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#EE7 Dr. Surendra M. Gupta, Professor of Mechanical and Industrial Engineering, Northeastern
University, USA
X A bV : [Sustainability and Reverse Supply Chains: A Review]
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Recent discussions about sustainability have their roots in the need of humans to maintain the current and future
economic profitability, environmental protection and quality of living standards. Preservation of resources and reduction
and elimination of waste, which are part of the mission of reverse supply chains, play an important role in sustainability.
Reverse supply chains consist of a series of activities required to collect used products from consumers and reprocess
them to either recover their leftover market values or dispose of them. It has become common for companies involved in
a traditional (forward) supply chain (series of activities required to produce new products from virgin materials and
distribute them to consumers) to also carry out collection and reprocessing of used products (reverse supply chain). Strict
environmental regulations and diminishing raw material resources have intensified the importance of reverse supply
chains at an increasing rate. In addition to being environment friendly, effective management of reverse supply chain
operations leads to higher profitability by reducing transportation, inventory and warehousing costs. Moreover, reverse
supply chain operations have a strong impact on the operations of forward supply chain such as the occupancy of the
storage spaces and transportation capacity. The introduction of reverse supply chains has created many challenges in the
areas of network design, transportation, selection of used products, selection and evaluation of suppliers, performance
measurement, marketing related issues, end-of-life (EOL) alternative selection, remanufacturing, disassembly and
product acquisition management to name a few. This seminar will present the evolution of reverse supply chains together

with an overview of a variety of topics within reverse supply chains and avenues for future research.
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First, the concept of system and system dynamics model will be introduced. Secondly, the application of
system dynamics model in the research field of environment studies will be explained through some detailed
examples. Here we choose China as target, and consider the regional economic disparity and policy influence.
Through the survey of urbanization and population migration, we analyze the pattern of urbanization and
migration. Moreover the driving forces of inter-provincial and rural-urban migration have been investigated
based on temporal data and provincial level population survey. By using a system dynamics model we
evaluate the future economic growth, migration, urbanization and the corresponding land use change, climate
change, and quality of life of residents quantitatively. In today’s seminar we only pick up two case studies of
system dynamics model application. They are land use change and urban growth projection, and air pollutant
and CO2 emissions from private car in China.
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The need for integrated sustainability assessment has been widely discussed and is urgent due to increasingly
complex environmental system problems. These problems have impacted ecosystems and human well-being
which represent a threat to economic performance of countries and corporations. A comprehensive systems
approach is essential for effective decision making with regard to global sustainability, since industrial, social,
and ecological systems are closely interlinked. This presentation will present systems approaches to
investigate the impacts on ecological and human systems of major shifts such as climate change and the
associated industrial policy and technology responses. System models will be discussed to aid in analyzing
and gaining insights on how engineering operations for a supply chain or life cycle have affected or been
affected by the natural ecosystem, as in the case with forest-based biofuels. The methodology of Life Cycle
Sustainability Assessment (LCSA) requires that a great deal of quality data and information be secured on
critical indicators and metrics from various stakeholders. The potential of web-based and Wikipedia
technologies to provide data support for dynamic simulation and LCSA of complex systems will be explored.
Past and ongoing projects will be highlighted as well as research plans on industrial ecology, systems
engineering, life cycle assessment, environmentally sustainable energy processes, green engineering and the
guest for global sustainable development will be presented.
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Minerals and energy are two key products that support global growth and development however, in their
production, waste is largely unavoidable. The relationships between minerals, waste and energy are highly
intertwined — energy is needed for minerals production; minerals are needed for energy production (especially
clean energy technologies) and waste can be used to produce energy as well as to reduce energy usage through
industrial ecology. This talk will discuss recent research results on the potential for reducing greenhouse gas
emissions using approaches from industrial ecology on a societal scale. Three key strategies are examined:
minerals waste transformation to useful by-products (such as geopolymers), operational strategies (such as
selection of processing routes and locations) and the capacity to integrate renewable or alternative energy
technologies. Some outcomes to date include:
e Using fly ash and minerals waste to produce geopolymers instead of ordinary cement may reduce 40 —
60% of greenhouse gas emissions from concrete usage in Australia
e By changing the location of where Bauxite is processed to countries with renewable energy, global
emissions from producing Aluminium may be reduced by around 40%
e Renewable energy capacity to reduce energy-related emissions in the minerals industry is limited by

the amount of high temperature energy required and the use of coke in steel production — overall

possibly 68% could theoretically be reduced.
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