ‘manufacturing company’ describespraducing
company that uses mechanical power and machindrjim&s this term
also refers to non-mechanical producing companidse questions
mentioned above have been chosen after studyirdgasa literature and
conducting expert interviews. It is evident thatrkesing strategies in
sustainability are little explored by researchefanfar et al., 2012).
Sharma et al. (2010) stress the need for empiresgarch on the links
between sustainability and firm performance whishtdackled with this
paper.

Section 2 gives a brief overview on sustainabiiitymanufacturing.
Then the concept of sustainability strategies ifindd in section 3.
Section 4 explains the research methodology to yaealcompany
strategies on corporate, business and operatiexal &nd evaluate their
communication and correlation. In section 5 quaitaresults of a small
scale study with 100 companies are presented. @perploses with an
outlook.

2 Sustainability in Manufacturing

The World Commission on Environment and Developmaisb known as
the Brundtland Commission defined sustainable dgreént as the “[...]
development which meets the needs of current gkoesawithout

compromising the ability of future generations teantheir own needs”
(Brundtland, 1987). The World Commission’s main a&m is the revival
of healthy growth which means that environmental social factors have
to be included in technological and economic pregirelhis train of
thought was continued by United Nations (Unitedidia, 1992) in their
Agenda2l with the introduction of the Three Pillars Sustainability:

society, economy, and environment. For manufaajuiviuan et al. (2012)
and Linke et al. (2013) stress the need to consatgmology as a fourth
dimension to sustainability besides economy, emvirent, and society.
This fourth dimension will be added to the scopewdtainability in this
study.

Manufacturing plays a critical role within moderoc®-economic
systems and poses a burden on the environment étdaap al., 2013;
Jayal et al., 2010). For example, the industriat@eis responsible for a
substantial part of today's energy consumption. TU&. Energy
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Information Administration (2013) reported that @4uadrillion Btu were
consumed in the industrial sector in 2011, whicltagproximately one-
third of total U.S. delivered energy. Hence, mantuufang processes and
manufactured products have to become more efficeamd socially
friendly to preserve future generations’ wealth.leAl et al. (2002)
formulated the long term dilemma for manufacturifigow to achieve
economic growth while protecting the environment”.

In addition, legislative frameworks pressure maotufieers to address
sustainability, for example the European Sustalitgl8trategy, Clean Air
Act, Global Warming Solutions Act (European Unio2005; Air
Resources Board, 2006; EPA, 2013). Producers aoenbeg more
responsible for their products, for example throtigh Waste Electrical
and Electronic Equipment (WEEE) Directive by therdpean Union
(2012). Many different standards and methodologgst to evaluate
impacts of products, processes and manufacturistesyg as listed by
Singh et al. (2012). The most commonly used mefoboenvironmental
sustainability is Life Cycle Assessment (LCA), uding its variants
process LCA, Economic Input-Output LCA and hybri€A. (Reich-
Weiser et al., 2010).

Social Life Cycle Assessments are still in develepm(Hauschild et
al., 2008). The Committee on Sustainable Developneérthe United
Nations (2007) has a large set of indicators wistrang focus on social
sustainability and countries. Sustainability ingkica evaluate the overall
performance in all dimensions (Krajnc and Glavi@02; Joung C.B. et al.,
2012; Singh R.K. et al., 2012; Linke et al., 2013)cial indicators include
for example poverty, governance, health, educatlmt, remain very
general. Hutchins et al. (2010) focus on social tasnagbility in
manufacturing and define employees, stockholdensplgers, customers,
community, and the public as most important stakdgre. Once a firm is
motivated to address sustainability in one or mofethe discussed
dimensions, it needs to develop a strategy to addadl relevant issues
and build an effective program of action (Alleraét 2002).

3 Sustainability Strategy

Whether companies are acting sustainably can bessesd by studying
their strategies as mentioned in corporate regpréior Chandler (1997),
"strategy can be defined as the determination efuifisic long term goals
and objectives of an enterprise, and the adoptfozoorse of action and
the allocation of resources necessary for carrying those goals*.
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Furthermore, this broad term can be defined acogrdld its hierarchy
level: corporate, business, and operational.

A company’scorporate strategyis focused on the overall mission and
scope of the business while satisfying stakehadderterests. It gives
guidelines to make high level decisions stratetycéAndrews, 1997).
When a particular market or product line is regdrthebusiness strategy
has to be fulfilled. In order to comply with the ngpany’s corporate
orientation, strategic decisions about choice abdpcts, competitive
advantages, customer satisfaction, and new develoisnhave to be made
(Barney, 1997). Consequently thperational strategyis focused on the
orientation and structure of resources, process®s,people to fulfil the
corporate and business level strategic direction.

Therefore, a sustainability strategy is a roadnuoapé to pursue each of
the sustainability pillar's goals concurrently aimda coherent way. In a
more abstract sense it can also be described agtanization problem
with a high number of interrelations. Veshagh et(2012) showed that
there is a high interest within companies to astanably but companies
face barriers such as lack of expertise and higblamentation costs.
Therefore more research is needed to specify meeglg the underlying
motivations and strategies. As mentioned earli@rehare legislative
factors that pressure companies to fulfil certamwinmental and social
standards (Barber, 2005). The two other motivatidiaators are an
intrinsic corporate motivation or economic advaeg&gEpstein and Roy,
2001). For example, theorporate motivation can come from the
company owner. However, economic advantages caayalwnotivate
companies and is explained in more detailed fa thsearchEconomic
advantagescan be achieved in various ways. One possibiitthat the
stakeholders and investors administrate top-doveissure which can be
motivated by asset development, competitivenessfooesight. The
company is economically pressured because of iperdiency on the
stakeholders and they are motivated by possibldrigrofits. The other
possibility is the customer pull. If the consumeenthnds higher
sustainability efforts then the fulfilment couldatéto higher returns. The
last option is that the company simply improvespitsductivity, reduces
its costs or improves its products by integratimyi®nmentally and
socially friendly actions. (Parris and Kates, 20B8y et al., 2013)

In an attempt to answer the research questidasmanufacturing
companies act sustainably, if yes, how? and How intensively is
sustainability communicated to consumers? the following methodology
has been developed.
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4 Research Methodology

The proposed method helps to analyse and corrala#able data on
sustainability strategies, which is then visualized a matrix. The
methodology is shown in Figure 1 and consists\# fiteps with subtasks
(@), (b), (c). Step 1 collects and analyses infoionaon corporate
strategies, Step 2 focuses on business and opwkBtrategies. Step 3
connects these strategies with common sustainabiials. In Step 4 the
results from the previous steps from several comgsaare assembled in a
final matrix. In Step 5 the results from the fimaatrix are evaluated and
conclusions from the various interwoven factors ¢ made. In the
following sections each step is explained in maidl

1. Step 2. Step 3. Step 4. Step 5. Step

Analyse Analyse Correlate with Build Final ‘: Final \
Corporate Business/ Sustainability Matrix of \  Evaluation \

Sustainability Operational Dimensions / and /

Strategy SlEE)Y and Topics / __Conclusion _/
€Scan companies 6\Scan companies\a Rank found x-axis: evaluatior) | Draw conclusion$
from chosen for business and| | information criteria/ from final matrix
industry for operational according to sustainability considering the
corporate sustainability established dimensions research goals
sustainability strategy sustainability - .
stratgies dimensions y-axis: sustain-

ability strategies

@ @ Select 1ED =1
Select strategies S m——— ST IESTCI | Number: level of
for analysis ) and Techn. communication
GGV Criteria . .
Field coloring:

@ Level of ( Level of Q Level of strength of
Communication Communication ff Communication JESsEE]

Figure 1: Research Methodology

4.1  Step 1: Analyse Corporate Sustainability Strategy

The first step of the applied research methodoloegydedicated to
corporate sustainability strategies. Corporate data@ollected through
expert interviews, websites, sustainability repobochures, etc. In the
first subtask (1a) this data is scanned regardingterments on
sustainability strategies. Part of this filterintes is the reply of the
following questions:

1. Is sustainability part of the company’s vision?

2. How is sustainability defined?

3. What are the main sustainability factors that amesered?

As second subtask (1b) corporate sustainabiliptesgies that are going
to be examined further are selected, e.g. CorpoGiteenship or

Copyright © 200x Inderscience Enterprises Ltd.
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Sustainable Products. This selection can be matte avsoftware-based
evaluation according to a predefined scope of rekeéreundlieb and
Teuteberg, 2012). As third subtask (1c) the cadléctlata is assessed
regarding forms of communication and conveyancenf@anication can
be understood here as the way how frequent and mgmtve
sustainability efforts are mentioned on the comgsiniwebsites or
presentation materials. The following questions lbarused as evaluation
guidelines:

1. How easily can the information be obtained?

2. How strong is the overall appearance of sustaiitpbih the

company representation?

Freundlieb (2012) proposes a multi-method apprdachthe quality
evaluation of sustainability reports. First a cagale of quality criteria is
iteratively developed. Research methods are liezateviews, empirical
surveys, or expert opinions. Then the data is cegtand reported with a
database management system such as Access. Fiifi@hgnt stakeholder
groups, such as customers, suppliers and investtordd be involved into
the evaluation process. This can be done with muesiires.

In this paper the selection and evaluation process simplified in
order to proof the concept. The intensity of adserhent of selected
strategies was ranked from 1 — 3, with 1 beinddhest and 3 the highest
intensity of conveyance. If a company’s sustaingbiheasures are well
conveyed to the public and results are clearly arpll then the level of
communication is 3. However, sometimes companieghinistress
sustainability as a main marketing strategy butaso& focus point in their
corporate strategy. For example, a company mayraskwestrongly that it
is a newly awarded Energy Star partner becausts @ltoducts are Energy
Star certified but the term “Energy Star” does e@tn appear in the
company’s sustainability report. If sustainabilitgs a high importance on
the corporate level it means that sustainabilityoissidered in every major
strategic decision. Personal interviews with indusbntacts have led to
the theory that the execution is more likely ifgadactors are introduced
top down (Parris and Kates, 2003).

4.2  Step 2: Analyse Business/Operational Sustainabilit@gtrategy

In the second step of this research methodologg, ¢bmpanies’
sustainability efforts are observed in more detrssl.explained earlier, the
business strategy is concerned with a certain mestonarket, location or
product line. A company’s operational strategy me step further in the
level of detail and occupied with the productiongasses, employees and
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resources. Here, business and operational susiléynadirategies are
considered at the same time because this studyeshtivat companies
disclose only sparse information on these levetpire 1 shows collecting
data regarding applied sustainability efforts asfitst subtask (2a).

The central questions for Step 2 are the following:

1. What sustainability initiatives are introduced nelyag line of

products?
2. Is sustainability introduced more strongly at certacations and
if yes, how?

3. Are factories operated more sustainably and if lyes;?

These questions can be answered by comparing s)etrg: BMW has
a production plant which converts methane fromar tendfill into power
and hot water. This covers 50% of the plant’s teta¢rgy consumption
(BMW, 2013) and makes it more energy friendly tiodimer BMW plants.

Similar to task (1b), in task (2b) business andrafpenal strategies are
pre-selected by a quantitative tool, e.g. frequeacglysis of keywords.
To further reduce the selection it is proposed kmcate a paired
comparison. A paired comparison is a useful to@ualuate a number of
different options and rank them according to imgoce (Mind Tools,
2013). The first step is to create a generalizegfilprfor the observed
companies. It includes their preferences, corpagatds, scope of action,
and resources. In the second step the preselegtdels and operational
strategies are confronted with each other. Theh efiategy is compared
and ranked, always considering the companies’ lprofihose strategies
that were preferred/higher ranked most frequentty the final selection
(Mind Tools, 2013).

As third subtask (2c) the degree of communicatiénthe chosen
sustainability strategies is assessed followingniiethodology mentioned
in task (1c).

4.3  Step 3: Correlating Sustainability Dimensions and ©pics

In Step 3 common sustainability dimensions andcwjgire correlated to
the strategies. As subtask (3a) the previously dodata is investigated
according to the different sustainability pillaighe goal is to figure out
what the most important sustainability topics (gyetonsumption, water
consumption, etc.) within the broad sustainabilitgimensions
(environment, economy, technology, society, seé@e@) are and which
are addressed most frequently. In subtask (3b)ajtnéwo topics for each
dimension are defined. To clarify, a sustainabilidimension is
‘environment’ and a topic within this dimension &bube ‘water
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reduction’. This selection can also be done by Uesgy analysis
(Morhardt, 2009). For most manufacturing compartfes main interest
lies in environment, economy and technology butendneless society is
an important component of sustainability and orflyall factors are
observed the overall sustainability strategy careveuated (Park et al.,
2009; Kolk, 2003).

Same as in Step 1 and 2, the third subtask (3ayresss level of
communication. In this case it is rated how we# thfferent topics are
communicated. This means that if a possible custorasearches a
company’s sustainability guidelines, how easily @re top sustainability
criteria recognized. The grade of communicatiothe level can also be
determined by the aforementioned multi-method aggitoMarketing and
the perception of web presences is indeed a vdresive matter and
multiple investigators and formalized rules helpt@rcome this problem.

4.4  Step 4: Build Final Matrix of Interdependencies

The next step of the hereby presented methodoktyei consolidation of
the results acquired in the first three steps. iSaalize not only the results
but also the interdependencies, a matrix is seOugthe y-axis in Figure 2
the main sustainability strategies are arrangeddoporate, business and
operational level. Each business and operatiomalegty is labelled with
the determined communication level 1 - 3. The nfosfuently stated
sustainability topics are arranged on the x-axws similarly described by
their communication level. The centre of the maisithen filled with the
level of correlation and resulting level of comnzation.

Thelevel of correlation or interdependencyis visualized by the shade
of colouring. The correlation level can be derivi)dm companies’
published reports and the frequency of citing soatality with its
relation to sustainability topics. The darker timade is, the stronger the
correlation between the two aspects. This way it loa observed at first
glance which strategies have a strong impact onclwhriterion.
Unfortunately, this information is difficult to odih quantitatively,
therefore paired comparison and logical conclusamesother options. For
example, Operational Strategy 3.1 (reuse of wastat)h and
Environmental Topic 1 (energy consumption) mightvéhaa strong
correlation (darkened field E1) or Operational ®igg 1.1 (sustainability
workshop) and Environmental Topic 1 (energy consionp might be
weakly connected, but mentioned together (lighitgreloured field Al)
(Figure 3). If strategies are not advertised atimliconnection with a
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specific sustainability topic, no correlation iglicated and the field is left
white.

2. step>C2. Step>

Business/Oper.
Strategy 1.1
Corporate (number)
Strategy 1 Business/Oper.
Strategy 1.2
(number)

Business/Oper.
Strategy 2.1
Corporate (number)

Strategy 2 Business/Oper. Q Step
*

Strategy 2.2
(number)

Business/Oper.
Strategy 3.1
Corporate (number)
Strategy 3 Business/Oper.
Strategy 3.2
(number)

Sustainability Strategies

Business/Oper.
Strategy 4.1
Corporate (number)
Strategy 4 Business/Oper.
Strategy 4.2
(number)

(number): level of communication
- B
low medium high

level of correlation between strategy
and topic

Env. Topic 1
(number)
Env. Topic 2
(number)
Econ. Topic 1
(number)
Lcon. Topic 2
(number)
Techn. Topic 1
(number)
Techn. Topic 2
(number)
Soc. Topic |
(number)
Soc. Topic 2
(number)

Environment Economy Technology Society
* = resulting level of communication Sustainability Dimensions and Topics

(product of level of communication of
strategy and topic) @

Figure 2: Matrix of Interdependencies

In addition, theresulting level of communicationis calculated by
multiplying the communication levels of strategiesd the correlating
sustainability topics. For example, Operationabtgy 1.1 is concerned
with Environmental Topic 2. The total communicatiemel is the product
of communication level of Operational Strategy arid Environmental
Topic 2 and marked in field A2. The resulting leeélcommunication is
applied, because most sustainability topics andategies are
communicated with a different intensity. This givdee guideline to

answer the second research questidow intensively is sustainability
communicated to consumers?
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4.5 Step 5: Final Evaluation and Conclusion

The final evaluation will show which sustainabilitgtrategies are
described most frequently and which sustainabiiifyics they address.
The same can be identified the other way around. dach pillar of
sustainability, i.e. sustainability dimension, thest commonly addressed
topics are listed and it is presented how they imtegrated into
companies’ strategies.

Furthermore, by integrating the level of communarait is noticeable
at first sight which topics are most and least agsked. At the same time,
the level of relevance of a sustainability topicat@ompany can only be
assumed. It has to be differentiated between convaton and
importance. Using advertisement for greener praddoes not necessarily
mean that the whole corporate strategy is orietdegieener products. It
might only be part of the marketing strategy. Ore tbther hand,
companies might have vast operational strategiesedoce energy and
resource consumption in their technology chain,dauhot advertise this.

5 Results and Discussion
5.1 Scope of Case Study

A total number of 100 manufacturing companies fresmnious industries
have been observed and data regarding their sabthty efforts have
been collected, mostly from their websites. Thes®many’'s sizes range
from 3.000 — 450.000 employees and the selectedpgi® divided as
follows between the industries: machine tool (2%jealth (15),
semiconductor (21), transportation (7), and congiates (32). It is
assumed that the information on the website isassrtative of any other
company materials. The monitored companies rang@ fmultinational
engineering companies to smaller machine tool precdu

Each step of the methodology in Figure 1 has beglieal and the
results have been accumulated to the final matfixnt@rdependencies
(Figure 3). The level of communication, which wasteitmined in tasks
(1c), (2c) and (3c) of the research methodologgyf@ 1) is noted in
parenthesis after each business and operatiorzegyr and after every
sustainability topic (Figure 3).

It has to be noted that there are many synonymsustainability and
sustainability strategies. Research showed thatnibst popular terms
besides Sustainability were Corporate Social Respoity (CSR),
Corporate Citizenship, Corporate Governance, Enwient, Energy
Efficiency and Environmental Health & Safety (EHShis has to be
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factored into the selection process of sustairtghbitipics and strategies.
Analytical tools would have to be especially desmjno recognize all the
various synonyms.

Whilst it is proposed to apply the presented redeanethodology for
diversified and large research studies, this casgydocused on a small
scale project with data of 100 companies. For pofafoncept the
computer based frequency analyses were simulataddmnual rankings.
The goal was to give qualitative answers to theassh questions listed in
section 1.

5.2  Analysis of Corporate, Business and Operational Sategies and Correlation
with Sustainability Topics (Step 1 — 3)

Collecting and filtering data has shown that congmare concerned with
a high number of environmental topics. Besidesrgy consumptionand
waste production water usage and G@missions are of high concern.
Many companies point out their efforts in reduci@@, emissions by
switching to greener energy, reducing energy, arastev in their
manufacturing processes, improving their technolclggin, and more but
these changes are costly and therefore introdumetibasly.

In this study only economic factors that are relate the other
sustainability pillars are considered, not economsti@tegies that only
increase the company revenue. This focus was chimsehow possible
motivational factors for companies to act more a@unsibly. Neither
investment costs nor variable costs of operational strategies for
sustainability are presented on websites aside popular figures such as
energy savings or savings from carbon footprinucidn. The figures
that are mentioned are often percentages withdetemrgce or concrete
comparative values, e.g. “reduction of £€nissions by 20% by 2020".

The choice of the most commonly cited social aspectvever, has
been unambiguous. Tlenployee’s safety and healtlis stressed by most
companies. This has various reasons. Firstly, thpl@yee’s well-being
results in higher productivity, fewer sick days asttonger loyalty.
Secondly, companies are motivated due to improvésnen their
insurance rates (interview with W. Haberstock, ER8presentative at
Advantest America, Inc., 26 September 2013). Therse social topic is
diversity. This choice was not clear cut because compangefaeed with
different social challenges according to their tamaand background. The
term diversity includes a number of social aspestgh as the rate of
female associates, international employees andupport of low income
families. The choice of technical sustainabilitypits was strongly
influenced by the Overall Equipment Effectivene@&E) metric system
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and expertise opinions (Helu et al.,, 2011). The Q&based on four
metrics: Loading, Availability, Performance, and &ty. Within the

scope of this research several experts have béeviewed to determine
the two most fundamental metrics. The biggest amscéor producing
companies ar@erformance and quality, regarding not only their own
production sites but also their products. It idl ftfoadly assumed that
environmental friendly machines may not deliver Hane performance
and quality levels.

5.3 Resulting Matrix of Interdependencies (Step 4)

All research results have been assembled intoitiaé hatrix (Figure 3).
It needs to be pointed out that communication awdetation level can be
different. This is best explained by means of aangxe. The correlation
between “smaller products/fewer parts” and “investincosts” is ranked
as a medium (grey) interdependency, since thereeasential costs
involved to redesign the product, possibly buy neachines etc. The
degree of conveyance is ranked relatively low witifmaximum is 9).
This means that it is not well reported how mua ititroduction of this
strategy costs or how much is saved. Often times ldvel of
communication and interdependency is very similaces usually only
existing correlation are published. The aforemermth example shows
though that there are exceptions.

Consequentially another dimension of conclusions lwa drawn from
these differences. In the matrix it can be obsemhad investment costs
themselves are marketed not per se (communicagiogl bf 1), but the
strategies they are used for are advertised withnmenication levels of 1
— 3. This makes sense, considering that compasignvironmental and
social efforts as marketing strategies. Figure @\vsh10 black fields with
white numbers which represent strategies that leterestrongly to the
confronted sustainability topic. For example, reatavaste heat impacts
energy consumption and waste consumption strongtly taerefore the
field is coloured black. The resulting level of ammmication for each
factor individually is multiplied with the correlag one and results in
level 9 for energy consumption and waste producfltrat means that it is
well advertised that reuse of waste heat improvesrgy usage and
reduces waste reduction. Most strategies have highbers indicating
that companies communicate both well, the strategl/the sustainability
goal. Two strategies, however, have low number& dharity programs
are advertised (level 3), but the investment isgaohmunicated well as
sustainability criteria (level 1). In contrast, wesitation and First Aid
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classes are seldom addressed (level 1), but catdrgirongly to the well-
advertised goal of employee safety and health (@€l he five strategies
with numbers in grey on light grey background ayemunicated within a
certain sustainability dimension, but the depengeis rather weak.
Sustainability workshops are mentioned rarely (léye but affect many
categories, such as energy consumption, waste grody investment
costs, variable costs, employee safety and heailtti, diversity. Smaller
products/fewer parts or childcare/work time moddiave several
sustainability goals to which they contribute stlyn but are also cited for
performance or employee safety and health resgdgtiwhich is not
immanent. Companies seem to sometimes advertis¢éairgalslity
strategies for unfitting goals (such as childcarethe goal of employee
safety).

Corporate Level | Bus./Oper. Level
Sustainability 8 3 1 2 3 2
Corporate Workshop(1)
Citizenship .
o
Programg3)
Smarter
osammnse | | "2 (4 6
Sustainable prog 42
Products Smaller
products/fewer | | 6 6 2 4 4 6
parts(2)
Reuse of Waste n n
. Heat(3) 3 6
Sustainable
Factory & Efficient
Offices Lighting systems n 2 4 6
(2
Resuscitation &
First Aid classes| 1 2
Corporate Social 1)
Responsibility | ~igcaremwork
time modelg3) 3 6 6 9 n
— =} ‘E ~ — E‘
(number): level of communication % % S g < _ Ea &
g 2 _ |9 ; s € |2z %
* * ¥2 s | 52| S S|z |82 | &
: , SE 5|8 2 S| 5 | &2 | 2
low medium high £ 2 $ s = & g‘% S
> S el o
level of correlation between strategy © 2 = = &~ o
and topic Environment Economy Technology Society
Sustainability Dimensions and Topics

* = resulting level of communication
(product of level of communication of
strategy and topic)

Figure 3: Matrix of Interdependencies in the casetady
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5.4  Discussion and Evaluation of Results (Step 5)

This research methodology only captures part of thrmation
companies publicise. It is not only important tosetve the company’s
direct operational sustainability strategies buwoalhe mentality that is
exemplified by the corporate leadership (van Maijew 2003).
Additionally, it also has to be considered how itady these
sustainability efforts are enforced and audited.

The set-up of the final matrix of interdependencieggure 3) has
shown difficulties in the correlation between susdhility strategy and
sustainability topics. The high number of greydgin the investment and
variable costs shows the lack of clarity. As painteit earlier, companies
do not mention specifically how much each sustalitalimplementation
costs and which outcomes they expect. Often tinmBpanies are not
even aware how much they save and what consequéneiesactions
might have further down the line. In order to aetely measure
improvements the previous conditions have to beordsd first
(presentation by W. Haberstock, Advantest Ameriea at Pacific Coast
Machine Tool Expo, 26 September 2013). For exangme)panies have
introduced new design approaches to integrate @amviental aspects into
the product designing process. This way a produay oonsist of fewer
parts and be smaller in order to reduce the neethwf materials, to
facilitate recycling or to decrease fuel consumptfor delivery. This
product development process has almost contragictonsequences. It
may increase the manufacturer’'s energy usage ttupeothe new part but
simultaneously it might decrease the energy consommf the final
product in its use phase. Dornfeld describes tfffisce as leveraging
(Dornfeld 2011). This clarifies the problem of defig the intensity of
interdependencies in the matrix. Additionally, tetermination and final
combination of levels of communication have beemllenging. The
theoretical results in the matrix do not necesgasdrrelate with main
marketing efforts. For example, it is rarely adisedtl how childcare or
work time models improve performance, let alonengjigtive data is
offered but according to the matrix this interdegemcy is strongly
communicated through websites and reports (levellb@refore, one can
even assume that companies’ web presences areeesagd determined
by marketing strategies and possibly independertftlihe developers of
the sustainability strategies. Further researchhendesign of marketing
strategies for sustainability is needed.
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6 Conclusion and Outlook

In this paper the ternsustainability strategy has been defined and a
research methodology was developed to systematicalaluate
manufacturing companies’ according to their sustaility efforts. This
research methodology is supposed to give a guildétin structured and
effective research, including the visualizatiortlod results. It can also be
extended to bigger scale research projects. Simeastudy was focused on
defining the sustainability strategies and giving peoof-of-concept
example, the communication (subtasks c) was ewudiy rather
subjective standards. The definition of 'marketiag/ague - its message is
perceived differently by different people. For frguprojects it is
recommended to do surveys or multi-user assessneerdsk the level of
communication.

In a case study a multitude of sustainability syaés on corporate,
business and operational level collected from l10@nufacturing
companies have been reviewed. Whereas corporategtrs were easy to
obtain, business and operational strategies sudmasges in production
processes or in production chains are often naiatied. Besides overall
changes in the product design process and congbguwhanges in the
production or small changes such as smart progragmie.g.
programming a machine to go into standby mode fgsie is not
communicated how different production technologmight be used or
process chains rearranged. The reason lies likalyinvnot wanting to
give away a competitive advantage. This shows thexte is a need for
further research to quantify sustainability in attumanufacturing
processes on a non-competitive basis. This pr@ésd considered the
conveyance of aforementioned sustainability strageglt was shown
qualitatively that certain environmental topics asenmunicated strongly.
More research needs to quantify this.

Strong marketing was found for sustainability goatsenergy, waste,
and diversity. The strategy of supporting charityggams was pointed out
most by companies, followed by smarter programmiegise of waste
heat, efficient lighting systems, and childcarefkviime models.

One of the main challenges for research in thisl ¢ study is setting
the centre of attention. When speaking of sustditabfforts, it has to be
guestioned if sustainable products or a sustaingbleduction are
examined. One’s product is part of the other opedluction. On the one
hand it is important to define the regarded scageoh the other hand this
brings forward how complex and interwoven this togi Sustainability is
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a global, widespread and open-minded topic andngdysis has to be the
same way.

This research has raised many questions and sh@withere lies a lot
of potential in further developing this research tmoedology. It is
recommended to expand the scope and cooperate priiframming
specialists to professionally apply analytical oaind report collected
information. Furthermore the multi-method approablould be executed
in the scope of a larger study. Questionnairessamdeys for stakeholders
and a consideration of corresponding marketingtesjras could be
applied.
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