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1.INTRODUCTION

Manufacturing companies must become better at
managing the needs coming from environmental re-
quirements in order to establish a sustainable world
for future generations. Environmental issues such as
energy, natural resources, pollution and waste offer
both competitive opportunities and constraints, and
are changing the competitive landscape in many
industries. For the companies, this will require a
responsiveness to external events that leads to the
implementation of, and adaptation to, the new en-
vironmental requirements. The companies need to
respond both by eco-efficiency in business models,
in performance measurements and eco-efficiency in
products and production (EU 2011). This paper re-
sponds to changes towards eco-efficiency in produc-
tion. Different factors that trigger the change have
been explored by authors within the field (Florida
et al. 2001; Luken and Van Rompaey 2008; Mittal
and Sangwan 2014; Post and Altma 1994). Consider-
ing this literature, but also theories from the change
management field, this research finds its foundation
in the change management framework of Oakland
and Tanner (2007). The framework presents a view
of relating the external event to the internal need for
change in the organization. How the internal need is
translated from the external event impacts the pro-
cess and the final outcome of the change (Oakland
and Tanner 2007).

The paper contributes to operation management by
exploring changes triggered by environmental re-
quirements in production. While previous research
has mainly focused on the external pressures on
the organizations, this paper focuses on the sets of
drivers that create an implementation process in the
production organization. An international explor-
ative multiple case study has been performed with
the objective to respond to the following questions
“What triggers changes based on environmental re-
quirements?” as well as “What are the drivers for
implementing them?”.

For operations managers in practice the study
should provide support by identifying the different
driving forces that can be used as means of creating
motivation for internal change projects. The research
conducted forms a part of an overall research project
aiming to facilitate the implementation of environ-
mental requirements in manufacturing.

2.ENVIRONMENTAL NEEDS AND IMPACT

There is a long-seen need for an environmental, eco-
nomic and socially sustainable society — a society
meeting the present needs without compromising
the ability of future generations to meet their own
needs (World Commission on Environment and
Development 1987). Several efforts have been made
both in industry and research (Angell and Klassen
1999; Nunes and Bennett 2010). Nevertheless, new
types of products, operations and organization
models will be needed to comply with the new con-
straints and the new objectives of sustainable manu-
facturing as sustainability itself is dynamic “a certain
situation valid at a certain time can change because of
external factors” (Garetti and Taisch 2011). While the
literature in the field has considered drivers from
cost advantages, market awareness, life cycle impli-
cations and lean and quality integration (Sanno et
al. 2014), the future need for change will be derived
from earth’s capacity and resource depletion (Clift
2005; Perdan 2011).

Post and Altma (1994) provide a view of three driv-
ers for environmentalism: compliance-based, mar-
ket driven as well as value driven. The value-driven
driver provides the understanding that consumers
are willing to act on their environmental values.
Aligned with this, Luken and Van Rompaey (2008)
conclude that the drivers for environmentally sound
technology adoption are dependent on subsector,
country variations but also the closeness of end-cus-
tomers. This means that an appropriate strategy to
drive environmental change must do more than rely
on a traditional regulatory approach; it must also le-
verage market and community pressures. The com-
munity pressures are important for the internal or-
ganizations too; Khanna and Anton (2002) find that
differences in the environmental practices adopted
depending on the incentives were created to meet
regulatory threats or to see market opportunities. A
third factor, apart from institutional pressure and
the ability for organizations to adopt environmental
management practices, are the organizational char-
acteristics (Delmas and Toffel 2004). Bey et al. (2013)
are also considering the sustaining drivers that are
important to keep an implementation going.

The external event and the need for change in the op-
erations form a part of the context of the implemen-
tation project (Oakland and Tanner 2007). Jacobsen
and Thorsvik (2013) identify three levels influenc-
ing the organization. Level 1 is the closest domain
including customers, partners and competitors as
well as the laws and regulations that only apply to
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the type of business organization involved. Level
2 comprises the national circumstances consisting
of the general political conditions, economic and
cultural conditions as well as laws and regulations
that apply to all within the nation’s borders. Level
3 represents the international and global conditions
that are affecting the organization more indirectly
but significantly, such as international economic
agreements, political events in other countries, cli-
mate change and technology. The effect from this
level is hard to predict but it also depends on the
different pressures and how strongly the organiza-
tion is affected by the technological and institutional
environment. The organization responds to the out-
side world into three bases for institutional pres-
sure —regulative (legislation), normative (values and
norms of society) or cognitive (obvious ideas in the
same industry) (Jacobsen and Thorsvik 2013). Or-
ganizations that are proactive anticipate changes in
the world and are able to act before the pressure to
change becomes immediate. However, when acting
proactively, even if first move advantages provide
competitive opportunities, it is difficult for change
agents to create a perceived pressure. That means
managing proactive changes is often met with resis-

tance because the members of the organization sim-
ply question whether it is necessary (Jacobsen and
Thorsvik 2013). Hence, one of the important steps
for a successful project is to “create a sense of urgency”
(Kotter 1996).

This “sense of urgency” can be created by legisla-
tion (Bey, Hauschild, and McAloone 2013; Luken
and Van Rompaey 2008; Mittal and Sangwan 2014).
However, Gattiker and Carter (2010) conclude that
“regulation may be a way to force organizations to imple-
ment various measures but regulation alone is not suf-
ficient when it comes to gaining buy-in at the level of an
individual actor within an organization”.

To summarize, see Figure 1, one can see that there
are multiple ways of creating external and internal
drivers for change triggered by environmental re-
quirements. Scholars have explored the external fac-
tors or triggers as well as the organizational need for
change. Less is done to connect these two driving
forces. The external events that trigger the change
as well as the related internal need for change are
further explored in the conducted case study.

Figure 1 - The environmental requirements created by external events, have different triggers that impact
the organization. Within the organization a need for change has to be created in order to create commit-
ment and advancements in the change process.

Triggers

Environmental
requirements

Need for
change

External events

Organization

Research Methodology —An industrial case study

A multiple, explorative case study has been conduct-
ed in order to create a better understanding of the
external events that trigger environmentally driven
change. The study also aims for a better understand-
ing of the related need for change that is created
in the organization. The methodology was chosen
on the grounds of an explorative purpose; the re-

searcher has no control over the events and has a
focus on a contemporary phenomenon within a real-
life context (Yin 2009). The unit of analysis is drivers
for change in the initiation of a change process. The
context is change processes within organizations at
production plants, with a special interest in changes
triggered by environmental requirements.
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3.DESCRIPTION OF RESEARCH APPROACH

The selection of sites was made to capture the purpose
of the study with a focus on heavy vehicles in the man-
ufacturing industry. The study included 26 plants and
one head office, which in total employs about 43,000
people. At the plants 34 people were interviewed dur-
ing the period from 24 July 2013 to 26 June 2014. The
criteria for selecting the cases were large, multinational
companies. These companies have production and
suppliers available worldwide. Company 1 manufac-

tures vehicles; different business units as well as in-
ternational production plants were surveyed within
the company. As the driver is found to be dependent
on the subsector (Luken and Van Rompaey 2008) two
companies (7, 8) were chosen having a production of
the main chemical processes which create a direct en-
vironmental impact in terms of chemicals, waste and
emissions. In order to create an understanding of the
environmental impacts in the value chain, two compa-
nies (6, 9) were selected. Table 1 displays the compa-
nies included in the multiple case study.

Table 1 - Overview of the companies included in the multiple case study

Case Company  Subsector Country (number Main Processes Number of
of plants) respondents
1 Heavy vehicle US (1), Brazil (1),  Assembly, drive 12
Europe (3), Sweden train, cab
“4)
Trucks & Buses  US (1), Brazil (1),  Assembly, drive 9
Europe (1), Sweden train, cab
“
2 Heavy vehicle Sweden (1) Assembly, Com- 1
ponent
3 Car Sweden (4) Assembly, drive 4
train, component,
cab
4 Trucks Sweden (1) Drive-train 1
5 Train Sweden (1) Drive-train 2
6 Supplier Sweden (1) Component 1
7 Pulp and Paper =~ Sweden (1) Chemistry based 2
8 Pharmaceutical ~ Sweden (1) Chemistry based 1
9 Retail company  Sweden (1) No production 1

The interview study has included semi-structured
interviews conducted by one of the authors. This
method for data collection was chosen on the basis
of and developed by principles of Lantz (2013). The
key respondents are the environmental coordinator
or expert at each production plant. The interview
material was first divided into three parts; a back-
ground to form an understanding of environmental
work, a change project description as well as the
future outlook. The interviews lasted for approxi-
mately one hour. The interviews have been recorded
and transcribed. The use of multiple sources of evi-

dence is used to increase the construct validity ac-
cording to Yin (2009). Notes, presentations made as
well as observations from participation in projects in
Company 1 are included in the study in order to tri-
angulate the findings (Yin 2009). The data analysis,
within case and cross case analyses of the interviews
have been done by the first author and a research
colleague by a data analyzing process consisting of
pre-coding, categorization and explanation building
(Blessing and Chakrabarti 2009; Yin 2009). The re-
sults below present a summary of all the responses,
and the cross case findings are highlighted in the
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text. The results and description of each category
have been validated by the respondents and also
discussed with senior researchers.

4. Empirical findings and discussion

Within the organizations, several parallel projects
are ongoing such as energy reduction, waste reduc-
tion, change of process technology, implementing
control systems as well as having projects to create
cultural change. For twenty-six of the respondents
the future main focus is predicted to be energy ef-

ficiency. With continuously increasing demands
on environmental issues, attention is directed to-
wards maintaining productivity and reducing the
cost, global warming and carbon dioxide emissions,
waste, chemicals, water, resources and, as some of
them state, “everything”.

4.1 The external events that will trigger change

With regard to the future events, the respondents re-
spond to what will trigger the changes in the future
from an external perspective, see Table 2.

Table 2 - The external event that is predicted to trigger future changes where regulatory, legal require-
ments are predicted to be the main external driver for change. The number of responses for each driver is
highlighted in the bar. Multiple answers are possible.

Life cycle implications

Resource availability

Earth's capacity

Cost

Warket awareness, Customer reguirements

Regulatory requirements from authorities

The regulatory requirements from authorities con-
stitute the dominating answer. These requirements
are dependent on national and regional legislation.
This trigger is also stated to be personal dependent;
it is considered to be important to keep good rela-
tionships with the personnel at the authorities.

There is a distinction between the different organiza-
tions and closeness to the end-customer. For the com-
panies whose products, such as automobiles, pulp and
paper to consumer products, the triggers from custom-
er requirements are mentioned as highly important
but also the supplier of automotive components.

Cost is also important from two aspects: the respon-
dents mention avoiding penalties but also finding
cost advantages. By being recognized as taking en-

vironmental responsibility, the companies maintain
competitiveness.

In contrast, the interviewees that mention the earth’s
capacity and limitations of resources stress this as the
driving force that will arise primarily through public
opinion. As stated by one of the respondents in the
automotive industry, “What will drive the changes are
deficiencies, lack of resources, combined with serious envi-
ronmental impacts that generate a strong public opinion”.

That the life cycle implications will drive change is
mentioned only in three cases. It is related to having
control over the hazardous waste but also the eco-
design point of view. Control over the supply chain
is of great importance in order to avoid hazardous
components in the end-product.
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4.1 The need for change

The respondents also respond to what is creating a drive for change within their production plant. Table 3
displays what is creating the need for change within the production plant.

Table 3 - The drivers for creating a need for change within the production plants. Multiple answers are
possible.

Cost reduction

Integration Quality Management and Lean

Company policies and strategies

Custormer requirements and the market
awareness

Personal initiatives

Regulations and permits

5 10 15 20 25

Number of responses

The main factor for creating a need for change in-
ternally is the rules and laws, which are connected
to the triggers for change being regulatory and to
the requirements from authorities. One of the re-
spondents explains this as: “The simplest is based on
legislation, there is no doubt, and we must do it. Not to
say the best way to do it, but if there are laws behind they
listen to you. The best way is that the act by thinking
people, people feel that we need it. But today, legislation
is the easiest way to get the people in production to listen
to you. ”

Strongly related to regulations and permits, in elev-
en of the cases, regulation is mentioned as being
supported by personal initiative within the organi-
zation and the ability to manage the work to meet
the statutory requirement. The environmental leg-
islation and controls are continuously updated and
the organizations must have procedures to bring in,
spread and consider the consequences of the new
requirements.

What will drive changes triggered by customer re-
quirements will typically be both cost-related rea-
sons and promotional reasons for increased sales.
“If you are not environmentally aware you will not be
able to sell”.

Company policies and strategies of these companies
are created on a corporate level and then introduced
at the plant level. Here it seems as if there is a differ-
ence between the international plants; in Brazil and
Germany the company strategy requirements are
creating the drive rather than the local laws. “What
is coming from the higher management is the reason why
we are doing it. Yes it is. But not laws, we are already
meeting the expectations for legislation here.”

Several of the plants have created the internal drive
for change by identifying their own environmental
aspects by principles within the lean production sys-
tem. To promote environmental issues with quality
- and with lean concepts - helps to bring up envi-
ronmental issues on the agenda and that the facility
may be a systematic approach to work through the
process.

Cost reduction is considered to be a force for change
to give attention to the change within the internal
organization, as for projects related to reducing en-
ergy consumption and the amount of waste. These
changes have an advantage in that they can get into
the strategic plan with clear monitoring and mea-
surable KPIs, and then it creates the attention and
drive from management.
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Identified differences between the nine case com-
panies

e The differences and similarities notified in the
empirical study are presented in the bullets be-
low:

* The subsector is important in relation to the end-
customer. It is then competitiveness in the form
of public opinion and ultimately the individual
consumer choice and market forces that drive the
change within the organization. For example, the
drive from customer requirements is less men-
tioned as a driver for change in the production
plant within the heavy vehicle sector.

¢ In Brazil and Germany, where local legislation is
providing less drive compared to countries such
as Sweden and France, the company policies and
strategies are considered as an important driver
for change.

* On a strategic level, the company policies and
strategies are managed differently on the pro-
duction plant level. There is more difficulty in
driving change if the environmental policy or
environmental strategy is introduced to the en-
vironmental coordinator. These persons must
first gain management support. If strategies are
directed to the plant management, the environ-
mental coordinator acts as a support.

* The legal requirements are supported by person-
al initiatives and commitment.

¢ In the end, as stated by two of the respondents,
the momentum will be the company’s develop-
ment. The development of the production sys-
tem will be based on the product development
towards less environmental impact, but also on
the business and the results. The recession in

2008 is remembered as “becoming a lesser focus on
these issues apart from what is licensed and legally
controlled”.

* Multiple ways to drive change are considered
by some of the respondents. “You cannot say that
it is the environment that drives, you cannot say that
it is money that drives. You cannot say that it is qual-
ity that drives. Everything is connected. But when
it comes to for example Best Available Technology,
BAT, requirements then its demands come from the
environment. “

* The facilities located at a smaller place gain from
being located where employees both work and
live. The culture for environmental commitment
and a drive to manage environmental issues is
stronger if the facility is located near summer cot-
tages or the local school.

5.DISCUSSION AND CONCLUSIONS

As a result from the study, it seems that for the mul-
tinational companies in the study it is the regulatory
events that bring the most pressure on the produc-
tion plants but also create the need for change in-
ternally. This is aligned with the findings in litera-
ture (Bey, Hauschild, and McAloone 2013; Luken
and Van Rompaey 2008). The result from the case
study also clarifies that regulation is linked with
personal initiatives, which is aligned with the con-
clusion by Gattiker and Carter (2010). However, the
increased general awareness of the climate change
and resource depletion can create personal engage-
ment and public opinion both outside and within
the company. The model developed based on the
literature and the empirical findings is presented in
Figure 2. The model describes the different triggers
for change, identified in the literature.
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Figure 2 - Visualisation of the production plants’ responsiveness for future environmental requirements.
From the left the four bases for pressure are shown as technological pressure, regulative (legislation),
normative (values and norms of society) or cognitive (obvious ideas in the same industry). The pressures
from regulation, customers and the need for considering the life cycle implications are dependent on the
subsector. The geography surrounding the plant influences the organizational focus for different envi-
ronmental issues.

Triggers for change towards
future needs of ’Earth’s
capacity’ and resource
availability National and

international

Organisational need for change

Subsector
: Geograph
Technological grapny
Economic
and social
stakeholders Regulatory
bodies Regulations Cost
Regulatory Government and permits reductions
pressures Competitors Personal
G— initiatives-
Country managers,
variations experts,
Normative Customer employees )
C . Company Integration
Lommunity strategies, to quality
pressures policies and lean
Life cycle
implications g
Cognitive Associations
————

Four pressures will influence the organization di-
rectly or indirectly. The pressures will come from dif-
ferent levels, national, international as well as the in-
fluence of the environmental requirements from the
different subsectors. The geography influences the
culture of the organization according to the empirical
findings. The model also presents the organizational
need for change, where the drive for change is cre-
ated by regulations and permits, company strategies
and policies, cost reductions, integration with qual-
ity and lean systems. However, the main driver for
change as well as to regulations is seen to be personal
initiatives at different levels of the company.

A concern of validity is seen by only including key
informants as being the environmental profession-
als at each site. The perception of this professional
group might differ from the perception of plant
managers and other stakeholders within the large
plants (Luken and Van Rompaey 2008). On the other
hand, these environmental professionals initiate a
great number of the environmental projects in the

organizations studied. By including different sub-
sectors in the analysis, the findings are considered
to be generalizable to several subsectors.

6. CONTRIBUTION AND FUTURE RE-
SEARCH

This paper presents different triggers based on envi-
ronmental requirements and related drivers for im-
plementing them. A model, combining theory and a
multiple case study is developed. The contribution
to academia is a better understanding of the sets of
drivers that create an implementation of change,
triggered by environmental requirements. The con-
tribution to practice is a model that could support
operational managers in their corporate foresight
as well as better understand what drivers can cre-
ate an internal need for change. It is recommended
to conduct further empirical research to validate the
model by empirical studies as well as research on
how to apply theories from organizational change
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management within this, in the authors’ opinion,
important field of operations management.
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