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Abstract:  Green Supply Chain Management (GSCM) can reduce the ecological
impact of industrial activity without sacrificing quality, cost, reliability,
performance or energy utilization efficiency. The primary areas of
emphasis have been quality, operations strategy, supply-chain
management, product and process technologies, which are collectively
beginning to contribute to a more systematic knowledge base. It is
reasonable to expect that these research areas will continue to hold the
greatest promise for advance in the short term. However, more integrative
contributions are needed in the longer term, including intra- and inter-firm
diffusion of best practices, green technology transfer and environmental
performance measurement. One of the biggest challenges facing the field
of GSCM is extending the historical ‘common wisdom’ about managing
operations. Much research, management education and many practical
applications have focused on buffering the operations function from
external influences, including the natural environment, in order to improve
efficiencies, reduce cost and increase quality. When the natural
environment is considered, it is typically recognized or modelled as an
external constraint, requiring operations to work within prescribed limits.
Our aim in this paper is to investigate how to use the tools of change
management for the greening of supply chains.
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1. Introduction

There is a growing need for integrating environmentally sound choices into supply-
chain management research and practice. Perusal of the literature shows that a broad
frame of reference for green supply-chain management (GSCM) is not adequately
developed. Regulatory bodies that formulate regulations to meet societal and ecological
concerns to facilitate growth of business and economy also suffer from its absence. In
early environmental management frameworks, operating managers were involved only
at arm’s length. Separate organizational units had responsibility for ensuring
environmental excellence in product development, process design, operations, logistics,
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marketing, regulatory compliance and waste management. Today, this has changed. As
in the quality revolution of the 1980s and the supply-chain revolution of the 1990s, it
has become clear that the best practices call for integration of environmental
management with ongoing operations. Green supply-chain management (GSCM) is
gaining increasing interest among researchers and practitioners of operations and supply
chain management. The growing importance of GSCM is driven mainly by the
escalating deterioration of the environment, e.g. diminishing raw material resources,
overflowing waste sites and increasing levels of pollution. However, it is not just about
being environment friendly; it is about good business sense and higher profits. In fact, it
is a business value driver and not a cost centre [1]. In addition, the regulatory
requirements and consumer pressures are driving GSCM. Hence, the scope of GSCM
ranges from reactive monitoring of the general environment management programmes
to more proactive practices implemented through various Re-s (Reduce, Re-use,
Rework, Refurbish, Reclaim, Recycle, Remanufacture, Reverse logistics, etc.).
Sufficient literature exists about various aspects and facets of GSCM. Comprehensive
reviews on green design [2], repairable inventory [3], [4], production planning and
control for remanufacturing [3], [5]; [6]; [7] issues in green manufacturing and product
recovery [8]; [9], reverse logistics (RL) [10]; [11] and logistics network design [12],
[13], [14] have been published. In addition, Bloemhof-Ruwaard et al. [15] deal with
interactions between operational research and environmental management, and Roy and
Whelan [16] discuss recycling through value-chain collaboration. Much of the work is
empirical and does not focus adequately on modelling and network design related issues
and practices.

2. Green supply chain management

Green supply-chain management has its roots in both environment management and
supply chain management literature. Adding the ‘green’ component to supply-chain
management involves addressing the influence and relationships between supply-chain
management and the natural environment. Similar to the concept of supply-chain
management, the boundary of GSCM is dependent on the goal of the investigator. The
definition and scope of GSCM in the literature has ranged from green purchasing to
integrated green supply chains flowing from supplier to manufacturer to customer, and
even RL [17]. For the purpose of this paper, GSCM is defined as ‘integrating
environmental thinking into supply-chain management, including product design,
material sourcing and selection, manufacturing processes, delivery of the final product
to the consumers as well as end-of-life management of the product after its useful life’.
We specifically focus on RL and mathematical modelling aspects in order to facilitate
further study and research. Green design has been used extensively in the literature to
denote designing products with certain environmental considerations. It is the
systematic consideration of design issues associated with environmental safety and
health over the full product life cycle during new production and process development
[18]. Its scope encompasses many disciplines, including environmental risk
management, product safety, occupational health and safety, pollution prevention,
resource conservation and waste management. Green operations relate to all aspects
related to product manufacture/remanufacture, usage, handling, logistics and waste
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management once the design has been finalized. Green manufacturing aims to reduce
the ecological burden by using appropriate material and technologies, while
remanufacturing refers to an industrial process in which worn-out products are restored
to like-new condition [19]. Rogers and Tibben-Lembke [20] define RL as ‘the process
of planning, implementing, and controlling the efficient, cost-effective flow of raw
materials, in-process inventory, finished goods and related information from the point of
consumption to the point of origin for the purpose of recapturing value or proper
disposal’, while Maruglio [21] defines waste minimization as ‘the reduction ... of
hazardous waste which is generated (during production and operations) or subsequently
treated, stored or disposed ...” (Figure 1.).
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Figure 1. Classification based on problem context in supply chain design [25]

3. Tools of change management for the greening of supply chains

In the product lifecycle concept the cycle starts at the designing of the product.
According to Srivastara [22], green design emphasizes both environmentally conscious
design and life cycle assessment/analysis. In designing a product, the designing team
can change the raw materials or substances used during the manufacturing to be less
toxic, more environmental friendly. Change management is the process during which
the changes of a system (SC to GSC) are implemented in a controlled manner by
following a pre-defined framework/model with, to some extent, reasonable
modifications. The Change Management process in Systems Engineering is the process
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of requesting, determining attainability, planning, implementing and evaluation of
changes to a system. It has two main goals: supporting the processing of changes —
which is mainly discussed here — and enabling traceability of changes, which should be
possible through proper execution of the process described here [23].
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Figure 2. Process-data model for the process of change management [26]

396



Acta Technica Jaurinensis Series Logistica Vol. 2, No.3, 2009

Structural transformation has four characteristics: scale (the change affects all or most
of the organization), magnitude (it involves significant alterations of the status quo),
duration (it lasts for months, if not years), and strategic importance. Those who lead the
transformation often say they are concerned about how the work force will react, how
they can get their team to work together, and how they will be able to lead their people.
They also worry about retaining their company’s unique values and sense of identity
and about creating a culture of commitment and performance. Leadership teams that fail
to plan for the human side of change often find themselves wondering why their best-
laid plans have gone awry. No single methodology fits every company, but there is a set
of practices, tools, and techniques that can be adapted to a variety of situations. What
follows is a “Top 10” list of guiding principles for change management adopted to
GSCM. Using these as a systematic, comprehensive framework, executives can
understand what to expect, how to manage their own personal change, and how to
engage the entire organization in the process.

3.1. Address the “human side” systematically.

Any significant transformation creates “people issues.” New leaders will be asked to
step up, jobs will be changed, new skills and capabilities must be developed, and
employees will be uncertain and resistant. Dealing with these issues on a reactive, case-
by-case basis puts speed, morale, and results at risk. A formal approach for managing
change — beginning with the leadership team and then engaging key stakeholders and
leaders — should be developed early, and adapted often as change moves through the
organization. This demands as much data collection and analysis, planning, and
implementation discipline as does a redesign of strategy, systems, or processes. The
change-management approach should be fully integrated into program design and
decision making, both informing and enabling strategic direction. It should be based on
a realistic assessment of the organization’s history, readiness, and capacity to change.

3.2. Start at the top.

Because change is inherently unsettling for people at all levels of an organization, when
it is on the horizon, all eyes will turn to the leadership team for strength, support, and
direction. The leaders themselves must embrace the new approaches first, both to
challenge and to motivate the rest of the institution. They must speak with one voice and
model the desired behaviors. The executive team also needs to understand that, although
its public face may be one of unity, it, too, is composed of individuals who are going
through stressful times and need to be supported. Executive teams that work well
together are best positioned for success. They are aligned and committed to the direction
of change, understand the culture and behaviors the changes intend to introduce, and
can model those changes themselves. At one large transportation company, the senior
team rolled out an initiative to improve the efficiency and performance of its corporate
and field staff before addressing change issues at the officer level. The initiative realized
initial cost savings but stalled as employees began to question the leadership team’s
vision and commitment. Only after the leadership team went through the process of
aligning and committing to the change initiative was the work force able to deliver
downstream results.

397



Acta Technica Jaurinensis Series Logistica Vol. 2, No.3, 2009
3.3. Involve every layer.

As transformation programs progress from defining strategy and setting targets to
design and implementation, they affect different levels of the organization. Change
efforts must include plans for identifying leaders throughout the company and pushing
responsibility for design and implementation down, so that change “cascades” through
the organization. At each layer of the organization, the leaders who are identified and
trained must be aligned to the company’s vision, equipped to execute their specific
mission, and motivated to make change happen. A major multiline insurer with
consistently flat earnings decided to change performance and behavior in preparation
for going public. The company followed this “cascading leadership” methodology,
training and supporting teams at each stage. First, 10 officers set the strategy, vision,
and targets. Next, more than 60 senior executives and managers designed the core of the
change initiative. Then 500 leaders from the field drove implementation. The structure
remained in place throughout the change program, which doubled the company’s
earnings far ahead of schedule. This approach is also a superb way for a company to
identify its next generation of leadership.

3.4. Make the formal case.

Individuals are inherently rational and will question to what extent change is needed,
whether the company is headed in the right direction, and whether they want to commit
personally to making change happen. They will look to the leadership for answers. The
articulation of a formal case for change and the creation of a written vision statement
are invaluable opportunities to create or compel leadership-team alignment. Three steps
should be followed in developing the case: First, confront reality and articulate a
convincing need for change. Second, demonstrate faith that the company has a viable
future and the leadership to get there. Finally, provide a road map to guide behavior and
decision making. Leaders must then customize this message for various internal
audiences, describing the pending change in terms that matter to the individuals. A
consumer packaged-goods company experiencing years of steadily declining earnings
determined that it needed to significantly restructure its operations — instituting, among
other things, a 30 percent work force reduction — to remain competitive. In a series of
offsite meetings, the executive team built a brutally honest business case that
downsizing was the only way to keep the business viable, and drew on the company’s
proud heritage to craft a compelling vision to lead the company forward. By confronting
reality and helping employees understand the necessity for change, leaders were able to
motivate the organization to follow the new direction in the midst of the largest
downsizing in the company’s history. Instead of being shell-shocked and demoralized,
those who stayed felt a renewed resolve to help the enterprise advance.

3.5. Create ownership.

Leaders of large change programs must overperform during the transformation and be
the zealots who create a critical mass among the work force in favor of change. This
requires more than mere buy-in or passive agreement that the direction of change is
acceptable. 1t demands ownership by leaders willing to accept responsibility for making
change happen in all of the areas they influence or control. Ownership is often best
created by involving people in identifying problems and crafting solutions. It is
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reinforced by incentives and rewards. These can be tangible (for example, financial
compensation) or psychological (for example, camaraderie and a sense of shared
destiny). At a large health-care organization that was moving to a shared-services model
for administrative support, the first department to create detailed designs for the new
organization was human resources. Its personnel worked with advisors in cross-
functional teams for more than six months. But as the designs were being finalized, top
departmental executives began to resist the move to implementation. While agreeing
that the work was top-notch, the executives realized they hadn’t invested enough
individual time in the design process to feel the ownership required to begin
implementation. On the basis of their feedback, the process was modified to include a
“deep dive.” The departmental executives worked with the design teams to learn more,
and get further exposure to changes that would occur. This was the turning point; the
transition then happened quickly. It also created a forum for top executives to work as a
team, creating a sense of alignment and unity that the group hadn’t felt before.

3.6. Communicate the message.

Too often, change leaders make the mistake of believing that others understand the
issues, feel the need to change, and see the new direction as clearly as they do. The best
change programs reinforce core messages through regular, timely advice that is both
inspirational and practicable. Communications flow in from the bottom and out from the
top, and are targeted to provide employees the right information at the right time and to
solicit their input and feedback. Often this will require overcommunication through
multiple, redundant channels.

3.7. Assess the cultural landscape.

Successful change programs pick up speed and intensity as they cascade down, making
it critically important that leaders understand and account for culture and behaviors at
each level of the organization. Companies often make the mistake of assessing culture
either too late or not at all. Thorough cultural diagnostics can assess organizational
readiness to change, bring major problems to the surface, identify conflicts, and define
factors that can recognize and influence sources of leadership and resistance. These
diagnostics identify the core values, beliefs, behaviors, and perceptions that must be
taken into account for successful change to occur. They serve as the common baseline
for designing essential change elements, such as the new corporate vision, and building
the infrastructure and programs needed to drive change.

3.8. Address culture explicitly.

Once the culture is understood, it should be addressed as thoroughly as any other area in
a change program. Leaders should be explicit about the culture and underlying
behaviors that will best support the new way of doing business, and find opportunities
to model and reward those behaviors. This requires developing a baseline, defining an
explicit end-state or desired culture, and devising detailed plans to make the transition.
Company culture is an amalgam of shared history, explicit values and beliefs, and
common attitudes and behaviors. Change programs can involve creating a culture (in
new companies or those built through multiple acquisitions), combining cultures (in
mergers or acquisitions of large companies), or reinforcing cultures (in, say, long-
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established consumer goods or manufacturing companies). Understanding that all
companies have a cultural center — the focus of thought, activity, influence, or personal
identification — is often an effective way to jump-start culture change. A consumer
goods company with a suite of premium brands determined that business realities
demanded a greater focus on profitability and bottom-line accountability. In addition to
redesigning metrics and incentives, it developed a plan to systematically change the
company’s culture, beginning with marketing, the company’s historical center. It
brought the marketing staff into the process early to create enthusiasts for the new
philosophy who adapted marketing campaigns, spending plans, and incentive programs
to be more accountable. Seeing these culture leaders grab onto the new program, the rest
of the company quickly fell in line.

3.9. Prepare for the unexpected.

No change program goes completely according to plan. People react in unexpected
ways; areas of anticipated resistance fall away; and the external environment shifts.
Effectively managing change requires continual reassessment of its impact and the
organization’s willingness and ability to adopt the next wave of transformation. Fed by
real data from the field and supported by information and solid decision-making
processes, change leaders can then make the adjustments necessary to maintain
momentum and drive results.

3.10. Speak to the individual.

Change is both an institutional journey and a very personal one. People spend many
hours each week at work; many think of their colleagues as a second family. Individuals
(or teams of individuals) need to know how their work will change, what is expected of
them during and after the change program, how they will be measured, and what
success or failure will mean for them and those around them. Team leaders should be as
honest and explicit as possible. People will react to what they see and hear around them,
and need to be involved in the change process. Highly visible rewards, such as
promotion, recognition, and bonuses, should be provided as dramatic reinforcement for
embracing change. Sanction or removal of people standing in the way of change will
reinforce the institution’s commitment. Most leaders contemplating change know that
people matter. It is all too tempting, however, to dwell on the plans and processes,
which don’t talk back and do not respond emotionally, rather than face up to the more
difficult and more critical human issues. But mastering the “soft” side of change
management need not be a mystery [24].

References

[1] Wilkerson, T.: Can One Green Deliver Another? Harvard Business School Publishing
Corporation (2005)

[2] Zhang, H.C., Kuo, T.C., Lu, H. and Huang, S.H.: Environmentally conscious design and
manufacturing: a state-of-the-art survey, Journal of Manufacturing Systems, 16 (1997) pp.
352-371

[3] Guide, V.D.R., Srivastava, R.: Repairable inventory theory: models and applications,
European Journal of Operational Research, 102 (1997) pp. 1-20

400



Acta Technica Jaurinensis Series Logistica Vol. 2, No.3, 2009

(4]

(5]

(6]
(7]

(8]

(9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]
[20]

[21]
[22]
[23]
[23]

[24]

Guide, V.D.R., Jayaraman, V., Srivastava, R.: Production planning and control for
remanufacturing: a state-of-the-art survey, Robotics and Computer-Integrated
Manufacturing, 15 (1999) pp. 221-230

Bras, B. and Mcintosh, M.W. (1999). Product, process, and organizational design for
remanufacture — an overview of research. Robotics and Computer-Integrated
Manufacturing, 15, 167-178

Guide, V.D.R.: Production planning and control for remanufacturing: industry practice and
research needs, Journal of Operations Management, 18 (2000) pp. 467-483.

Guide, V.D.R., Srivastava, R.: Buffering from material recovery uncertainty in a
recoverable manufacturing environment, Journal of the Operational Research Society, 48
(1997) pp. 519-529

Guide, V.D.R., Spencer, M.S., Srivastava, R.: Are production systems ready for the green
revolution? Production and Inventory Management Journal, Fourth Quarter (1996) pp. 70-
78

Gungor, A., Gupta, S.M.: Issues in environmentally conscious manufacturing and product
recovery: a survey. Computers &Industrial Engineering, 36 (1999) pp. 811-853

Carter, C.R., Ellram, L.M.: Reverse logistics: a review of the literature and framework for
future investigation, Journal of Business Logistics, 19 (1998) pp. 85-102

Fleischmann, M., Van Wassenhove, L.N., van Nunen, J.A.E.E., van der Laan, E.A., Dekker,
R., Bloemhof-Ruwaard, J.M.: Quantitative models for reverse logistics: a review, European
Journal of Operational Research, 103 (1997) pp. 1-17

Fleischmann, M., Krikke, H.R., Dekker, R., Flapper, S.D.P.: A characterization of logistics
networks for product recovery, Omega, 28 (2000) pp. 653-666

Fleischmann, M., Beullens, P., Bloemhof-Ruwaard, J.M., Van Wassenhove, L.N.: The
impact of product recovery on logistics network design, Production & Operations
Management, 10 (2001) pp. 156-173

Jayaraman, V., Patterson, R.A., Rolland, E.: The design of reverse distribution networks:
models and solution procedures, European Journal of Operational Research, 150 (2003) pp.
128-149

Bloemhof-Ruwaard, J.M., van Wassenhove, L.N., Hordijk, L., Beek, P.V.: Interactions
between operations research and environmental management, European Journal of
Operational Research, 85 (1995) pp. 229-243

Roy, R., Whelan, R.C.: Successful recycling through value-chain collaboration, Long
Range Planning, 25 (1992) pp. 62-71

Zhu, Q., Sarkis, J.: Relationships between operational practices and performance among
early adopters of green supply chain management practices in Chinese manufacturing
enterprises, Journal of Operations Management, 22 (2004) pp. 265-289

Fiksel, J.: Design for Environment: Creating Eco-Efficient Products and Processes, New
York: McGraw-Hill (1996)

Lund, R.T.: Remanufacturing, Technology Review, 87 (1984) pp. 18-23

Rogers, D., Tibben-Lembke, R.S.: Going Backwards: Reverse Logistics Trendsand
Practices, Pittsburgh: RLEC Press (1999)

Maruglio, B.W.: Environmental Management Systems, New York: ASQC Quality Press
(1991)

Srivastara, S. K.: Green Supply-Chain Management: A State-of-The-Art Literature Review,
International Journal of Management Reviews, 9 (1) (2007) pp. 53-80

Crnkovic, Asklund, Persson Dahlqgvist,: ”Implementing and Integrating Product Data
Management and Software Configuration Management™ (2003) p. 312

McAuley, J. W.: Global Sustainability and Key Needs in Future Automotive Design,
Environmental Science and Technology, 37 (23) (2003) pp. 5414-5416

Jones, J., DeAnne, Aguirre, Calderone, M,: 10 Principles of Change Management,
strategy-+business magazine (2004)

401



Acta Technica Jaurinensis Series Logistica Vol. 2, No.3, 2009

[25] Samir, K., Srivastava: Green supply-chain management: A state-ofthe-art literature review,
International Journal of Management Reviews (2007)

[26] Batenburg, R.S., Segers, J., Plomp, M.G.A., Bouwman, H.: Innovatiepositie
ketendigitalisering Nederlandse detailhandel, Utrecht: Dialogic (2007)

[27] Dennis, A., Wixom, B.H., Tegarden, D.: System Analysis & Design: An Object Approach
with UML, Hoboken, New York: John Wiley & Sons, Inc. (2002)

402



