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ABSTRACT

Energy and environmental concerns are intricately linked to the supply chains of various goods. In-
creased public awareness of such issues is reflected in the contemporary business environment as well
as government legislation. Companies must not only comply with environmental regulations, but also
contend with the need for increasingly green corporate practices in order to stay competitive in global
markets. Thus, it is necessary to apply systematic techniques to quantify the environmental impacts of
supply chains, and to identify opportunities for making improvements. This chapter discusses life cycle
assessment principles and its application in the design and planning of industrial supply chains. A specific
case study on the production of biofuels from agricultural crops is used to illustrate the key concepts.
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BACKGROUND

Thepast few decades have seen increased concern
for environmental issues by companies, govern-
ments, and the general public. This trend was
first apparent in regulatory limits on industrial
pollutant discharges, which in turn led to the
development of end-of-pipe treatment technolo-
gies. These techniques focus on the treatment
and safe disposal of residues, and are still in use
today when regulatory compliance needs to be
ensured. However, such activities do not generate
any savings or revenues, and are thus understand-
ably viewed by companies as cost centers. In
recent years, there has been considerable interest
in pollution prevention (P2) or cleaner production
(CP), in addition to pollution control. P2 or CP
entails the use of strategies which attempt to give
inherently clean solutions in order to minimize
the need to treat wastes and residues. There is
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often the associated benefit of reducing the con-
sumption of raw materials and utilities, which
potentially generates cost savings in addition to
environmental benefits. Examples of strategies
used to achieve P2 or CP include:

. Use of environment-friendly materials;

. Product or process modifications to improve
efficiency and reduce attendant environmen-
tal releases;

. Optimal operation of processes to minimize
consumption of energy or raw materials and
generation of waste; and

. Implementing exchange of waste streams
between process or plants to achieve indus-
trial symbiosis.

Any P2 or CP strategies to be implemented
must be evaluated using systematic procedures
to assess the potential environmental benefits

Figure 1. A generic life cycle system (Adapted from SETAC, 1991)

Life-Cvcle Inventory

Raw Materials Acquisition

1

Outputs

Processing/Manufacturing

v

Eneray —P

Water Effluents

Transportation/Distribution

—  Air Emissions

.

Solid Wastes

Use/Reuse/Maintenance

Other Releases

Raw —P

Materials

v

Products

NN

Recycle

v

Waste Management

TTTJTT

System Boundary




13 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/life-cycle-design-planning-assessment/31316

Related Content

Decision Analysis in Financial Marketing Using Multi-Criteria Decision-Making Methods
Prabadevi Boopathyand N. Deepa (2021). Sustainability Reporting, Ethics, and Strategic Management
Strategies for Modern Organizations (pp. 115-129).
www.irma-international.org/chapter/decision-analysis-in-financial-marketing-using-multi-criteria-decision-making-
methods/259218

Robotic Arm: Automated Real-Time Object Detection
Ashima Narang, Shalini Bhaskar Bajajand Vivek Jaglan (2022). International Journal of Social Ecology and
Sustainable Development (pp. 1-13).

www.irma-international.org/article/robotic-arm/295967

An Analysis of the Health Economic Impacts of COVID-19 and Government Financial Packages
in Its Management

Nima Norouziand Sajedeh Rabipour (2022). Handbook of Research on Building Inclusive Global
Knowledge Societies for Sustainable Development (pp. 97-110).
www.irma-international.org/chapter/an-analysis-of-the-health-economic-impacts-of-covid-19-and-government-financial-

packages-in-its-management/305187

Municipal Solid Waste Generation, Composition, and Resident Awareness of Recycling in Oman
Tariqg Umar (2022). International Journal of Social Ecology and Sustainable Development (pp. 1-22).
www.irma-international.org/article/municipal-solid-waste-generation-composition-and-resident-awareness-of-recycling-in-
oman/290317

Agriculture Biomaterial Industry in Romania: Economic and Poverty Alleviation Implications
Irina Bancescu (2021). International Journal of Sustainable Economies Management (pp. 32-44).
www.irma-international.org/article/agriculture-biomaterial-industry-in-romania/277204



http://www.igi-global.com/chapter/life-cycle-design-planning-assessment/31316
http://www.irma-international.org/chapter/decision-analysis-in-financial-marketing-using-multi-criteria-decision-making-methods/259218
http://www.irma-international.org/chapter/decision-analysis-in-financial-marketing-using-multi-criteria-decision-making-methods/259218
http://www.irma-international.org/article/robotic-arm/295967
http://www.irma-international.org/chapter/an-analysis-of-the-health-economic-impacts-of-covid-19-and-government-financial-packages-in-its-management/305187
http://www.irma-international.org/chapter/an-analysis-of-the-health-economic-impacts-of-covid-19-and-government-financial-packages-in-its-management/305187
http://www.irma-international.org/article/municipal-solid-waste-generation-composition-and-resident-awareness-of-recycling-in-oman/290317
http://www.irma-international.org/article/municipal-solid-waste-generation-composition-and-resident-awareness-of-recycling-in-oman/290317
http://www.irma-international.org/article/agriculture-biomaterial-industry-in-romania/277204

