
“Advanced Industrial Ecology”.

In Section 1 of this course you will cover these topics:
Humanity And Environment
The Industrial Ecology Concept
Technological Change And Evolving Risk
The Relevance Of Biological Ecology To Technology
The Status Of Resources
Society And Culture

Topic : Humanity And Environment

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Environmental Philosophy

 Understand the Humanism

Definition/Overview:

Ecology: Ecology is the scientific study of the distribution and abundance of life and the

interactions between organisms and their natural environment.

Biophysical Environment: The biophysical environment is the symbiosis between the physical

environment and the biological life forms within the environment, and include all variables that

comprise the Earth's biosphere. The biophysical environment can be divided into two categories:

the natural environment and the built environment, with some overlap between the two.

Following the industrial revolution, the built environment has become an increasingly significant

part of the Earth's environment.
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Key Points:

1. Environmental Philosophy

The philosophy of environment is a trend of free thought located between philosophy,

epistemology, and anthropology. It combines various schools of philosophy such as humanist

ecology, philosophy of evolution, and environmental humanism. It is also meant to be a cultural

trend having an influence in society. The philosophical current indicated under the name

philosophy of evolution has been developed since the 1970s by Humanist Ecology (also called

Environmental or Evolutive Humanism) and by the neo-darwinian school. Its purpose is the

long-term evolution of the complex living being in its universal environment, analysed through

its Human cultural expression. This trend is unique to the quasi religious Evolutionist Humanism

advocated by Julian Huxley, notably during the founders congress of the IHEU (International

Humanist and Ethical Union) in 1952. Further than the basic scientific theory of evolution

(notably neo-darwinian, Evolutive Humanism, developed by Richard Dawkins and Stephen Jay

Gould), looks at the necessity for Man of a permanent adaptation of both his organism and his

thoughts to his universal environment. And from there to the relativized relation to belief and to

uncertainty, because human ideas evolve and are transformed, as are physical qualities, in a

universal process of evolution and adaptive improvement in their environment. But this does not

suppose determinism, genetic or cultural; it refers to the evaluative interactivity and reactivity,

partly random, of the living being with his surroundings. According to Marc Carl, "Man must

necessarily learn to manage the insufficient appearance and the uncertainty of information to fit

and to develop in his relational interactions with his environment, as well as physically and

culturally".

In a universal environment still as much as 90% unknown, this evolutive cogitation therefore

tries not to be locked in premature schemata and answers. It encourages humility in proposals,

and intuitive boldness in investigations. A subjacent humanist thought encourages human beings

to deliberately take his destiny in his hands, in careful correlation with his environment, knowing

that human thought is one of the most impacting manifestations of the living being, as an agent

of transformation of the environment, and consequently not only of the Earths environment. In
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terms of philosophy of evolution, the organized collective thought of humanity, and in general

his evolutive culture, appears as the key to development of our species in its universal

environment, and the key to a possibly significant interactive modification, in the long term, of

this environment. It is principally a prospective step.

This cultural trend seems to have emerged because the concept of progressive permanent

adaptation, which is no longer appreciated only by its scientific aspects, also took a metaphysical

dimension (in a sense of research of the essence of the human being), which consequently

encourages analysis of human evolution, an agent which potentially modifies our environment,

in philosophical terms. The possibilities and the risks of this evolution, non-deterministic

because of its integration into a dynamic complex living system, give the human existence and

destiny a new sense. And to be involved in such a cogitation opens a philosophical way in which

curious minds could not miss advancing sooner or later, a way which rests on a regenerated

metaphysics, encouraging us to take back in an evolutive way Aristoteles original concept of

physic and its substance, and to search with modern conceptual tools the essence and the sense of

our life.

2. Humanism

Supported by the philosophy of evolution, this international emerging concept has expressed

since the 1970s an evolutive humanism, extending the naturalist tradition of ancient Greek

philosophers. Humanist ecology encourages us to better understand and situate the place and the

destiny of humanity in its environment in permanent evolution. Human destiny is put in

perspective in a universal context where many things remain to be learned. Because it

encourages every human being in a responsibility in front of his conscience, humanist ecology

can be defined too as a will of ethical responsibility of civilized humanity, favoring its permanent

improvement and its happiness, in useful interaction with its evolutive environment, in a

beneficial way as much for a human being particularly as for mankind in general, and in

common symbiosis with their local and global bioscope in evolution.
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That serves to optimize human society in its own interactions and in its interactions with its

bioscope, notably by preserving the planetary equilibrium of the Earth. This solidarity of all of

mankind is necessary to preserve its environment and its best development in this environment

inspired a particular political expression of humanist ecology, taken up notably by Statemen such

as Jacques Chirac (France) or Mohammed VI (Morocco) in the main meetings of the United

Nations. Humanist ecology naturally favours the permanent adaptation and the best possible

development of humanity, and of the human being, in an uncertain universal environment in

permanent evolution, with a mind open enough to consider all the possibilities. In humanist

ecological comprehension, it is vain to want to freeze arbitrary cultural schemata and choose the

apparent equilibrium and the supposed future of one moment of evolution. A permanent

evolutive adaptation is necessary, as much biologically as mentally.

That requires relativity and a caution in the analysis. According to this concept, for the human

mind, any representation belongs to the domain of belief, considering the uncertainty of the

relation of Man to the universe, and the natural imperfection of his senses to represent his

environment and his interactions with this environment; the reality perceived by Man being only

one representation of reality, particular in mankind. Humanist ecology admits this relativized

relation with belief but refutes any final and locking form, knowing that no truth can be final for

the human mind without upsetting its natural evolutive necessity. This school of thought accepts

belief in the present, for want of anything better, but dictates that you must take care to verify

and update beliefs.

Topic : The Industrial Ecology Concept

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Industrial Ecology

 Understand the History
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 Learn about the Principles

Definition/Overview:

Concept: A concept (abstract term: "conception") is a cognitive unit of meaning an abstract idea

or a mental symbol sometimes defined as a "unit of knowledge," built from other units which act

as a concept's characteristics. A concept is typically associated with a corresponding

representation in a language or symbology such as a word.

Infrastructure: Infrastructure can be defined as the basic physical and organizational structures

needed for the operation of a society or enterprise.

Key Points:

1. Industrial Ecology

Industrial Ecology (IE) is an interdisciplinary field that focuses on the sustainable combination

of environment, economy and technology. The central idea is the analogy between natural and

socio-technical systems. The word 'industrial' does not only refer to industrial complexes but

more generally to how humans use natural resources in the production of goods and services.

Ecology refers to the concept that our industrial systems should incorporate principles exhibited

within natural ecosystems. Industrial ecology is the shifting of industrial process from linear

(open loop) systems, in which resource and capital investments move through the system to

become waste, to a closed loop system where wastes become inputs for new processes.

Much of the research focuses on the following areas:

 Material and energy flow studies ("industrial metabolism")

 Dematerialization and decarbonization

 Technological change and the environment

 Life-cycle planning, design and assessment

 Design for the environment ("eco-design")

 Extended producer responsibility ("product stewardship")

 Eco-industrial parks ("industrial symbiosis")
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 Product-oriented environmental policy

 Eco-efficiency

Industrial ecology proposes not to see industrial systems (for example a factory, an ecoregion, or

national or global economy) as being separate from the biosphere, but to consider it as a

particular case of an ecosystem - but based on infrastructural capital rather than on natural

capital. It is the idea that as natural systems do not have waste in them, we should model our

systems after natural ones if we want them to be sustainable.

Along with more general energy conservation and material conservation goals, and redefining

commodity markets and product stewardship relations strictly as a service economy, industrial

ecology is one of the four objectives of Natural Capitalism. This strategy discourages forms of

amoral purchasing arising from ignorance of what goes on at a distance and implies a political

economy that values natural capital highly and relies on more instructional capital to design and

maintain each unique industrial ecology.

2. History

Industrial ecology was popularized in 1989 in a Scientific American article by Robert Frosch and

Nicholas E. Gallopoulos. Frosch and Gallopoulos' vision was "why would not our industrial

system behave like an ecosystem, where the wastes of a species may be resource to another

species? Why would not the outputs of an industry be the inputs of another, thus reducing use of

raw materials, pollution, and saving on waste treatment?" A notable example resides in a Danish

industrial park in the city of Kalundborg. Here several linkages of byproducts and waste heat can

be found between numerous entities such as a large power plant, an oil refinery, a

pharmaceutical plant, a plasterboard factory, an enzyme manufacturer, a waste company and the

city itself.

The scientific field Industrial Ecology has grown fast in recent years. The Journal of Industrial

Ecology, the International Society for Industrial Ecology, and the journal Progress in Industrial

Ecology give Industrial Ecology a strong and dynamic position in the international scientific

community. Industrial Ecology principles are also emerging in various policy realms such as the

concept of the Circular Economy that is being promoted in China. Although the definition of the

Circular Economy has yet to be formalized, generally the focus is on strategies such as creating a
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circular flow of materials, and cascading energy flows. An example of this would be using waste

heat from one process to run another process that requires a lower temperature. This maximizes

the efficiency of energy use. The hope is that strategy such as this will create a more efficient

economy with fewer pollutants and other unwanted by products.

3. Principles

One of the central principles of Industrial Ecology is the view that societal and technological

systems are bounded within the biosphere, and do not exist outside of it. Ecology is used as a

metaphor due to the observation that natural systems reuse materials and have a largely closed

loop cycling of nutrients. Industrial Ecology approaches problems with the hypothesis that by

using similar principles as natural systems, industrial systems can be improved to reduce their

impact on the natural environment as well. The table shows the general metaphor. The

Kalundborg industrial park is located in Denmark. This industrial park is special because

companies reuse each others' waste (which then becomes by-products). For example, the Energy

E2 Asns Power Station produces gypsum as a by product of the electricity generation process;

this gypsum becomes a resource for the BPB Gyproc A/S which produces plasterboards. This is

one example of a system inspired by the biosphere-technosphere metaphor: in ecosystems, the

waste from one organism is used as inputs to other organisms; in industrial systems, waste from

a company is used as a resource by others.

IE examines societal issues and their relationship with both technical systems and the

environment. Through this holistic view, IE recognizes that solving problems must involve

understanding the connections that exist between these systems, various aspects cannot be

viewed in isolation. Often changes in one part of the overall system can propagate and cause

changes in another part. Thus, you can only understand a problem if you look at its parts in

relation to the whole. Based on this framework, IE looks at environmental issues with a systems

thinking approach. Take a city for instance. A city can be divided into commercial areas,

residential areas, offices, services, infrastructures, etc. These are all sub-systems of the 'big city

system. Problems can emerge in one sub-system, but the solution has to be global. Lets say the
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price of housing is rising dramatically because there is too high a demand for housing. One

solution would be to build new houses, but this will lead to more people living in the city,

leading to the need of more infrastructures like roads, schools, more supermarkets, etc. This

system is a simplified interpretation of reality whose behaviors can be predicted. In many cases,

the systems IE deals with are complex systems. Complexity makes it difficult to understand the

behavior of the system and may lead to rebound effects. Due to unforeseen behavioral change of

users or consumers, a measure taken to improve environmental performance does not lead to any

improvement or may even worsen the situation. For instance, in big cities, traffic can become

problematic. Let's imagine the government wants to reduce air pollution and makes a policy

stating that only cars with an even license plate number can drive on Tuesdays and Thursdays.

Odd license plate numbers can drive on Wednesdays and Fridays. Finally, the other days, both

cars are allowed on the roads. The first effect could be that people buy a second car, with a

specific demand for license plate numbers, so they can drive every day. The rebound effect is

that, the days when all cars are allowed to drive, some inhabitants now use both cars (whereas

they only had one car to use before the policy). The policy did obviously not lead to

environmental improvement but even made air pollution worse.

Moreover, life cycle thinking is also a very important principle in industrial ecology. It implies

that all environmental impacts caused by a product, system, or project during its life cycle are

taken into account. In this context life cycle includes

 Raw material extraction

 Material processing

 Manufacture

 Use

 Maintenance

 Disposal

The transport necessary between these stages is also taken into account as well as, if relevant,

extra stages such as reuse, remanufacture, and recycle. Adopting a life cycle approach is

essential to avoid shifting environmental impacts from one life cycle stage to another. This is

commonly referred to as problem shifting. For instance, during the re-design of a product, one

can choose to reduce its weight, thereby decreasing use of resources. However, it is possible that
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the lighter materials used in the new product will be more difficult to dispose of. The

environmental impacts of the product gained during the extraction phase are shifted to the

disposal phase. Overall environmental improvements are thus null.

A final and important principle of IE is its integrated approach or multidisciplinarity. IE takes

into account three different disciplines: social sciences (including economics), technical sciences

and environmental sciences. The challenge is to merge them into a single approach.

Topic : Technological Change And Evolving Risk

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Technological change

 Understand the Communication Channels

 Learn about the Risk

Definition/Overview:

Compatibilty: Compatibilty is the degree to which an innovation appears consistent with

existing values, past experiences, habits and needs to the potential adopter; a low level of

compatibility will slow acceptance.

Complexity: Complexity is the degree to which an innovation appears difficult to understand

and use; the more complex an innovation, the slower its acceptance.

Trialability: Trialability is the perceived degree to which an innovation may be tried on a

limited basis, and is positively related to acceptance. Trialability can accelerate acceptance

because small-scale testing reduces risk.
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Observability: Observability is the perceived degree to which results of innovating are visible to

others and is positively related to acceptance.

Key Points:

1. Technological change

Technological change is a term that is distinguished from technological development, yet can

refer to several different yet compatible concepts. Underpinning the idea of technological change

as a social process is general agreement on the importance of social context and communication.

According to this model, technological change is seen as a social process involving adopters and

others who are profoundly affected by cultural setting, political institutions and marketing

strategies. Emphasis has been on four key elements of the technological change process: (1) an

innovative technology (2) communicated through certain channels (3) to members of a social

system (4) who adopt it over a period of time. These elements are derived from Everett M.

Rogers Diffusion of innovations theory. There are five main attributes of innovative technologies

which influence acceptance. These are relative advantage, compatibility, complexity, trialability,

and observability. Relative advantage may be economic or non-economic, and is the degree to

which an innovation is seen as superior to prior innovations fulfilling the same needs. It is

positively related to acceptance (i.e., the higher the relative advantage, the higher the adoption

level, and vice versa).

Compatibilty is the degree to which an innovation appears consistent with existing values, past

experiences, habits and needs to the potential adopter; a low level of compatibility will slow

acceptance. Complexity is the degree to which an innovation appears difficult to understand and

use; the more complex an innovation, the slower its acceptance. Trialability is the perceived

degree to which an innovation may be tried on a limited basis, and is positively related to

acceptance. Trialability can accelerate acceptance because small-scale testing reduces risk.

Observability is the perceived degree to which results of innovating are visible to others and is

positively related to acceptance.
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2. Communication Channels

Communication channels are the means by which a source conveys a message to a receiver.

Information may be exchanged through two fundamentally different, yet complementary,

channels of communication. Awareness is more often obtained through the mass media, while

uncertainty reduction that leads to acceptance mostly results from face-to-face communication.

The term mythologized of technology refers to how technology start and elites who invented the

new technology. By focusing on its process, it is proved MacKenzie and Wajcmans argument of

social determination of technology, which means it is social that realizing technology change,

and sustained it. There are four factors motivate technology innovation, which involve

intellectual agenda, economic, politics, and existing infrastructure. It is elites who have

intellectual agenda make technology change possible. However, it can not split their knowledge.

Knowledge is not neutral, as it is Socially bound knowledge.

The elites can create new technology as they are able to access knowledge physically and they

can afford it. Both procedures underpin knowledge privilege within social context. Moreover, to

prevail the new technology in social, it acquires the avant-guards who obtain knowledge as well,

which makes them able to manipulate new technology. As knowledge which plays a role of force

in technology is only granted to a limit population in technology experiment period, it proves

technology is not neutral. Corporation Corporations which are driven by economic value benefit

technology and are benefited as well. In order to continue elites experimentation, financial

support is necessary, and in most case it is from corporation funding. On the other hand,

corporation would like to invest the invention as the potential huge commercial benefits from it.

In this case, it implies that social determines technology as technology advance can not separate

from economic support and it brings economic value as well.

Government to supply a steady environment for technology advance, the bureaucracy plays an

essential role. It exerts its power and publishes laws to guarantee that investment can process

properly, such as copyright. Without the safe social circumstance, the elites methodology will be
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stolen by the others, which prevents the invention processing properly in such chaos.

Globalization as macro-social context Globalization trend is realized by technology advanced

and motivates it as well. In another word, the global social change is increasingly both a cause

and effect of technological enhance. Merchants appeal high technology, such as electronic

business to run over-sea business, it not only benefits them enlarging their markets, but also

make them finish business trading quicker. On the other hand, utilizing high technology realizes

global social change, and makes communication access more conveniently. There is another way

of how existing infrastructure implements technology advance. Public policy can stimulate

technology development. For instance, feminists invented satellite to provoke masculinity

domination social pattern, and by which they established their roles as early communication

adopters. Before feminism movement, women are looked down on, so they provoke unequal

social pattern by their contribution.

Example: There is an example to elaborate how these four factors work in technology advance

process- Edisons bulb invention. Edisons electrical power and lighting system can be achieved

because of his inspiration. Via intellectual agenda, he published mythology, which aims to be

funded by corporate without whom the research laboratories can not keep on. The corporation

bought his idea for its potential bringing commercial benefit. As his invention of bulb liberates

human movement (people can work not only in daytime, but also in evening), it inevitably

prevails in overseas, and rise global social change.

3. Risk

Change is always related to risk. Risk is a concept that denotes the precise probability of specific

eventualities. Technically, the notion of risk is independent from the notion of value and, as

such, eventualities may have both beneficial and adverse consequences. However, in general

usage the convention is to focus only on potential negative impact to some characteristic of value

that may arise from a future event. There are many definitions of risk that vary by specific

application and situational context. One is that risk is an issue, which can be avoided or mitigated

(wherein an issue is a potential problem that has to be fixed now.) Risk is described both
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qualitatively and quantitatively. In some texts risk is described as a situation which would lead to

negative consequences. Qualitatively, risk is proportional to both the expected losses which may

be caused by an event and to the probability of this event. Greater loss and greater event

likelihood result in a greater overall risk.

Topic : The Relevance Of Biological Ecology To Technology

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Overview of Biological Ecology

 Understand the Technology and Ecology

 learn about the Technology as Progress

Definition/Overview:

Technology: Technology is a broad concept that deals with an animal species' usage and

knowledge of tools and crafts, and how it affects an animal species' ability to control and adapt

to its environment.

Key Points:

1. Overview of Biological Ecology

Ecological science is in transition. Previously separate schools of ecology are being linked across

scales - from physiological to landscape. Policy and practice are being integrated in ways that

demonstrate that science benefits as much as does practice. Biological ecology is being

combined with the environmental sciences and with social and economic understanding. It is a

transition made possible by a maturing body of theory, methods, and examples. And it comes at
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a time when the policies needed to harmonize the interaction between people and nature occurs

at unfamiliar scales from regional to global. It is this transition in ecology that provides the focus

for Conservation Ecology. As in any transition, there are extreme proponents of one view or the

other, one approach or another. Much of that is exaggerated by limited experience. Ecologists are

just beginning to develop the range of experience needed to link science, policy, and politics.

Policy people are largely unfamiliar with ways to recognize the novel interactions now emerging

between economic, social and ecological systems. Because the science is in transition, there are

not only conflicting voices; there are conflicting modes of inquiry and conflicting criteria for

establishing the credibility of a line of argument. The speed of the transition is being driven by

the speed at which regional and global changes are eroding the planet's natural heritage. To

some, this leads to appeals for advocacy. But the journal will not be a place for advocacy,

however important the issue. Rather the journal will focus on the foundations of science, policy,

and practice upon which informed action can be based. Conservation Ecology is designed as a

place to develop and explore the novel theories, methods, research, and policies that are needed

to underpin the conservation, restoration, and maintenance of the natural heritage that sustains

life and human opportunity. This focus requires some research in what might be called

applicable science - a mix of theory, basic research, and illuminating applied examples. It

requires analysis and examples of novel ways to develop incentives such that individual self

interests better reinforce social goals of conservation. And it requires experiments in novel ways

to develop citizen science as an antidote to the power lobbying that now so distorts the use of

information in the democratic process.

For modern ecologists, ecology can be studied at several levels: population level (individuals of

the same species in the same or similar environment), biocoenosis level (or community of

species), ecosystem level, and biosphere level. The outer layer of the planet Earth can be divided

into several compartments: the hydrosphere (or sphere of water), the lithosphere (or sphere of

soils and rocks), and the atmosphere (or sphere of the air). The biosphere (or sphere of life),

sometimes described as "the fourth envelope", is all living matter on the planet or that portion of

the planet occupied by life. It reaches well into the other three spheres, although there are no

permanent inhabitants of the atmosphere. Relative to the volume of the Earth, the biosphere is
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only the very thin surface layer which extends from 11,000 meters below sea level to 15,000

meters above. It is thought that life first developed in the hydrosphere, at shallow depths, in the

photic zone. (Recently, though, a competing theory has emerged, that life originated around

hydrothermal vents in the deeper ocean. Multicellular organisms then appeared and colonized

benthic zones. Photosynthetic organisms gradually produced the chemically unstable oxygen-

rich atmosphere that characterizes our planet. Terrestrial life developed later, after the ozone

layer protecting living beings from UV rays formed. Diversification of terrestrial species is

thought to be increased by the continents drifting apart, or alternately, colliding. Biodiversity is

expressed at the ecological level (ecosystem), population level (intraspecific diversity), species

level (specific diversity), and genetic level. Recently technology has allowed the discovery of the

deep ocean vent communities. This remarkable ecological system is not dependent on sunlight

but bacteria, utilizing the chemistry of the hot volcanic vents, are at the base of its food chain.

The biosphere contains great quantities of elements such as carbon, nitrogen, hydrogen and

oxygen. Other elements, such as phosphorus, calcium, and potassium, are also essential to life,

yet are present in smaller amounts. At the ecosystem and biosphere levels, there is a continual

recycling of all these elements, which alternate between the mineral and organic states. While

there is a slight input of geothermal energy, the bulk of the functioning of the ecosystem is based

on the input of solar energy. Plants and photosynthetic microorganisms convert light into

chemical energy by the process of photosynthesis, which creates glucose (a simple sugar) and

releases free oxygen. Glucose thus becomes the secondary energy source which drives the

ecosystem. Some of this glucose is used directly by other organisms for energy. Other sugar

molecules can be converted to other molecules such as amino acids. Plants use some of this

sugar, concentrated in nectar to entice pollinators to aid them in reproduction. Cellular

respiration is the process by which organisms (like mammals) break the glucose back down into

its constituents, water and carbon dioxide, thus regaining the stored energy the sun originally

gave to the plants. The proportion of photosynthetic activity of plants and other

photosynthesizers to the respiration of other organisms determines the specific composition of

the Earth's atmosphere, particularly its oxygen level. Global air currents mix the atmosphere and
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maintain nearly the same balance of elements in areas of intense biological activity and areas of

slight biological activity.

Water is also exchanged between the hydrosphere, lithosphere, atmosphere and biosphere in

regular cycles. The oceans are large tanks, which store water; ensure thermal and climatic

stability, as well as the transport of chemical elements thanks to large oceanic currents. For a

better understanding of how the biosphere works, and various dysfunctions related to human

activity, American scientists simulated the biosphere in a small-scale model, called Biosphere II.

A central principle of ecology is that each living organism has an ongoing and continual

relationship with every other element that makes up its environment. The sum total of interacting

living organisms (the biocoenosis) and their non-living environment (the biotope) in an area is

termed an ecosystem. Studies of ecosystems usually focus on the movement of energy and

matter through the system. Almost all ecosystems run on energy captured from the sun by

primary producers via photosynthesis. This energy then flows through the food chains to primary

consumers (herbivores who eat and digest the plants), and on to secondary and tertiary

consumers (either carnivores or omnivores). Energy is lost to living organisms when it is used by

the organisms to do work, or is lost as waste heat. Matter is incorporated into living organisms

by the primary producers. Photosynthetic plants fix carbon from carbon dioxide and nitrogen

from atmospheric nitrogen or nitrates present in the soil to produce amino acids. Much of the

carbon and nitrogen contained in ecosystems is created by such plants, and is then consumed by

secondary and tertiary consumers and incorporated into themselves. Nutrients are usually

returned to the ecosystem via decomposition. The entire movement of chemicals in an ecosystem

is termed a biogeochemical cycle, and includes the carbon and nitrogen cycle.

2. Technology and Ecology

Technology has become the primary means by which humans interact with the Earth-home. An

outcome of artifice guided by human beliefs and purposes, technology makes visible the deep

beliefs that consciously and subconsciously motivate society. Through it the people/planet

relationship is made explicit. Hence the importance of a critical appraisal of technology, of its
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effects on the world, and of the extent to which its various forms are appropriate. Technology,

the Big T, has been variously defined. All agree that it is more than hardware, more than

machines, tools, material instruments. An inclusive definition of T is: a reproducible and publicly

communicable way of doing things. The key word communicable shifts T into the world of

ideas, language, beliefs, culture--which explains why T-transfer from industrialized to non-

industrialized nations is difficult until, either directly by acceptance or indirectly by

acculturation, the receiving populations adopt western values, beliefs, and perceptions. To

benefit from our technology they must first believe what we believe and want what we want.

According to a recent Mercedes-Benz advertisement: "Technology is only opportunity knocking-

-the secret is to open the right doors." To be effective, T must be directed to the right openings,

the right visions, such as owner pride and smooth high speeds in the Mercedes model M-B 300.

An essential part of T consists, therefore, of cultural ideas, especially the values and goals

espoused by influential people--in our society by business people. Their materialist philosophy

provides the inspiration and encouragement for industry's material production. The built

environment, steadily expanding, is the visible expression of T's cultural authority, influence and

growth. Progress is T and T is progress.

From the standpoint of human ecology, T is the system of values, beliefs and techniques by

means of which a society, a culture, taps into, uses and modifies the Ecosphere, in the process

changing both itself and the surrounding system. T is the instrument of contact between people

and the miraculous enveloping environment from which over four and one half billion years of

evolution they came. T is the means by which humanity extracts what it wants from the Earth

and returns what it does not want to the Earth, playing an analogous role to the placenta and

umbilical cord connecting fetus and mother. Should the fetus imperil its host by excessive

demands and generation of wastes (a likely effect of gigantism), then both will suffer. As with

mother and fetus, the only safe and sustainable ecological relationship between people and planet

is one of moderate demands in a symbiotic alliance. The dependency of people on the Ecosphere

is complete. Indeed, all organisms are inseparable from their environments except in thought,

and life is more an attribute of the Ecosphere than of the organisms it encapsulates. The natural

world and all forms of life within it are inter-penetrated. Sophisticated T does nothing to reduce
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the people-planet dependency, but it does magnify the possibilities for exploiting and poisoning

the relationship. The onus is on humanity to develop a technology appropriate to the well-being

of the Earth, a T that does not imperil the Ecosphere but contributes to its healthy functioning.

3. Technology as Progress

Faith in T is deep rooted. Aldous Huxley considered it the modern religion, its symbol a

decapitated cross and the Model T Ford. T is our provider and in it we trust to give us our daily

bread and deliver us from evil. Yet the Good Life so provided is not free. Environment has been

picking up the tab, paying our way. Now its ability to support humanity's appetites and wastes is

running out. The conventional use of the word "progress" often preceded by a resigned or cynical

"you can't stop it," brings to mind T's gifts to our consumer society: living better electrically,

acquiring more machines, eating exotic foods, travelling faster, and perhaps some day visiting

the moon and planets. Progress is living "high on the hog" for the largest possible percentage of

the human population, using more and more energy and processing more and more materials

from the Earth's crust. Will we continue to call it progress as it slowly kills us? Progress in a

finite ecosystem cannot mean the absolute ascendancy of one species. Progress must mean the

achieving of a creative symbiosis within the Home Place, where sympathy and care are extended

by the dominant species to the rest of creation. To transcend traditional preoccupations with our

own kind, preparing to appreciate the Ecosphere with all that is in it, requires an understanding

of T and how we have used it both to exploit and to distance ourselves from Mother Earth.

Topic : The Status Of Resources

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Overview of Resources

 Understand the Level of Technology Possessed By the People

 Learn about the Time and Natural Resources
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Definition/Overview:

The topic provides an overview of the resources, the level of technology possessed by the people

and the time and natural resources.

Biotic resources: Biotic resources are the ones which are obtained from the biosphere.

Key Points:

1. Overview of Resources

A resource is any physical or virtual entity of limited availability. In most cases, commercial or

even ethic factors require resource allocation through resource management. As resources are

very useful, we attach some value to them. Resources help to produce goods so they have

economic value. Natural resources like forests, mountains etc. are very beautiful so they have

aesthetic value. Gifts of nature such as water also have a legal value because it is our right to

enjoy them. On the other hand, resources have an ethical value as well because it is our moral

duty to protect and conserve them for the future generations. Resources have three main

characteristics: utility, quantity (often in terms of availability), and use in producing other

resources. However, this definition is not accepted by some, for example deep ecologists who

believe that non-human elements are independent of human values. Human needs are not

uniform all over the world. Over the years, they have grown and become more complex with the

progress of human society. In very developed societies, people use a variety of products which

are highly processed. On the other hand, in developing countries, the consumption of processed

items is much less; while primitive communities like the Pygmies in Africa hardly use any

processed items.

2. The Level of Technology Possessed By the People

The level of technology also influences the utilization of resources. For example, the Prairies of

North America were inhabited by the American Indians who used the Prairies as hunting

grounds. Later when the European settlers arrived, they used the Prairies for agriculture. Today

the Prairies are famous for the cultivation of wheat and the rearing of animals on a commercial

basis.
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3. Time

The value of the resource changes with time as well. For example, water was used by early man

purely for his personal needs. As time went on, water was used by humans for agricultural

purposes namely irrigation. Later, water was also used as a means of transportation and humans

built boats to travel on water. Nowadays, water is also used to generate electricity.

4. Natural Resources

Natural resources are derived from the environment. Many of them are essential for our survival

while others are used for satisfying our wants. Natural resources may be further classified in

different ways. On the basis of origin, resources may be divided into:

Biotic - Biotic resources are the ones which are obtained from the biosphere. Forests and their

products, animals, birds and their products, fish and other marine organisms are important

examples. Minerals such as coal and petroleum are also included in this category because they

were formed from decayed organic matter.

Abiotic - Abiotic resources comprise of non-living things. Examples include land, water, air and

minerals such as gold, iron, copper, silver etc.

On the basis of the stage of development, natural resources may be called:

Potential Resources - Potential resources are those which exist in a region and may be used in the

future. For example, mineral oil may exist in many parts of India having sedimentary rocks but

till the time it is actually drilled out and put into use, it remains a potential resource. Actual

Resources are those which have been surveyed, their quantity and quality determined and are

being used in present times. For example, the petroleum and the natural gas which is obtained

from the Bombay High Fields. The development of an actual resource, such as wood processing

depends upon the technology available and the cost involved. That part of the actual resource

which can be developed profitably with available technology is called a reserve. On the basis of

renewability, natural resources can be categorized into:
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Renewable Resources - Renewable resources are the ones which can be replenished or

reproduced easily. Some of them, like sunlight, air, wind, etc., are continuously available and

their quantity is not affected by human consumption. Many renewable resources can be depleted

by human use, but may also be replenished, thus maintaining a flow. Some of these, like

agricultural crops, take a short time for renewal; others, like water, take a comparatively longer

time, while still others, like forests, take even longer. Non-renewable Resources - Non-renewable

resources are formed over very long geological periods. Minerals and fossils are included in this

category. Since their rate of formation is extremely slow, they cannot be replenished once they

get depleted. Out of these, the metallic minerals can be re-used by recycling them. But coal and

petroleum cannot be recycled.

On the basis of ownership, resources can be classified into: individual, community, national, and

international. The gifts of nature cannot be consumed in their original form. They have to be

processed in order to change them into more usable commodities. This is known as resource

development. With the rise in human numbers all over the world, the demand for resources has

also increased. However, there is a difference in the distribution of resources to different regions

or countries. Developed countries use more resources than developing countries.

Topic : Society And Culture

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Society

 Understand the Culture
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Definition/Overview:

Population: In biology, a population is the collection of inter-breeding organisms of a particular

species; in sociology, a collection of human beings. Individuals within a population share a

particular characteristic of interest, most often that of living in a given geographic area.

Key Points:

1. Society

A society is a grouping of individuals characterized by common interests that may have

distinctive culture and institutions, or, more broadly, an economic, social and industrial

infrastructure in which a varied multitude of people or peoples are a part. Members of a society

may be from different ethnic groups. A society may be a particular people, such as the Saxons, a

nation state, such as Bhutan, or a broader cultural group, such as a Western society. The word

society may also refer to an organized voluntary association of people for religious, benevolent,

cultural, scientific, political, patriotic, or other purpose. According to anthropologist Maurice

Godelier, one critical novelty in human society, in contrast to humanity's closest biological

relatives (chimpanzees and bonobos), is the parental role assumed by the males, which were

unaware of their "father" connection Gerhard Lenski, a sociologist, differentiates societies based

on their level of technology, communication and economy:

(1) Hunters and gatherers,

(2) Simple agricultural,

(3) Advanced agricultural,

(4) Industrial. and now

(5) Virtual.

This is somewhat similar to the system earlier developed by anthropologists Morton H. Fried, a

conflict theorist, and Elman Service, an integration theorist, who have produced a system of
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classification for societies in all human cultures based on the evolution of social inequality and

the role of the state.

This system of classification contains four categories: Hunter-gatherer bands, which are

generally egalitarian. Tribal societies in which there are some limited instances of social rank

and prestige. Stratified structures led by chieftains. Civilizations, with complex social hierarchies

and organized, institutional governments. In addition to this there are: Humanity, mankind, that

upon which rest all the elements of society, including society's beliefs. Virtual-society is a

society based on online identity, which is evolving in the information age.

Over time, some cultures have progressed toward more-complex forms of organization and

control. This cultural evolution has a profound effect on patterns of community. Hunter-gatherer

tribes settled around seasonal food stocks to become agrarian villages. Villages grew to become

towns and cities. Cities turned into city-states and nation-states. Today, anthropologists and

many social scientists vigorously oppose the notion of cultural evolution and rigid "stages" such

as these. In fact, much anthropological data has suggested that complexity (civilization,

population growth and density, specialization, etc.) does not always take the form of hierarchical

social organization or stratification. Also, cultural relativism as a widespread approach/ethic has

largely replaced notions of "primitive," better/worse, or "progress" in relation to cultures

(including their material culture/technology and social organization).

2. Culture

Culture generally refers to patterns of human activity and the symbolic structures that give such

activities significance and importance. Cultures can be "understood as systems of symbols and

meanings that even their creators contest, that lack fixed boundaries, that are constantly in flux,

and that interact and compete with one another" Different definitions of "culture" reflect

different theoretical bases for understanding, or criteria for evaluating, human activity. Culture is

manifested in music, literature, lifestyle, painting and sculpture, theater and film and similar
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things. Although some people identify culture in terms of consumption and consumer goods (as

in high culture, low culture, folk culture, or popular culture), anthropologists understand

"culture" to refer not only to consumption goods, but to the general processes which produce

such goods and give them meaning, and to the social relationships and practices in which such

objects and processes become embedded. For them, culture thus includes art, science, as well as

moral systems.

More recently, the United Educational, Scientific and Cultural Organization described culture as

follows: "... culture should be regarded as the set of distinctive spiritual, material, intellectual and

emotional features of society or a social group, and that it encompasses, in addition to art and

literature, lifestyles, ways of living together, value systems, traditions and beliefs". While these

two definitions cover a range of meaning, they do not exhaust the many uses of the term

"culture." In 1952, Alfred Kroeber and Clyde Kluckhohn compiled a list of 164 definitions of

"culture" in Culture: A Critical Review of Concepts and Definitions These definitions, and many

others, provide a catalog of the elements of culture. The items cataloged (e.g., a law, a stone tool,

a marriage) each have an existence and life-line of their own. They come into space-time at one

set of coordinates and go out of it another.

In Science of Culture (1949), he concluded that they are objects "sui generis"; that is, of their

own kind. In trying to define that kind, he hit upon a previously unrealized aspect of

symbolization, which he called "the symbolate"an object created by the act of symbolization. He

thus defined culture as "symbolates understood in an extra-somatic context." The key to this

definition is the discovery of the symbolate. Seeking to provide a practical definition, social

theorist, Peter Walters, describes culture simply as "shared schematic experience", including, but

not limited to, any of the various qualifiers (linguistic, artistic, religious, etc.) included in

previous definitions. Many people have an idea of "culture" that developed in Europe during the

18th and early 19th centuries.
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This notion of culture reflected inequalities within European societies, and between European

powers and their colonies around the world. It identifies "culture" with "civilization" and

contrasts it with "nature." According to this way of thinking, one can classify some countries and

nations as more civilized than others, and some people as more cultured than others. Some

cultural theorists have thus tried to eliminate popular or mass culture from the definition of

culture. Theorists such as Matthew Arnold (1822-1888) or the Leavisites regard culture as

simply the result of "the best that has been thought and said in the world Arnold contrasted

mass/popular culture with social chaos or anarchy.

On this account, culture links closely with social cultivation: the progressive refinement of

human behavior. Arnold consistently uses the word this way: "... culture being a pursuit of our

total perfection by means of getting to know, on all the matters which most concern us, the best

which has been thought and said in the world". In practice, culture referred to lite activities such

as museum-caliber art and classical music, and the word cultured described people who knew

about, and took part in, these activities. These are often called "high culture", namely the culture

of the ruling social group, to distinguish them from mass culture or popular culture.

From the 19th century onwards, some social critics have accepted this contrast between the

highest and lowest culture, but have stressed the refinement and sophistication of high culture as

corrupting and unnatural developments that obscure and distort people's essential nature. On this

account, folk music (as produced by working-class people) honestly expresses a natural way of

life, and classical music seems superficial and decadent. Equally, this view often portrays

Indigenous peoples as 'noble savages' living authentic unblemished lives, uncomplicated and

uncorrupted by the highly-stratified capitalist systems of the West. Today most social scientists

reject the monadic conception of culture, and the opposition of culture to nature. They recognize

non-lites as just as cultured as lites (and non-Westerners as just as civilized) -- simply regarding

them as just cultured in a different way.
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In Section 2 of this course you will cover these topics:
Governments, Laws, And Economics
Industrial Product Design And Development
Industrial Process Design And Operation
Choosing Materials
Designing For Energy Efficiency

Topic : Governments, Laws, And Economics

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Government

 Understand the Economics

 Learn about the Law

Definition/Overview:

Security: Security is the degree of protection against danger, loss, and criminals. Individuals or

actions that encroach upon the condition of protection are responsible for a "breach of security."

Key Points:

1. Government

A government is "the organization, that is the governing authority of a political unit," "the ruling

power in a political society," and the apparatus through which a governing body functions and

exercises authority. "Government, with the authority to make laws, to adjudicate disputes, and to

issue administrative decisions, and with a monopoly of authorized force where it fails to

persuade, is an indispensable means, proximately, to the peace of communal life." Statist

theorists maintain that the necessity of government derives from the fact that the people need to

live in communities, yet personal autonomy must be constrained in these communities. A state of
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sufficient size and complexity will have different layers or levels of government: local, regional

and national.

 Monarchy - Rule by an individual who has inherited the role and expects to bequeath it to their

heir.

 Despotism - Rule by a single leader, all his or her subjects are considered his or her slaves.

 Dictatorship - Rule by an individual who has full power over the country.

 Oligarchy - Rule by a small group of people who share similar interests or family relations.

 Plutocracy - A government composed of the wealthy class.

 Democracy - Rule by a government where the people as a whole hold the power. It may be

exercised by them (direct democracy), or through representatives chosen by them (representative

democracy).

 Theocracy - Rule by a religious elite.

 Anarchy - Absence or lack of government.

Some countries have hybrid forms of Government such as modern Iran with its combination of

democratic and theocratic institutions, and constitutional monarchies such as The Netherlands

combine elements of monarchy and democracy.

2. Economics

Economics is the branch of social science that studies the production, distribution, and

consumption of goods and services. The term economics comes from the Greek for oikos (house)

and nomos (custom or law), hence "rules of the house (hold)." A definition that captures much of

modern economics is that of Lionel Robbins in a 1932 essay: "the science which studies human

behaviour as a relationship between ends and scarce means which have alternative uses."

Scarcity means that available resources are insufficient to satisfy all wants and needs. Absent

scarcity and alternative uses of available resources, there is no economic problem. The subject

thus defined involves the study of choices as they are affected by incentives and resources. Areas

of economics may be divided or classified into various types, including:

 Microeconomics and macroeconomics

 Positive economics ("what is") and normative economics ("what ought to be")

 Mainstream economics and heterodox economics

 Fields and broader categories within economics.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

27
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



One of the uses of economics is to explain how economies, as economic systems, work and what

the relations are between economic players (agents) in the larger society. Methods of economic

analysis have been increasingly applied to fields that involve people (officials included) making

choices in a social context, such as crime, education, the family, health, law, politics, religion,

social institutions, and war.

3. Law

Law is a system of rules, usually enforced through a set of institutions. It shapes politics,

economics and society in numerous ways. Contract law regulates everything from buying a bus

ticket to trading swaptions on a derivatives market. Property law defines rights and obligations

related to transfer and title of personal and real property, for instance, in mortgaging or renting a

home. Trust law applies to assets held for investment and financial security, such as pension

funds. Tort law allows claims for compensation when someone or their property is injured or

harmed. If the harm is criminalized in a penal code, criminal law offers means by which the state

prosecutes and punishes the perpetrator. Constitutional law provides a framework for creating

laws, protecting people's human rights, and electing political representatives. Administrative law

relates to the activities of administrative agencies of government. International law regulates

affairs between sovereign nation-states in everything from trade to the environment to military

action. "The rule of law", wrote the ancient Greek philosopher Aristotle in 350 BC, "is better

than the rule of any individual. Legal systems around the world elaborate legal rights and

responsibilities in different ways. A basic distinction is made between civil law jurisdictions and

systems using common law. Some countries persist in basing their law on religious texts.

Scholars investigate the nature of law through many perspectives, including legal history and

philosophy, or social sciences such as economics and sociology. The study of law raises

important questions about equality, fairness and justice, which are not always simple. "In its

majestic equality", said the author Anatole France in 1894, "the law forbids rich and poor alike to

sleep under bridges, beg in the streets and steal loaves of bread." The most important institutions

for law are the judiciary, the legislature, the executive, its bureaucracy, the military and police,

the legal profession and civil society.
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Though all legal systems must deal with similar issues, different countries often categorize and

name legal subjects in different ways. Quite common is the distinction between "public law"

subjects, which relate closely to the state (including constitutional, administrative and criminal

law), and "private law" subjects (including contract, tort and property). In civil law systems,

contract and tort fall under a general law of obligations and trusts law is dealt with under

statutory regimes or international conventions. International, constitutional and administrative

law, criminal law, contract, tort, property law and trusts are regarded as the "traditional core

subjects", although there are many further disciplines which might be of greater practical

importance.

 Public international law concerns relationships among sovereign nations. It has a special status

as law because there is no international police force, and courts lack the capacity to penalize

disobedience. The sources for public international law to develop are custom, practice and

treaties between sovereign nations. The United Nations, founded under the UN Charter, is one of

the most important international organisations. It was established after the Treaty of Versailles'

failed to prevent the Second World War. International agreements, like the Geneva Conventions

on the conduct of war, and international bodies such as the International Court of Justice,

International Labour Organisation, the World Trade Organisation, or the International Monetary

Fund, also form a growing part of public international law.

 Conflict of laws (or "private international law" in civil law countries) concerns which

jurisdiction a legal dispute between private parties should be heard in and which jurisdiction's

law should be applied. Today, businesses are increasingly capable of shifting capital and labour

supply chains across borders, as well as trading with overseas businesses. This increases the

number of disputes outside a unified legal framework. Increasing numbers of businesses opt for

commercial arbitration under the New York Convention 1958.

 European Union law is the first and thus far only example of a supranational legal framework.

However, given increasing global economic integration, many regional agreements especially the

Union of South American Nations are on track to follow the same model. In the EU, sovereign

nations have pooled their authority through a system of courts and political institutions. They

have the ability to enforce legal norms against and for member states and citizens, in a way that

public international law does not. As the European Court of Justice said in 1962, European
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Union law constitutes "a new legal order of international law" for the mutual social and

economic benefit of the member states.

The theory of demand and supply is an organizing principle to explain prices and quantities of

goods sold and changes thereof in a market economy. In microeconomic theory, it refers to price

and output determination in a perfectly competitive market. This has served as a building block

for modeling other market structures and for other theoretical approaches. For a given market of

a commodity, demand shows the quantity that all prospective buyers would be prepared to

purchase at each unit price of the good. Demand is often represented using a table or a graph

relating price and quantity demanded. Demand theory describes individual consumers as

"rationally" choosing the most preferred quantity of each good, given income, prices, tastes, etc.

A term for this is 'constrained utility maximization' (with income as the "constraint" on demand).

Here, 'utility' refers to the (hypothesized) preference relation for individual consumers. Utility

and income are then used to model hypothesized properties about the effect of a price change on

the quantity demanded. The law of demand states that, in general, price and quantity demanded

in a given market are inversely related. In other words, the higher the price of a product, the less

of it people would be able and willing to buy of it (other things unchanged). As the price of a

commodity rises, overall purchasing power decreases (the income effect) and consumers move

toward relatively less expensive goods (the substitution effect).

4. Supply

Supply is the relation between the price of a good and the quantity available for sale from

suppliers (such as producers) at that price. Supply is often represented using a table or graph

relating price and quantity supplied. Producers are hypothesized to be profit-maximizers,

meaning that they attempt to produce the amount of goods that will bring them the highest profit.

Supply is typically represented as a directly proportional relation between price and quantity

supplied (other things unchanged). In other words, the higher the price at which the good can be

sold, the more of it producers will supply. The higher price makes it profitable to increase

production. At a price below equilibrium, there is a shortage of quantity supplied compared to

quantity demanded. This pulls the price up. At a price above equilibrium, there is a surplus of

quantity supplied compared to quantity demanded. This pushes the price down. The model of

supply and demand predicts that for a given supply and demand curve, price and quantity will
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stabilize at the price that makes quantity supplied equal to quantity demanded. This is at the

intersection of the two curves in the graph above, market equilibrium. For a given quantity of a

good, the price point on the demand curve indicates the value, or marginal utility to consumers

for that unit of output. It measures what the consumer would be prepared to pay for the

corresponding unit of the good. The price point on the supply curve measures marginal cost, the

increase in total cost to the supplier for the corresponding unit of the good. The price in

equilibrium is determined by supply and demand. In a perfectly competitive market, supply and

demand equate cost and value at equilibrium. Demand and supply can also be used to model the

distribution of income to the factors of production, including labour and capital, through factor

markets. In a labour market for example, the quantity of labour employed and the price of labour

(the wage rate) are modeled as set by the demand for labour (from business firms etc. for

production) and supply of labour (from workers).Demand and supply are used to explain the

behavior of perfectly competitive markets, but their usefulness as a standard of performance

extends to any type of market. Demand and supply can also be generalized to explain variables

applying to the whole economy, for example, quantity of total output and the general price level,

studied in macroeconomics.

Economics as a contemporary discipline relies on rigorous styles of argument. Objectives

include formulating theories that are simpler, more fruitful, and more reliable than other theories

or no theory. Analysis may begin with a simple model that proposes the hypothesis of one

variable to be explained by another variable. Often an economic hypothesis is only qualitative,

not quantitative. That is, the hypothesis implies the direction of a change in one variable, not the

size of the change, for a given change of another variable. For clarity of exposition, theory may

proceed with an assumption of ceteris paribus, that is, holding constant explanatory terms other

than the one under consideration. For example, the quantity theory of money predicts an increase

in the nominal value of output from an increase in the money supply, ceteris paribus. Economic

theory is open to criticisms that it relies on unrealistic, unverifiable, or highly simplified

assumptions. An example is the assumption of profit maximization by business firms. Answers

of businesspersons to questions about the factors affecting their decisions may show no such

calculation. One methodological response invokes a supplementary range of theoretical

implications, such as that a profit-maximizing firm would raise total price with an increase in the
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sales tax. If firms act as if they are trying to maximize profits, the assumption is accepted,

whatever businesspersons say they are doing. More generally, while unrealistic assumptions do

not help a bad theory, many descriptive details might be irrelevant to the predictive success of

the theory and omitted for that reason. Still, unrealistic assumptions may challenge the epistemic

status of economics as a science, even as concepts and models help explain economic

phenomena. Expositions of economic reasoning often use two-dimensional graphs to illustrate

theoretical relationships. At a higher level of generality, Paul Samuelson's treatise Foundations

of Economic Analysis (1947) used mathematical methods to represent the theory, particularly as

to maximizing behavioral relations of agents reaching equilibrium. The book focused on

examining the class of statements called operationally meaningful theorems in economics, which

are theorems that can conceivably be refuted by empirical data. Economic data may permit

testing the theory, if the theory has empirical implications. Statistical methods such as regression

analysis can represent unknown random influences on the variable to be explained. Practitioners

use such methods to estimate the size, economic significance, and statistical significance ("signal

strength") of the hypothesized relation(s) and to adjust for noise from other variables. By such

means, a hypothesis may gain acceptance, although in a probabilistic, rather than certain or final,

sense. Acceptance is provisional, dependent on the hypothesis surviving tests that expose it to

rejection, however inconclusive results might be on a given question, Like theories, uses of test

statistics are themselves open to critical analysis.

5. Economic security

Increasing complexities in society resulted in the formations of governments, but the increases in

complexity didn't stop. As the complexity and interdependency's of human communities moved

forward, economies began to dominate the human experience enough for an individual's survival

potential to be affected substantially by the region's economy. Governments were originally

created for the purpose of increasing people's survival potentials, and in that same purpose,

governments became involved in manipulating and managing regional economies. One of a great

many examples would be Wang Mang's attempt to reform the currency in favor of the peasants

and poor in ancient China. At a bare minimum, government ensures that money's value will not

be undermined by prohibiting counterfeiting, but in almost all societies including capitalist ones

governments attempt to regulate many more aspects of their economies. However, very often,
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government involvement in a national economy has more than just a purpose of stabilizing it for

the benefit of the people. Often, the members of government shape the government's economic

policies for their own benefits. This will be discussed shortly.

6. Social security

Social security is related to economic security. Throughout most of human history, parents

prepared for their old age by producing enough children to ensure that some of them would

survive long enough to take care of the parents in their old age. In modern, relatively high-

income societies, a mixed approach is taken where the government shares a substantial

responsibility of taking care of the elderly. This is not the case everywhere since there are still

many countries where social security through having many children is the norm. Although social

security is a relatively recent phenomenon, prevalent mostly in developed countries, it deserves

mention because the existence of social security substantially changes reproductive behavior in a

society and it has an impact on reducing the cycle of poverty. By reducing the cycle of poverty,

government creates a self-reinforcing cycle where people see the government as friend both

because of the financial support they receive late in their lives, but also because of the overall

reduction in national poverty due to the government's social security policies which then adds to

public support for social security.

7. Environmental security

Governments play a crucial role in managing environmental public goods such as the

atmosphere, forests and water bodies. Governments are valuable institutions for resolving

problems involving these public goods at both the local and global scales (e.g., climate change,

deforestation, overfishing). Although in recent decades the economic market has been

championed by certain quarters as a suitable mechanism for managing environmental entities,

markets have serious failures and governmental intervention and regulation and the rule of law is

still required for the proper, just and sustainable management of the environment.
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Topic : Industrial Product Design And Development

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Industrial design

 Understand the Process of Design

 Learn about the Industrial design rights

Definition/Overview:

Infrastructure: Infrastructure can be defined as the basic physical and organizational structures

needed for the operation of a society or enterprise.

Key Points:

1. Industrial design

Industrial design is an applied art whereby the aesthetics and usability of mass-produced

products may be improved for marketability and production. The role of an Industrial Designer is

to create and execute design solutions towards problems of engineering, usability, user

ergonomics, marketing, brand development and sales. The term "industrial design" is often

attributed to the designer Joseph Claude Sinel in 1919 (although he himself denied it in later

interviews) but the discipline predates that by at least a decade. Its origins lay in the

industrialization of consumer products. For instance the Deutscher Werkbund, founded in 1907

and a precursor to the Bauhaus, was a state-sponsored effort to integrate traditional crafts and

industrial mass-production techniques, to put Germany on a competitive footing with England

and the United States. Industrial Designers are a cross between a mechanical engineer and an

artist. They study both function and form, and the connection between product and the user.

They do not design the gears or motors that make machines move, or the circuits that control the
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movement. And usually, they partner with engineers and marketers, to identify and fulfill needs,

wants and expectations.

"Industrial Design (ID) is the professional service of creating and developing concepts and

specifications that optimize the function, value and appearance of products and systems for the

mutual benefit of both user and manufacturer." According to the IDSA (Industrial Design

Society of America) Design, itself, is often difficult to define to non-designers because the

meaning accepted by the design community is not one made of words. Instead, the definition is

created as a result of acquiring a critical framework for the analysis and creation of artifacts. One

of the many accepted (but intentionally unspecific) definitions of design originates from

Carnegie Mellon's School of Design, "Design is the process of taking something from its existing

state and moving it to a preferred state". This applies to new artifacts, whose existing state is

undefined and previously created artifacts, whose state stands to be improved. According to the

(Chartered Society of Designers) design is a force that delivers innovation that in turn has

exploited creativity. Their design framework known as the Design Genetic Matrix (TM)

determines a set of competences in 4 key genes that are identified to define the make up of

designers and communicate to a wide audience what they do. Within these genes the designer

demonstrates the core competences of a designer and specific competences determine the

designer as an 'industrial designer'. This is normally within the context of delivering innovation

in the form of a three dimensional product that is produced in quantity. However the definition

also extends to products that have been produced using an industrial process. Industrial design is

rapidly becoming an obsolete term as 'products' can now be industrially produced as 'one-offs' by

the use of Rapid Prototyping Machines. In a post-industrial era and with the emergence of

strategic design definitions such as this are incumbering designers and the advancement of

design practice.

2. Process of Design

Although the process of design may be considered 'creative', many analytical processes also take

place. In fact, many industrial designers often use various design methodologies in their creative
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process. Some of the processes that are commonly used are user research, sketching, comparative

product research, model making, prototyping and testing. These processes can be chronological,

or as best defined by the designers and/or other team members. Industrial Designers often utilize

3D software, Computer-aided industrial design and CAD programs to move from concept to

production.

Product characteristics specified by the industrial designer may include the overall form of the

object, the location of details with respect to one another, colors, texture, sounds, and aspects

concerning the use of the product ergonomics. Additionally the industrial designer may specify

aspects concerning the production process, choice of materials and the way the product is

presented to the consumer at the point of sale. The use of industrial designers in a product

development process may lead to added values by improved usability, lowered production costs

and more appealing products. However, some classic industrial designs are considered as much

works of art as works of engineering: the iPod, Coke bottle, and VW Beetle are frequently-cited

examples.

Industrial design has no focus on technical concepts, products and processes. In addition to

considering aesthetics, usability, and ergonomics, it can also encompass the engineering of

objects, usefulness as well as usability, market placement, and other concerns such as seduction,

psychology, desire, and the sexual or affectionate attachment of the user to the object. These

values and accompanying aspects on which industrial design is based can vary, both between

different schools of thought and among practicing designers. Product design and industrial

design can overlap into the fields of user interface design, information design and interaction

design. Various schools of industrial design and/or product design may specialize in one of these

aspects, ranging from pure art colleges (product styling) to mixed programs of engineering and

design, to related disciplines like exhibit design and interior design.
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Also used to describe a technically competent product designer or industrial designer is the term

Industrial Design Engineer. The Cyclone vacuum cleaner inventor James Dyson for example

could be considered to be in this category. Product design can be defined as the idea generation,

concept development, testing and manufacturing or implementation of a product (physical object

or service). Product Designers conceptualize and evaluate ideas, making them tangible through

products in a more systematic approach. The role of a product designer encompasses many

characteristics of the marketing manager, product manager, industrial designer and design

engineer. The term is sometimes confused with industrial design, which defines the field of a

broader spectrum of design activities, such as service design, systems design, interaction design

as well as product design.

The role of the product designer combines art, science and technology to create tangible three-

dimensional goods. This evolving role has been facilitated by digital tools that allow designers to

communicate, visualize and analyze ideas in a way that would have taken greater manpower in

the past. Product designers are equipped with the skills needed to bring products from conception

to market. They should have the ability to manage design projects, and subcontract areas to other

sectors of the design industry. Aesthetics is considered important in Product Design but

designers also deal with important aspects including technology, ergonomics, usability, human

factors and material technology.

3. Industrial design rights

Industrial design rights are intellectual property rights that make exclusive the visual design of

objects that are not purely utilitarian. An industrial design consists of the creation of a shape,

configuration or composition of pattern or color, or combination of pattern and color in three

dimensional forms containing aesthetic value. An industrial design can be a two- or three-

dimensional pattern used to produce a product, industrial commodity or handicraft. Under The

Hague Agreement Concerning the International Deposit of Industrial Designs, a WIPO-

administered treaty, a procedure for an international registration exists. An applicant can file for
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a single international deposit with WIPO or with the national office in a country party to the

treaty. The design will then be protected in as many member countries of the treaty as desired.

Topic : Industrial Process Design And Operation

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Industrial Process

 Understand the Business Operations

 Learn about the Industrial Design

Definition/Overview:

Industry: An industry is the manufacturing of a good or service within a category. Although

industry is a broad term for any kind of economic production, in economics and urban planning

industry is a synonym for the secondary sector, which is a type of economic activity involved in

the manufacturing of raw materials into goods and products.

Key Points:

1. Industrial Processes

Industrial processes are procedures involving chemical or mechanical steps to aid in the

manufacture of an item or items, usually carried out on a very large scale. Industrial processes

are the key components of heavy industry. Most processes make the production of an otherwise

rare material vastly cheaper, thus changing it into a commodity; i.e. the process makes it

economically feasible for society to use the material on large scales, in machinery, or a
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substantial amount of raw materials, in comparison to batch or craft processes. Production of a

specific material may involve more than one type of process. Most industrial processes result in

both a desired product(s) and by-products, many of which are toxic, hazardous, or hard to deal

with. Very, very few processes are self-contained.

These may be applied on their own, or as part of a larger process.

 Liquefaction of gases - for ease of transportation

 Supercritical drying, Freeze drying - removal of excess liquid

 Scrubber - removing of pollution from exhaust gases

There are several processes for reshaping a material by cutting, folding, joining or polishing,

developed on a large scale from workshop techniques.

 Forge - the shaping of metal by use of heat and hammer

 Casting - shaping of metal by melting, pouring into moulds and solidifying

 Machining - the mechanical cutting and shaping of metal

 Progressive stamping - the production of components from a strip or roll

 Hydroforming - a tube of metal is expanded into a mould under pressure

 Sandblasting - cleaning of a surface using sand or other particles

 Soldering, Brazing, Welding - a process for joining metals

 Tumble polishing - for polishing

 Precipitation hardening - heat treatment used to strengthen malleable materials

 Work hardening - adding strength to metals, alloys, etc.

 Case hardening, Differential hardening, Shot peening - creating a wear resistant surface

 Die cutting - A "forme" or "die" is pressed onto a flat material to cut, score, punch and otherwise

shape the material.

 The shaping of materials by forming their liquid form using a mould.

 Casting, Sand casting - the shaping of molten metal or plastics using a mould

 Sintering, Powder metallurgy - the making of objects from metal or ceramic powder

 Blow moulding as in plastic containers or in the Glass Container Industry - making hollow

objects by blowing them into a mould.
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 Many materials exist in an impure form, purification; refining or separation provides a usable

product.

 Froth flotation, flotation process - separating minerals through floatation

 Fractional distillation, Vacuum distillation - separating materials by their boiling point

 Solvent extraction - dissolving one substance in another

 Frasch process - for extracting molten sulfur from the ground

 The availability of electricity and its effect on materials gave rise to several processes for plating

or separating metals.

 Gilding, Electroplating, Anodization, Electrowinning - depositing a material on an electrode

 Electropolishing - the reverse of electroplating

 Electrofocusing - similar to electroplating, but separating molecules

 Electrolytic process - the generic process of using electrolysis

 Electrophoretic deposition - electrolytic deposition of colloidal particals in a liquid medium

 Electrotyping - using electroplating to produce printing plates

 Metallizing, Plating, Spin coating - the generic term for giving non-metals a metallic coating

Early production of iron was from meteorites, or as a by-product of copper refining. Heating iron

ore and carbon in a crucible at 1000 K produces wrought iron. This process gained popularity

during the Iron Age. Temperatures of 1300 K were produced around the 8th century by blowing

air through the heated mixture in a bloomery or blast furnace (12th century); producing a strong

but brittle cast iron. Furnaces were growing bigger, producing greater quantities; a factor

contributing to the Industrial Revolution. In 1740 the temperature and carbon content could be

controlled sufficiently to consistently produce steel; very strong and very workable. The 19th

century saw the development of electric arc furnaces that produced steel in very large quantities,

and are more easily controlled.

 Smelting - the generic process used in furnaces to produce steel, copper, etc.

 Catalan forge, Open hearth furnace, Bloomery, Siemens regenerative furnace - produced

wrought iron

 Blast furnace - produced cast iron

 Direct Reduction - produced direct reduced iron

 Crucible steel
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 Cementation process

 Bessemer process

 Basic oxygen steelmaking, Linz-Donawitz process

 Electric arc furnace

 The nature of an organic molecule means it can be transformed at the molecular level to create a

range of products.

 Cracking (chemistry) - the generic term for breaking up the larger molecules.

 Alkylation - refining of crude oil

 Burton process - cracking of hydrocarbons

 Cumene process - making phenol and acetone from benzene

 Friedel-Crafts reaction, Kolbe-Schmitt reaction

 Olefin metathesis, Thermal depolymerization

 Transesterification - organic chemicals

 Raschig process, Ketazine process, Peroxide process - part of the process to produce nylon

 Formox process - the oxidation of methanol to produce formaldehyde.

2. Business Operations

Business operations are those ongoing recurring activities involved in the running of a business

for the purpose of producing value for the stakeholders. They are contrasted with project

management, and consist of business processes. The outcome of business operations is the

harvesting of value from assets owned by a business. Assets can be either physical or intangible.

An example of value derived from a physical asset like a building is rent. An example of value

derived from an intangible asset like an idea is a royalty. The effort involved in "harvesting" this

value is what constitutes business operations.

3. Industrial design

Industrial design has no focus on technical concepts, products and processes. In addition to

considering aesthetics, usability, and ergonomics, it can also encompass the engineering of

objects, usefulness as well as usability, market placement, and other concerns such as seduction,
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psychology, desire, and the sexual or affectionate attachment of the user to the object. These

values and accompanying aspects on which industrial design is based can vary, both between

different schools of thought and among practicing designers. Product design and industrial

design can overlap into the fields of user interface design, information design and interaction

design. Various schools of industrial design and/or product design may specialize in one of these

aspects, ranging from pure art colleges (product styling) to mixed programs of engineering and

design, to related disciplines like exhibit design and interior design. The role of the product

designer combines art, science and technology to create tangible three-dimensional goods. This

evolving role has been facilitated by digital tools that allow designers to communicate, visualize

and analyze ideas in a way that would have taken greater manpower in the past. Product

designers are equipped with the skills needed to bring products from conception to market. They

should have the ability to manage design projects, and subcontract areas to other sectors of the

design industry. Aesthetics is considered important in Product Design but designers also deal

with important aspects including technology, ergonomics, usability, human factors and material

technology.

Topic : Choosing Materials

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Materials

 Understand the Material science

 Industrial Applications of Materials Science

Definition/Overview:

Production: In Economics, production, the act of making products (goods and services).
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Key Points:

1. Materials

Materials are physical substances used as inputs to production or manufacturing. Raw materials

are first extracted or harvested from the earth and divided into a form that can be easily

transported and stored, then processed to produce semi-finished materials. These can be input

into a new cycle of production and finishing processes to create finished materials, ready for

distribution and consumption. An example of a raw material is cotton, which can be processed

into thread, which can then be woven into cloth, a semi-finished material. Cutting and sewing the

fabric turns it into a garment, which is a finished material. Steelmaking is another example raw

materials are mined, refined and processed into steel, a semi-finished material. Steel is then used

as an input in many other industries to make finished products. Natural resources are natural

capital converted to commodity inputs to infrastructural capital processes. They include soil,

timber, oil, minerals, and other goods taken more or less from the Earth. Both extraction of the

basic resource and refining it into a purer, directly usable form, (e.g., metals, refined oils) are

generally considered natural-resource activities, even though the latter may not necessarily occur

near the former. A nation's natural resources often determine its wealth in the world economic

system, by determining its political influence. Developed nations are those which are less

dependent on natural resources for wealth, due to their greater reliance on infrastructural capital

for production.

However, some see a resource curse whereby easily obtainable natural resources could actually

hurt the prospects of a national economy by fostering political corruption. Political corruption

can negatively impact the national economy because time is spent giving bribes or other

economically unproductive acts instead of the generation of generative economic activity. There

also tends to be concentrations of ownership over specific plots of land that have proven to yield

natural resources. In recent years, the depletion of natural capital and attempts to move to

sustainable development have been a major focus of development agencies. This is of particular

concern in rainforest regions, which hold most of the Earth's natural biodiversity - irreplaceable
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genetic natural capital. Conservation of natural resources is the major focus of natural capitalism,

environmentalism, the ecology movement, and Green Parties. Some view this depletion as a

major source of social unrest and conflicts in developing nations.

2. Material science

Material science or material engineering is an interdisciplinary field involving the properties of

matter and its applications to various areas of science and engineering. This science investigates

the relationship between the structure of materials and their properties. It includes elements of

applied physics and chemistry, as well as chemical, mechanical, civil and electrical engineering.

With significant media attention to nano-science and nanotechnology in recent years, materials

science has been propelled to the forefront at many universities. It is also an important part of

forensic engineering and forensic materials engineering, the study of failed products and

components. The material of choice of a given era is often its defining point; the Stone Age,

Bronze Age, and Steel Age are examples of this. Materials science is one of the oldest forms of

engineering and applied science, deriving from the manufacture of ceramics. Modern materials

science evolved directly from metallurgy, which itself evolved from mining. A major

breakthrough in the understanding of materials occurred in the late 19th century, when Willard

Gibbs demonstrated that thermodynamic properties relating to atomic structure in various phases

are related to the physical properties of a material. Important elements of modern materials

science are a product of the space race: the understanding and engineering of the metallic alloys,

and silica and carbon materials, used in the construction of space vehicles enabling the

exploration of space. Materials science has driven, and been driven by, the development of

revolutionary technologies such as plastics, semiconductors, and biomaterials.

Before the 1960s (and in some cases decades after), many materials science departments were

named metallurgy departments, from a 19th and early 20th century emphasis on metals. The field

has since broadened to include every class of materials, including: ceramics, polymers,

semiconductors, magnetic materials, medical implant materials and biological materials. In

materials science, rather than haphazardly looking for and discovering materials and exploiting
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their properties, one instead aims to understand materials fundamentally so that new materials

with the desired properties can be created. The basis of all materials science involves relating the

desired properties and relative performance of a material in a certain application to the structure

of the atoms and phases in that material through characterization. The major determinants of the

structure of a material and thus of its properties are its constituent chemical elements and the way

in which it has been processed into its final form. These, taken together and related through the

laws of thermodynamics, govern a materials microstructure, and thus its properties. An old adage

in materials science says: "materials are like people; it is the defects that make them interesting".

The manufacture of a perfect crystal of a material is currently physically impossible. Instead

materials scientists manipulate the defects in crystalline materials such as precipitates, grain

boundaries (Hall-Petch relationship), interstitial atoms, vacancies or substitutional atoms, to

create materials with the desired properties.

Not all materials have a regular crystal structure. Polymers display varying degrees of

crystallinity, and many are completely non-crystalline. Glasses, some ceramics, and many

natural materials are amorphous, not possessing any long-range order in their atomic

arrangements. The study of polymers combines elements of chemical and statistical

thermodynamics to give thermodynamic, as well as mechanical, descriptions of physical

properties. In addition to industrial interest, materials science has gradually developed into a

field which provides tests for condensed matter or solid state theories. New physics emerge

because of the diverse new material properties which need to be explained. Radical materials

advances can drive the creation of new products or even new industries, but stable industries also

employ materials scientists to make incremental improvements and troubleshoot issues with

currently used materials.

3. Industrial Applications of Materials Science

Industrial applications of materials science include materials design, cost-benefit tradeoffs in

industrial production of materials, processing techniques (casting, rolling, welding, ion

implantation, crystal growth, thin-film deposition, sintering, glassblowing, etc.), and analytical
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techniques (characterization techniques such as electron microscopy, x-ray diffraction,

calorimetry, nuclear microscopy (HEFIB), Rutherford backscattering, neutron diffraction,

etc.).Besides material characterisation, the material scientist/engineer also deals with the

extraction of materials and their conversion into useful forms. Thus ingot casting, foundry

techniques, blast furnace extraction, and electrolytic extraction are all part of the required

knowledge of a metallurgist/engineer. Often the presence, absence or variation of minute

quantities of secondary elements and compounds in a bulk material will have a great impact on

the final properties of the materials produced, for instance, steels are classified based on 1/10th

and 1/100 weight percentages of the carbon and other alloying elements they contain. Thus, the

extraction and purification techniques employed in the extraction of iron in the blast furnace will

have an impact of the quality of steel that may be produced.

The overlap between physics and materials science has led to the offshoot field of materials

physics, which is concerned with the physical properties of materials. The approach is generally

more macroscopic and applied than in condensed matter physics. The study of metal alloys is a

significant part of materials science. Of all the metallic alloys in use today, the alloys of iron

(steel, stainless steel, cast iron, tool steel, alloy steels) make up the largest proportion both by

quantity and commercial value. Iron alloyed with various proportions of carbon gives low, mid

and high carbon steels. For the steels, the hardness and tensile strength of the steel is directly

related to the amount of carbon present, with increasing carbon levels also leading to lower

ductility and toughness. The addition of silicon and graphitization will produce cast irons

(although some cast irons are made precisely with no graphitization). The addition of chromium,

nickel and molybdenum to carbon steels (more than 10%) gives us stainless steels.

Other significant metallic alloys are those of Aluminum, Titanium, Copper and Magnesium.

Copper alloys have been known for a long time (since the Bronze Age), while the alloys of the

other three metals have been relatively recently developed. Due to the chemical reactivity of

these metals, the electrolytic extraction processes required were only developed relatively

recently. The alloys of Aluminum, Titanium and Magnesium are also known and valued for their
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high strength-to-weight ratios and, in the case of magnesium, their ability to provide

electromagnetic shielding. These materials are ideal for situations where high strength-to-weight

ratios are more important than bulk cost, such as in the aerospace industry and certain

automotive engineering applications. Other than metals, polymers and ceramics are also an

important part of materials science. Polymers are the raw materials (the resins) used to make

what we commonly call plastics. Plastics are really the final product, created after one or more

polymers or additives have been added to a resin during processing, which is then shaped into a

final form. Polymers which have been around, and which are in current widespread use, include

polyethylene, polypropylene, PVC, polystyrene, nylons, polyesters, acrylics, polyurethanes, and

polycarbonates. Plastics are generally classified as "commodity", "specialty" and "engineering"

plastics.

PVC (polyvinyl-chloride) is widely used, inexpensive, and annual production quantities are

large. It lends itself to an incredible array of applications, from artificial leather to electrical

insulation and cabling, packaging and containers. Its fabrication and processing are simple and

well-established. The versatility of PVC is due to the wide range of plasticisers and other

additives that it accepts. The term "additives" in polymer science refers to the chemicals and

compounds added to the polymer base to modify its material properties. Polycarbonate would be

normally considered engineering plastic (other examples include PEEK, ABS). Engineering

plastics are valued for their superior strengths and other special material properties. They are

usually not used for disposable applications, unlike commodity plastics.

Specialty plastics are materials with unique characteristics, such as ultra-high strength, electrical

conductivity, electro-fluorescence, high thermal stability, etc. It should be noted here that the

dividing line between the various types of plastics is not based on material but rather on their

properties and applications. For instance, polyethylene (PE) is a cheap, low friction polymer

commonly used to make disposable shopping bags and trash bags, and is considered a

commodity plastic, whereas Medium-Density Polyethylene MDPE is used for underground gas

and water pipes, and another variety called Ultra-high Molecular Weight Polyethylene
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UHMWPE is an engineering plastic which is used extensively as the glide rails for industrial

equipment and the low-friction socket in implanted hip joints.

Another application of material science in industry is the making of composite materials.

Composite materials are structured materials composed of two or more macroscopic phases. An

example would be steel-reinforced concrete; another can be seen in the "plastic" casings of

television sets, cell-phones and so on. These plastic casings are usually a composite material

made up of a thermoplastic matrix such as acrylonitrile-butadiene-styrene (ABS) in which

calcium carbonate chalk, talc, glass fibers or carbon fibers have been added for added strength,

bulk, or electro-static dispersion. These additions may be referred to as reinforcing fibers, or

dispersants, depending on their purpose.

Topic : Designing For Energy Efficiency

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Energy Efficiency

 Understand the Energy Transformation

Definition/Overview:

Energy: In physics, energy is a scalar physical quantity that describes the amount of work that

can be performed by a force. Energy is an attribute of objects and systems that is subject to a

conservation law. Several different forms of energy exist to explain all known natural

phenomena. These forms include (but are not limited to) kinetic, potential, thermal, gravitational,

sound, light, elastic, and electromagnetic energy. The forms of energy are often named after a

related force.
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Chemical transformation: Chemical transformation, in chemistry, shows the conversion of a

substrate to a product omitting the reagents or catalysts.

Key Points:

1. Energy Efficiency

In physics and engineering, including mechanical and electrical engineering, energy efficiency is

a dimensionless number, with a value between 0 and 1 or, when multiplied by 100, is given as a

percentage. The energy efficiency of a process, denoted by eta, is defined as Efficiency =

Output / Input

where output is the amount of mechanical work (in watts) or energy released by the process (in

joules), and input is the quantity of work or energy used as input to run the process. Due to the

principle of conservation of energy, energy efficiency within a closed system can never exceed

100%. Making homes, vehicles, and businesses more energy efficient is seen as a largely

untapped solution to addressing global warming, energy security, and fossil fuel depletion. Many

of these ideas have been discussed for years, since the 1973 oil crisis brought energy issues to the

forefront. In the late 1970s, physicist Amory Lovins popularized the notion of a "soft path" on

energy, with a strong focus on energy efficiency. Among other things, Lovins popularized the

notion of negawatts the idea of meeting energy needs by increasing efficiency instead of

increasing energy production.

Energy efficiency has proved to be a cost-effective strategy for building economies without

necessarily growing energy consumption, as environmental business strategist Joel Makower has

noted. For example, the state of California began implementing energy-efficiency measures in

the mid-1970s, including building code and appliance standards with strict efficiency

requirements. During the following years, California's energy consumption has remained

approximately flat on a per capita basis while national U.S. consumption doubled. As part of its

strategy, California implemented a three-step plan for new energy resources that puts energy

efficiency first, renewable electricity supplies second, and new fossil-fired power plants last.
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Still, efficiency often has taken a secondary position to new power generation as a solution to

global warming in creating national energy policy. Some companies also have been reluctant to

engage in efficiency measures, despite the often favorable returns on investments that can result.

Lovins' Rocky Mountain Institute points out that in industrial settings, "there are abundant

opportunities to save 70% to 90% of the energy and cost for lighting, fan, and pump systems;

50% for electric motors; and 60% in areas such as heating, cooling, office equipment, and

appliances." In general, up to 75% of the electricity used in the U.S. today could be saved with

efficiency measures that cost less than the electricity itself. Other studies have emphasized this.

A report published in 2006 by the McKinsey Global Institute, asserted that "there are sufficient

economically viable opportunities for energy-productivity improvements that could keep global

energy-demand growth at less than 1 percent per annum" less than half of the 2.2 percent average

growth anticipated through 2020 in a business-as-usual scenario. Energy productivity which

measures the output and quality of goods and services per unit of energy input can come from

either reducing the amount of energy required to produce something, or from increasing the

quantity or quality of goods and services from the same amount of energy. The Vienna Climate

Change Talks 2007 Report, under the auspices of the United Nations Framework Convention on

Climate Change (UNFCCC), clearly shows "that energy efficiency can achieve real emission

reductions at low cost"

In addition to concerns over global warming, a potentially more immediate problem drew

increasing attention during the mid-2000s: the possibly imminent peaking of world production of

petroleum, natural gas, and (eventually) coal. Because petroleum is critical to vital sectors of

industrial economies (especially transportation, industrial agriculture, and petrochemicals), and

replacing petroleum in these applications takes time, an unexpected decline in the world

production of petroleum could result in drastic increases in petroleum prices, leading to

economic hardship which may range from moderate to catastrophic, depending on how rapidly

oil production declines after the peak. The Hirsch report recommended several mitigation

strategies, which will necessarily involve reducing the demand for petroleum through increasing

the efficiency of use, as well as expanding the supply of alternatives.
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2. Energy Transformation

In physics and engineering, energy transformation or energy conversion, is any process of

transforming one form of energy to another. Energy of fossil fuels, solar radiation, or nuclear

fuels can be converted into other energy forms such as electrical, propulsive, or heating that are

more useful to us. Often, machines are used to transform energy. The efficiency of a machine

characterizes how well (how efficiently) it can produce a useful output (such as work for

example) through such a conversion. Energy transformations are important in the application of

the energy concept in various natural sciences including biology, chemistry, geology and

cosmology. Energy may be transformed so that it may be used by other natural processes or

machines, or else to provide some service to society (such as heat, light, or motion). For

example, an internal combustion engine converts the potential chemical energy in gasoline and

oxygen into the propulsive energy that moves a vehicle. A solar cell converts solar radiation into

electrical energy that can then be used to light a bulb or power a computer. The generic name for

a device which converts energy from one form to another is transducer.

The steam engine illustrates the energy conversion process. In a steam engine, burning coal heats

water (the working fluid), which expands as a gas (steam) and moves a piston. The steam is then

cooled in a radiator and once again brought near the hot coals in a cycle that keeps the steam

engine moving. The steam engine uses the temperature difference between the hot coal and the

radiator to move the piston. The operation of the steam engine is described from an energy

perspective by the machine cycles of thermodynamics, from the fluid flow perspective by fluid

mechanics, and from the heat flow perspective by the science of heat transfer. In a steam turbine,

steam is used to turn the blades of the turbine, which may then be used to turn a generator to

produce electricity. This process also requires that the steam be cooled at some point in the

process, because this cooling causes the pressure drop in one part of the system which causes the

steam to move from one place to another, which causes the blades of the turbine to turn. In a

nuclear power plant, atoms of fissionable material such as uranium and other radioactive

substances are split into fast-moving ions, and these products produce intense heat after they

strike and are stopped by the materials of the fuel rods and reactor cooling fluid. This heat is then

used to generate steam from water, which in turn is used very conventionally in a steam turbine
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to produce electricity. Conversion of one form of energy to another may be done with very high

or even perfect efficiency, unless the energy begins in the form of heat. The conversion of heat

into other forms of energy is never perfect, and according to the second law of thermodynamics

must always be accompanied by an increase in entropy, which is usually not always

accomplished simply by the further dissipation of a fraction of the heat into a colder bodies, still

remaining as heat.

There are a few processes in which heat is converted entirely into work or other forms of energy,

and in these, the device actually grows colder as it operates. Examples are a container of gas

expanding, or a concentration cell chemical cell which works by allowing a chemical to diffuse

and decrease in concentration. Such processes, however, are never reversible, as they require that

the gas remain in expansion and the chemical remain diffused into space. In this way, entropy

considerations of the second law of thermodynamics are fulfilled without having to retain a part

of the heat to accomplish it. Such processes can never therefore be full engines because they

cannot operate in a cycle to return to their former state. Fully reversible engines which return

concentrations of matter to their initial states in the conversion of heat to other types of energy,

must end by dumping a fraction of the heat into a cold reservoir. Some of the heat energy that

powers a steam engine or turbine, for example, must therefore always be "lost" as unconverted

heat, which must be dissipated at a lower temperature to fulfill entropy concerns, without being

turned into any useful work.

In Section 3 of this course you will cover these topics:

Product Delivery

Environmental Interactions During Product Use

Design For End Of Life

An Introduction To Life-Cycle Assessment

The Lca Impact And Interpretation Stages
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Topic : Product Delivery

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Product

 Understand the Delivery

 Learn about the Consumer Good Delivery

Definition/Overview:

Distribution: Distribution (or place) is one of the four elements of marketing mix. An

organization or set of organizations (go-betweens) involved in the process of making a product

or service available for use or consumption by a consumer or business user.

Key Points:

1. Product

In marketing, a product is anything that can be offered to a market that might satisfy a want or

need. In retailing, products are called merchandise. In manufacturing, products are purchased as

raw materials and sold as finished goods. Commodities are usually raw materials such as metals

and agricultural products, but a commodity can also be anything widely available in the open

market. Since 1575, the word "product" has referred to anything produced. Since 1695, the word

has referred to "thing or things produced". The economic or commercial meaning of product was

first used by political economist Adam Smith. In general usage, product may refer to a single

item or unit, a group of equivalent products, a grouping of goods or services, or an industrial

classification for the goods or services. Product may refer to a unique product, such as a single

carton of brand X milk, a single customized interior design, a single piece of lumber, or a single

hour of technical support. Serial numbers are used to identify certain unique products. A vehicle

identification number identifies a unique motor vehicle. The term "defective product" usually
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refers to a single instance or a few instances of unique products not meeting specifications or

standards. Every product is unique in the sense that it cannot be sold to different customers such

as customer A and customer B at the same time, or sold twice at the same time to a single

customer. An invoice is a business document requesting payment for actual product delivered.

Double billing is the error of charging a customer twice for the same unique product.

The specific meaning of generic product names varies over time and location. Some products

such as bread, milk, and salt have been bartered or sold for centuries, but the meaning of "bread"

or "milk" as a product varies. The technologies were not available for pasteurization and

homogenization of milk until the 20th century, and these food processing technologies are not

used worldwide. Bread varies by type of grain, specific recipe, and size of loaf. In 1924, Morton

Salt introduced iodized table salt, a product previously unavailable. Since 1961, pork bellies have

traded on the Chicago Mercantile Exchange, but due to selective breeding and changes in hog

feed, today's pork belly is not exactly equivalent to a 1960s pork belly. Certain products may be

considered equivalent or interchangeable for the purposes of trade, record-keeping, and

reporting, despite gradual changes in the product or variations among geographical locations.

The distinction between a new product and a minor modification to an existing product is not

always clear. Certain products have a product life cycle in which the supply and demand for the

product increases then decreases over time. The demand for certain food products such as bread

will tend to increase with population, but the supply and demand for a specific brand of bread

may decline over time. In the United States, a patent for a product is recognition that the product

is new in a legal sense. "Utility patents may be granted to anyone who invents or discovers any

new and useful process, machine, article of manufacture, or composition of matter, or any new

and useful improvement thereof; design patents may be granted to anyone who invents a new,

original, and ornamental design for an article of manufacture; and, plant patents may be granted

to anyone who invents or discovers and asexually reproduces any distinct and new variety of

plant."
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Product numbers in many businesses clearly identify the product by linking to a full description.

Product identification codes such as Universal Product Code, Global Trade Item Number and

International Standard Book Number allow multiple businesses to use a single product

identification code to indicate one unit of a mass-produced product. A product line is "a group of

products that are closely related, either because they function in a similar manner, are sold to the

same customer groups, are marketed through the same types of outlets, or fall within given price

ranges". Many businesses offer a range of product lines which may be unique to a single

organization or may be common across the business's industry. In 2002 the US Census compiled

revenue figures for the finance and insurance industry by various product lines such as "accident,

health and medical insurance premiums" and "income from secured consumer loans". Within the

insurance industry, product lines are indicated by the type of risk coverage, such as auto

insurance, commercial insurance and life insurance.

2. Delivery

Delivery is the process of transporting goods. Most goods are delivered through a transportation

network. Cargo (physical goods) is primarily delivered via roads and railroads on land, shipping

lanes on the sea and airline networks in the air. Certain specialized goods may be delivered via

other networks, such as pipelines for liquid goods, power grids for electrical power and computer

networks such as the Internet or broadcast networks for electronic information. The general

process of delivering goods is known as distribution. The study of effective processes for

delivery and disposition of goods and personnel is called logistics. Firms that specialize in

delivering commercial goods from point of production or storage to point of sale are generally

known as distributors, while those that specialize in the delivery of goods from point of sale to

the consumer are known as delivery services. Postal, courier and relocation services also deliver

goods for commercial and private interests.

3. Consumer Good Delivery

Most consumer goods are delivered from a point of production (factory or farm) through one or

more points of storage (warehouses) to a point of sale (retail store), where the consumer buys the
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good and is responsible for its transportation to point of consumption. There are many variations

on this model for specific types of goods and modes of sale. Products sold via catalogue or the

Internet may be delivered directly from the manufacturer or warehouse to the consumer's home,

or to an automated delivery booth. Small manufacturers may deliver their products directly to

retail stores without warehousing. Some manufacturers maintain factory outlets which serve as

both warehouse and retail store, selling products directly to consumers at wholesale prices

(although many retail stores falsely advertise as factory outlets). Building, construction,

landscaping and like materials are generally delivered to the consumer by a contractor as part of

another service. Some highly perishable or hazardous goods, such as radioisotopes used in

medical imaging, are delivered directly from manufacturer to consumer. Home delivery is often

available for fast food and other convenience products, e.g. pizza delivery. Sometimes home

delivery of supermarket goods is possible. A milk float is a small battery electric vehicle (BEV),

specifically designed for the delivery of fresh milk.

Topic : Environmental Interactions During Product Use

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Environmental Sociology

 Understand the Existential dualism

 Understand the Societal-environmental dialectic

Definition/Overview:

Environmental policy: Environmental policy is any (course of) action deliberately taken (or not

taken) to manage human activities with a view to prevent, reduce or mitigate harmful effects on

nature and natural resources, and ensuring that man-made changes to the environment do not

have harmful effects on humans.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

56
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Environmental Sociology

Environmental sociology is typically defined as the study of societal-environmental interactions,

although this definition immediately presents the perhaps insolvable problem of separating

human cultures from the rest of the environment. Although the focus of the field is the

relationship between society and environment in general, environmental sociologists typically

place special emphasis on studying the social factors that cause environmental problems, the

societal impacts of those problems, and efforts to solve the problems. In addition, considerable

attention is paid to the social processes by which certain environmental conditions become

socially defined as problems. Although there was sometimes acrimonious debate between the

constructivist and realist "camps" within environmental sociology in the 1990s, the two sides

have found considerable common ground as both increasingly accept that while most

environmental problems have a material reality they nonetheless become known only via human

processes such as scientific knowledge, activists' efforts, and media attention. In other words,

most environmental problems have a real ontological status despite our knowledge/awareness of

them stemming from social processes, processes by which various conditions are constructed as

problems by scientists, activists, media and other social actors. Correspondingly, environmental

problems must all be understood via social processes, despite any material basis they may have

external to humans. This interactiveness is now broadly accepted, but many aspects of the debate

continue in contemporary research in the field.

2. Existential dualism

The duality of the human condition rests with cultural uniqueness and evolutionary traits. From

one perspective, humans are embedded in the ecosphere and coevolved alongside other species.

Humans share the same basic ecological dependencies as other inhabitants of nature. From the

other perspective, humans are distinguished from other species because of their innovative

capacities, distinct cultures and varied institutions. Human creations have the power to

independently manipulate, destroy, and transcend the limits of the natural environment. Support

for each perspective varies among different communities. Biologists and ecologists typically put

more weight on the first perspective. Social scientists, on the other hand, emphasize the second

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

57
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



perspective. This division has shaped the foundation for the primary paradigms of environmental

sociology.

3. Societal-environmental dialectic

In 1975, the highly influential work of Allan Schnaiberg transfigured environmental sociology,

proposing a societal-environmental dialectic. This conflictual concept has overwhelming

political salience. First, the economic synthesis states that the desire for economic expansion will

prevail over ecological concerns. Policy will decide to maximize immediate economic growth at

the expense of environmental disruption. Secondly, the managed scarcity synthesis concludes

that governments will attempt to control only the direst of environmental problems to prevent

health and economic disasters. This will give the appearance that governments act more

environmentally conscious than they really do. Tertiary, the ecological synthesis generates a

hypothetical case where environmental degradation is so severe that political forces would

respond with sustainable policies. The driving factor would be economic damage caused by

environmental degradation. The economic engine would be based on renewable resources at this

point. Production and consumption methods would adhere to sustainability regulations. These

conflict-based syntheses have several potential outcomes. One is that the most powerful

economic and political forces will preserve the status quo and bolster their dominance.

Historically, this is the most common occurrence. Another potential outcome is for contending

powerful parties to fall into a stalemate. Lastly, tumultuous social events may result that

redistribute economic and political resources. Treadmill of Production In 1980, Schnaiberg

developed a conflict theory on human-environment interaction. The theory is that corporations

are driven by higher profitability and thereby must continue to grow and attract investments to

survive in a competitive market. This identifies the imperative for continued economic growth

levels that, once achieved, accelerate the need for future growth. This growth in production

requires a corresponding growth in consumption. The process contains a chief paradox;

economic growth is socially desired but environmental degradation is a common consequence

that in turn disrupts long-run economic expansion. The HEP theory claims that humans are such

a uniquely superior species that they are exempt from environmental forces. Shaped by the

leading Western worldview of the time, this was the popular societal paradigm from the
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industrial revolution until the second half of the 20th century. Human dominance was justified

by the uniqueness of culture, which is far more adaptable than biological traits. Culture also has

the capacity to accumulate and innovate, making it an unbounded resource capable of solving all

natural problems. As humans are not governed by natural conditions, they have complete control

of their own destiny. Any potential limitation posed by the natural world is surpassable using

human ingenuity. In the 1970s, scholars began recognizing the limits of what would be termed

the Human Exemptionalism Paradigm.

Catton and Dunlap suggested a new perspective that took environmental variables into full

account. They coined a new theory, the New Ecological Paradigm, with assumptions contrary to

the HEP. The NEP recognizes the innovative capacity of humans, but that says humans are still

ecologically interdependent as with other species. The NEP notes the power of social and

cultural forces but does not profess social determinism. Instead, humans are impacted by the

cause, effect, and feedback loops of ecosystems. The earth has a finite level of natural resources

and waste repositories. Thus, the biophysical environment can impose restraints on human

activity.

Topic : Design For End Of Life

Topic Objective:

At the end of this topic student would be able to:

 Learn about the End-of-life

 Understand the Recycling

 Learn about the Cost-benefit analysis

 Learn about the Trade in recyclates

 Learn about the Legislation

 Learn about the Government-mandated demand

 Learn about the Process
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 Learn about the Curbside collection

 Learn about the Sorting

 Learn about the Batteries, Biodegradable waste, clothing, Electronics disassembly and

reclamation

 Understand the Ferrous metals and Non-ferrous metals

 Learn about the Glass, Paper, Plastic

 Learn about the Textile, Timber, Other Techniques

 Learn about the Sustainable design, History and Recycling

Definition/Overview:

Common recyclables: Many different materials can be recycled but each type requires a

different technique.

Aggregates and concrete: Concrete aggregate collected from demolition sites is put through a

crushing machine, often along with asphalt, bricks, dirt, and rocks. Smaller pieces of concrete are

used as gravel for new construction projects. Crushed recycled concrete can also be used as the

dry aggregate for brand new concrete if it is free of contaminants. This reduces the need for other

rocks to be dug up, which in turn saves trees and habitats.

Key Points:

1. End-of-life

End-of-life is a term used with respect to a retailed product, indicating that a vendor will no

longer be marketing, selling, or promoting a particular product and may also be ending or

limiting support for said product. Product support during EOL varies by product. For hardware

with an expected lifetime of 10 years after production ends, the support includes spare parts,

technical support and service. Spare part lifetimes are price-driven due to increasing production

costs: when the parts no longer can be supplied through a high volume production site (often

closed when series production ends), the cost increases. In the computing field, this has

significance in the production and supportability of software and hardware products. For
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example; Microsoft has marked both Windows 95 and Windows 98 for end-of-life; hence its new

software, such as Office 2007, is not supported on Windows 95 or 98. Depending on vendor, this

may differ from end of service life, which has the added distinction that a system or software will

no longer be supported by the vendor providing support. With hardware products, the term has

come to incorporate the disposal and recycle ability of an article. Many companies are now

charging a "recycling" fee up front to cover the cost of disposal at "end of life". Many hardware

products are now engineered with end of life in mind.

2. Recycling

Recycling involves processing used materials into new products in order to prevent the waste of

potentially useful materials, reduce the consumption of fresh raw materials, reduce energy usage,

reduce air (from incineration) and water (from land filling) pollution by reducing the need for

"conventional" waste disposal, and lower greenhouse gas emissions as compared to virgin

production. Recycling is a key component of modern waste management and is the third

component of the "Reduce, Reuse, Recycle" waste hierarchy. Recyclable materials include glass,

paper, metal, textiles, electronics (cell phones, computers) and plastics. Though similar, the

composting of biodegradable waste such as food or garden waste is not typically considered

recycling. These materials are either brought to a collection centre or picked-up from the

curbside; and sorted, cleaned and reprocessed into new products bound for manufacturing.

3. Cost-benefit analysis

There is some debate over whether recycling is economically efficient. Municipalities often see

fiscal benefits from implementing recycling programs, largely due to the reduced landfill costs.

A study conducted by the Technical University of Denmark found that in 83% of cases,

recycling is the most efficient method to dispose of household waste. In addition to fiscal

benefits, justification for recycling lie in what economists call externalities, unpriced costs and

benefits which accrue to individuals outside of private transactions. Examples include increased

air pollution and greenhouse gases from incineration, reduced hazardous waste leaching from

landfills, reduced energy consumption, and reduced waste and resource consumption, which

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

61
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



leads to a reduction in environmentally damaging mining and timber activity. Without

mechanisms such as taxes or subsidies to internalize externalities, businesses will ignore them

despite the costs imposed on society. In order to make such non-fiscal benefits economically

relevant, advocates have pushed for legislative action to increase the demand for recycled

materials. The United States Environmental Protection Agency (EPA) has concluded in favour of

recycling, saying that recycling efforts reduced the country's carbon emissions by a net 49

million metric tonnes in 2005. In the United Kingdom, the Waste and Resources Action

Programme stated that Great Britain's recycling efforts reduce CO2 emissions by 10-15 tonnes a

year. Recycling is more efficient in densely populated areas, as there are economies of scale

involved. Certain requirements must be met in order for recycling to be economically feasible

and environmentally effective. These include an adequate source of recyclates, a system to

extract those recyclates from the waste stream, a nearby factory capable of reprocessing the

recyclates, and a potential demand for the recycled products. These last two requirements are

often overlooked without both an industrial market for production using the collected materials

and a consumer market for the manufactured goods, recycling is incomplete and in fact only

"collection".

Environmental effects of recycling

Material Energy Savings Air Pollution Savings

Aluminum 95% 95%

Cardboard 24%

Glass 5-30% 20%

Paper 40% 73%

Plastics 70%

Steel 60%
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Figure 1

4. Trade in recyclates

Certain countries trade in unprocessed recyclates. Some have complained that the ultimate fate of

recyclates sold to another country is unknown and they may end up in landfill instead of

reprocessed. According to one report, in America, 50-80% of computers destined for recycling

are actually not recycled. However, Pieter van Beukering, an economist specialising in waste

imports of China and India, believes that it is unlikely that bought materials would merely be

dumped in landfill: he also claims that the import of recyclates allows for large-scale

reprocessing, improving both the fiscal and environmental return through economies of scale.

There are reports of illegal-waste imports to China being dismantled and recycled solely for

monetary gain, without consideration for workers' health or environmental damage. Though the

Chinese government has banned these practices, it has not been able to eradicate them

completely, nor estimate the amount of illegal recycling still occurring. Certain regions have

difficulty using or exporting as much of a material as they recycle. This problem is most

prevalent with glass: both Britain and the US import large quantities of wine bottled in green

glass. Though much of this glass is sent to be recycled, outside the American Midwest there is

not enough wine production to use all of the reprocessed material. The extra must be downcycled

into building materials or re-inserted into the regular waste stream. Similarly, the northwestern

United States has difficultly finding markets for recycled newspaper, given the large number of

pulp mills in the region as well as the proximity to Asian markets. In other areas of the US,

however, demand for used newsprint has seen wide fluctuation.

5. Legislation

In order for a recycling program to work, having a large, stable supply of recyclable material is

crucial. Three legislative options have been used to create such a supply: mandatory recycling

collection, container deposit legislation, and refuse bans. Mandatory collection laws set recycling

targets for cities to aim for, usually in the form that a certain percentage of a material must be

diverted from the city's waste stream by a target date. The city is then responsible for working to

meet this target. Container deposit legislation involves offering a refund for the return of certain

containers, typically glass, plastic, and metal. When a product in such a container is purchased, a
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small surcharge is added to the price. This surcharge can be reclaimed by the consumer if the

container is returned to a collection point. These programs have been very successful, often

resulting in an 80% recycling rate. Despite such good results, the shift in collection costs from

local government to industry and consumers has created strong opposition to the creation of such

programs in some areas. A third method of increase supply of recyclates is to ban the disposal of

certain materials as waste, often including used oil, old batteries, tires and garden waste. One aim

of this method is to create a viable economy for proper disposal of banned products. Care must

be taken that enough of these recycling services exist, or such bans simply lead to increased

illegal dumping.

6. Government-mandated demand

Legislation has also been used to increase and maintain a "demand" for recycled materials. Four

methods of such legislation exist: minimum recycled content mandates, utilisation rates, and

procurement policies, recycled product labelling. Both minimum recycled content mandates and

utilisation rates increase "demand" directly by forcing manufacturers to include recycling in their

operations. Content mandates specify that a certain percentage of a new product must consist of

recycled material. Utilisation rates are a more flexible option: industries are permitted to meet

the recycling targets at any point of their operation or even contract recycling out in exchange for

tradeable credits. Opponents to both of these methods point to the large increase in reporting

requirements they impose, and claim that they rob industry of necessary flexibility. Governments

have used their own purchasing power to increase recycling demand through what are called

"procurement policies". These policies are either "set-asides", which earmark a certain amount of

spending solely towards recycled products, or "price preference" programs which provide a

larger budget when recycled items are purchased. Additional regulations can target specific

cases: in the US, for example, the Environmental Protection Agency mandates the purchase of

oil, paper, tires and building insulation from recycled or re-refined sources whenever possible.

The final government regulation towards increased demand is recycled product labeling. When

producers are required to label their packaging with amount of recycled material in the product

(including the packaging), consumers are better able to make educated choices. Consumers with

sufficient buying power can then choose more environmentally conscious options, prompt

producers to increase the amount of recycled material in their products, and indirectly increase
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demand. Standardised recycling labelling can also have a positive affect on supply of recyclates

if the labelling includes information on how and where the product can be recycled.

7. Process

A number of different systems have been implemented to collect recyclates from the general

waste stream. These systems tend to lie along the spectrum of trade-off between public

convenience and government ease and expense. The three main categories of collection are

"drop-off centres", "buy-back centres" and "curbside collection". Drop-off centres require the

waste producer carry the recyclates to a central location, either a installed or mobile collection

station or the reprocessing plant itself. They are the easiest type of collection to establish, but

suffer from low and unpredictable throughput. Buy-back centres differ in that the cleaned

recyclates are purchased, thus providing an clear incentive for use and creating a stable supply.

The post-processed material can then be sold on, hopefully creating a profit. Unfortunately

government subsidies are necessary to make buy-back centres a viable enterprise, as according to

the United States Nation Solid Wastes Management Association it costs on average US$50 to

process a ton of material, which can only be resold for US$30.

8. Curbside collection

Curbside collection encompasses many subtly different systems, which differ mostly on where in

the process the recyclates are sorted and cleaned. The main categories are "mixed waste

collection", "commingled recyclables" and "source separation". A waste collection vehicle

generally picks up the waste. At one end of the spectrum is "mixed waste collection", in which

all recyclates are collected mixed in with the rest of the waste, and the desired material is then

sorted out and cleaned at a central sorting facility. This results in a large amount of recyclable

waste, paper especially, being too soiled to reprocess, but has advantages as well: the city need

not pay for a separate collection of recyclates and no public education is needed. Any changes to

which materials are recyclable is easy to accommodate as all sorting happens in a central

location. In a "Commingled" or "single-stream" system, all recyclables for collection are mixed

but kept separate from other waste. This greatly reduces the need for post-collection cleaning but

does require public education on what materials are recyclable. "Source separation" is the other

extreme, where each material is cleaned and sorted prior to collection. This method requires the
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least post-collection sorting and produces the purest recyclates, but incurs additional operating

costs for collection of each separate material. An extensive public education program is also

required, which must be successful if recyclate contamination is to be avoided. Source separation

used to be the preferred method due to the high sorting costs incurred by commingled collection.

Advances in sorting technology, however, have lowered this overhead substantially many areas

which had developed source separation programs have since switched to commingled collection.

9. Sorting

Once commingled recyclates are collected and delivered to a central collection facility, the

different types of materials must be sorted. This is done in a series of stages, many of which

involve automated processes such that a truck-load of material can be fully sorted in less than an

hour. Initially, the commingled recyclates are removed from the collection vehicle and placed on

a conveyor belt spread out in a single layer. Large pieces of cardboard and plastic bags are

removed by hand at this stage, as they can cause later machinery to jam. Next, automated

machinery separates the recyclates by weight, splitting lighter paper and plastic from heavier

glass and metal. Cardboard is removed from the mixed paper and the most common types of

plastic (PET and HDPE) are collected. This separation is usually done by hand, but has become

automated in some sorting centres: a spectroscopic scanner is used to differentiate between

different types of paper and plastic based on the absorbed wavelengths, and subsequently divert

each material into the proper collection channel. Strong magnets are used to separate out ferrous

metals (tin-plated or steel cans), while non-ferrous metals are ejected by magnetic eddy currents.

A rotating magnetic field induces an electric current around the aluminum cans, which in turn

creates a magnetic eddy current inside the cans. This magnetic eddy current is repulsed by the

large magnetic field, and the cans are ejected from the rest of the recyclate stream. Finally, glass

must be sorted by hand based on its color: brown, amber, green or clear.

10. Batteries

The large variation in size and type of batteries makes their recycling extremely difficult: they

must first be sorted into similar kinds and each kind requires an individual recycling process.

Additionally, older batteries contain mercury and cadmium, harmful materials which must be

handled with care. Because of their potential environmental damage, proper disposal of used
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batteries is required by law in many areas. Unfortunately, this mandate has been difficult to

enforce. Lead-acid batteries, like those used in automobiles, are relatively easy to recycle and

many regions have legislation requiring vendors to accept used products. In the United States,

the recycling rate is 90%, with new batteries containing up to 80% recycled material.

11. Biodegradable waste

Kitchen, garden and other green waste can be recycled into useful material by composting. This

process allows natural aerobic bacteria to break down the waste into fertile topsoil. Much

composting is done on a household scale, but municipal green-waste collection programs also

exist. These programs can supplement their funding by selling the topsoil produced.

12. Clothing

Recycling clothes via consignment or swapping has become increasingly popular. In a clothing

swap, a group of people gather at a venue to exchange clothes amongst each other. In

organizations like Clothing Swap, Inc., unclaimed clothing is donated to a local charity.

13. Electronics disassembly and reclamation

The direct disposal of electrical equipment such as old computers and mobile phones is banned

in many areas due to the toxic contents of certain components. The recycling process works by

mechanically separating the metals, plastics and circuit boards contained in the appliance. When

this is done on a large scale at an electronic waste recycling plant, component recovery can be

achieved in a cost-effective manner.

14. Ferrous metals

Iron and steel are the world's most recycled materials, and among the easiest materials to

reprocess, as they can be separated magnetically from the waste stream. Recycling is via a

steelworks: scrap is either remelted in an electric arc furnace (90-100% scrap), or used as part of

the charge in a Basic Oxygen Furnace (around 25% scrap). Any grade of steel can be recycled to

top quality new metal, with no 'downgrading' from prime to lower quality materials as steel is

recycled repeatedly. 42% of crude steel produced is recycled material.
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15. Non-ferrous metals

Aluminum is one of the most efficient and widely-recycled materials. Aluminum is shredded and

ground into small pieces or crushed into bales. These pieces or bales are melted in an Aluminum

smelter to produce molten Aluminum. By this stage the recycled Aluminum is indistinguishable

from virgin Aluminum and further processing is identical for both. This process does not

produce any change in the metal, so Aluminum can be recycled indefinitely. Recycling

Aluminum saves 95% of the energy cost of processing new Aluminum. This is because the

temperature necessary for melting recycled, nearly pure, Aluminum is 600 C, while to extract

mined Aluminum from its ore requires 900 C. To reach this higher temperature, much more

energy is needed, leading to the high environmental benefits of Aluminum recycling.

16. Glass

Glass bottles and jars are gathered via curbside collection schemes and bottle banks, where the

glass may be sorted into color categories. The collected glass cullet is taken to a glass recycling

plant where it is monitored for purity and contaminants are removed. The cullet is crushed and

added to a raw material mix in a melting furnace. It is then mechanically blown or molded into

new jars or bottles. Glass cullet is also used in the construction industry for aggregate and

glassphalt. Glassphalt is a road-laying material which comprises around 30% recycled glass.

Glass can be recycled indefinitely as its structure does not deteriorate when reprocessed.

17. Paper

Paper can be recycled by reducing it to pulp and combing it with pulp from newly harvested

wood. As the recycling process causes the paper fibres to breakdown, each time paper is recycled

its quality decreases. This means that either a higher percentage of new fibres must be added, or

the paper downcycled into lower quality products. Any writing or colouration of the paper must

first be removed by deinking, which also removes fillers, clays, and fiber fragments. Almost all

paper can be recycled today, but some types are harder to recycle than others. Papers coated with

plastic or Aluminum foil, and papers that are waxed, pasted, or gummed are usually not recycled

because the process is too expensive. Gift wrap paper also cannot be recycled due to its already

poor quality. Sometimes recyclers ask for the removal of the glossy inserts from newspapers

because they are a different type of paper. Glossy inserts have a heavy clay coating that some
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paper mills cannot accept. Most of the clay is removed from the recycled pulp as sludge which

must be disposed of. If the coated paper is 20% by weight clay, then each ton of glossy paper

produces more than 200 kg of sludge and less than 800 kg of fiber.

18. Plastic

Plastic recycling is the process of recovering scrap or waste plastics and reprocessing the

material into useful products. Compared to glass or metallic materials, plastic poses unique

challenges. Because of the massive number of types of plastic, they each carry a resin

identification code, and must be sorted before they can be recycled. This can be costly; while

metals can be sorted using electromagnets, no such 'easy sorting' capability exists for plastics. In

addition to this, while labels do not need to be removed from bottles for recycling, lids are often

made from a different kind of non-recyclable plastic.

19. Textiles

When considering textile recycling one must understand what the material consists of. Most

textiles are composites of cotton (biodegradable material) and synthetic plastics. The textile's

composition will affect its durability and method of recycling. Workers sort and separate

collected textiles into good quality clothing and shoes which can be reused or worn. There is a

trend of moving these facilities from developed countries to developing countries either for

charity or sold at a cheaper price. Many international organisations collect used textiles from

developed countries as a donation to those third world countries. This recycling practice is

encouraged because it helps to reduce unwanted waste while providing clothings to the needies.

Damaged textiles are further sorted into grades to make industrial wiping cloths and for use in

paper manufacture or material suitable for fiber reclamation and filling products. If textile

reprocessors receive wet or soiled clothes however, these may still be disposed of in a landfill, as

the washing and drying facilities are not present at sorting units. Fiber reclamation mills sort

textiles according to fiber type and colour. Colour sorting eliminates the need to re-dye the

recycled textiles. The textiles are shredded into "shoddy" fibres and blended with other selected

fibres, depending on the intended end use of the recycled yarn. The blended mixture is carded to

clean and mix the fibres and spun ready for weaving or knitting. The fibres can also be

compressed for mattress production. Textiles sent to the flocking industry are shredded to make
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filling material for car insulation, roofing felts, loudspeaker cones, panel linings and furniture

padding.

20. Timber

Recycling timber has become popular due to its image as an environmentally friendly product,

with consumers commonly believing that by purchasing recycled wood the demand for green

timber will fall and ultimately benefit the environment. Greenpeace also view recycled timber as

an environmentally friendly product, citing it as the most preferable timber source on their

website. The arrival of recycled timber as a construction product has been important in both

raising industry and consumer awareness towards deforestation and promoting timber mills to

adopt more environmentally friendly practices. Wood recycling is a subject which has in recent

years taken an ever greater role in our lives. The problem, however, is that although many local

authorities like the idea of recycling, they do not fully support it. One of the countless examples,

which has been in the news is the concept of actually recycling wood which is growing in the

cities. Namely, recycling timber, trees and other sources.

21. Other Techniques

Several other materials are also commonly recycled, frequently at an industrial level. Ship

breaking is one example that has associated environmental, health, and safety risks for the area

where the operation takes place; balancing all these considerations is an environmental justice

problem. Tire recycling is also common. Used tires can be added to asphalt for producing road

surfaces or to make rubber mulch used on playgrounds for safety. They are also often used as the

insulation and heat absorbing/releasing material in specially constructed homes known as earth-

ships.

22. Sustainable design

Much of the difficulty inherent in recycling comes from the fact that most products are not

designed with recycling in mind. The concept of sustainable design aims to solve this problem,

and was first laid out in the book "Cradle to Cradle: Remaking the Way We Make Things" by

architect William McDonough and chemist Michael Braungart. They suggest that every product

(and all packaging they require) should have a complete "closed-loop" cycle mapped out for each
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component a way in which every component will either return to the natural ecosystem through

biodegradation or be recycled indefinitely. As with environmental economics, care must be taken

to ensure a complete view of the costs and benefits involved. For example, cardboard packaging

for food products is more easily recycled than plastic, but is heavier to ship and may result more

waste from spoilage.

23. History

Recycling has been a common practice for most of human history, with recorded advocates as far

back as Plato in 400 BC. During periods when resources were scarce, archaeological studies of

ancient waste dumps show less household waste (such as ash, broken tools and pottery) implying

more waste was being recycled in the absence of new material. In pre-industrial times, there is

evidence of scrap bronze and other metals being collected in Europe and melted down for

perpetual reuse, and in Britain dust and ash from wood and coal fires was downcycled as a base

material in brick making. The main driver for these types of recycling was the economic

advantage of obtaining recycled feedstock instead of acquiring virgin material, as well as a lack

of public waste removal in ever more densely-populated areas.

24. Wartime recycling

Resource shortages caused by the world wars, and other such world-changing occurrences

greatly encouraged recycling. Massive government promotion campaigns were carried out in

World War II in every country involved in the war, urging citizens to donate metals and conserve

fiber, as a matter of significant patriotic importance. Resource conservation programs established

during the war were continued in some countries without an abundance of natural resources,

such as Japan, after the war ended.

25. Post-war recycling

The next big investment in recycling occurred in the 1970s, due to rising energy costs. Recycling

aluminum uses only 5% of the energy required by virgin production; glass, paper and metals

have less dramatic but very significant energy savings when recycled feedstock is used.

Woodbury, New Jersey was the first city in the entire United States to mandate recycling. Led by

Rose Rowan in the early 1970s, the idea of towing a recycling trailer behind a waste
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management vehicle to enable the collection of trash and recyclable material at the same time

emerged. Other towns and cities soon followed suit, and today many cities in the U.S. make

recycling a requirement.

In 1987, the Mobro 4000 barge hauled garbage from New York to North Carolina; where it was

denied. It was then sent to Belize; where it was denied as well. Finally, the barge returned to

New York and the garbage was incinerated. The incident led to heated discussions in the media

about waste disposal and recycling. The incident is often referred to as igniting the recycling

"hysteria" of the 1990s.

Topic : An Introduction To Life-Cycle Assessment

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Life Cycle Assessment

 Understand the Life Cycle Inventory

Definition/Overview:

Objective assessment: Objective assessment is a form of questioning which has a single correct

answer.

Subjective assessment: Subjective assessment is a form of questioning which may have more

than one correct answer (or more than one way of expressing the correct answer).

Key Points:

1. Life Cycle Assessment

A life cycle assessment (LCA, also known as life cycle analysis, ecobalance, and cradle-to-grave

analysis) is the investigation and valuation of the environmental impacts of a given product or
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service caused or necessitated by its existence. The goal of LCA is to compare the full range of

environmental damages assignable to products and services, to be able to choose the least

burdensome one. The term 'life cycle' refers to the notion that a fair, holistic assessment requires

the assessment of raw material production, manufacture, distribution, use and disposal including

all intervening transportation steps necessary or caused by the product's existence. The sum of all

those steps - or phases - is the life cycle of the product. The concept also can be used to optimize

the environmental performance of a single product (ecodesign) or to optimize the environmental

performance of a company. Common categories of assessed damages are global warming

(greenhouse gases), acidification, smog, ozone layer depletion, eutrophication, eco-toxicological

and human-toxicological pollutants, desertification, land use as well as depletion of minerals and

fossil fuels. A classic example of an LCA is to determine whether beverage packaging made of

glass is more or less burdensome to the environment than plastic bottles. All life cycle phases for

both options need to be investigated. For glass bottles those phases are the mining of glass

minerals from the lithosphere, bottle production, bottling, all transports, and final disposal. For

plastic bottles they are raw oil production, oil refining, polymer production, bottle production,

bottling, transports, and final disposal. For all necessary auxiliary materials or services similar

process chains need to be considered: for example, a catalyst needed during the polymer

production needs to be included with its life cycle pro rata.

Ecological interventions generated along these complex process chains are inventoried, like

emissions to air, water or soil, resources taken from the biosphere, or land uses. These

interventions are then interpreted relating to their severity and compared for both options to

make a fair and holistic judgement. Simultaneously it is possible to establish which processes in

a product's life cycle are important contributors to damages and gain an understanding on the

major determinants of environmental performance of the assessed products. In the first phase, the

LCA-practitioner formulates and specifies the goal and scope of study in relation to the intended

application. The object of study is described in terms of a so-called functional unit. For the

example of comparing glass vs. plastic bottles, the functional unit could be 1 liter bottle

container for refrigerated juices. Comparing 1 kg of plastic bottles directly with 1 kg of glass

bottles, disregarding the packed volume, would not be an appropriate functional unit for the
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desired functionality of bottles. Apart from describing the functional unit, the goal and scope

should address the overall approach used to establish the system boundaries. The system

boundary determines which unit processes are included in the LCA and must reflect the goal of

the study. In recent years, two additional approaches to system delimitation have emerged.

These are often referred to as consequential modeling and attributional modeling. Finally the

goal and scope phase includes a description of the method applied for assessing potential

environmental impacts and which impact categories that are included. This second phase

'Inventory' involves data collection and modeling of the product system, as well as description

and verification of data. This encompasses all data related to environmental (e.g. CO2) and

technical (e.g. intermediate chemicals) quantities for all relevant and within study boundaries

unit processes that compose the product system. Example of inputs and outputs quantities

include inputs of materials, energy, chemicals and 'other' - and outputs in the form of air

emissions, water emissions or solid waste. Other types of exchanges or interventions such as

radiation or land use can also be included.

2. Life Cycle Inventory

Usually Life Cycle Assessments inventories and modeling are carried out using dedicated

software packages. Depending of the software package used it is possible to model life cycle

costing and life cycle social impacts in parallel with environmental life cycle. The data must be

related to the functional unit defined in the goal and scope definition. Data can be presented in

tables and some interpretations can be made already at this stage. The results of the inventory is

an LCI which provides information about all inputs and outputs in the form of elementary flow

to and from the environment from all the unit processes involved in the study. The third phase

'Life Cycle Impact Assessment' is aimed at evaluating the contribution to impact categories such

as global warming, acidification etc. The first step is termed characterization. Here, impact

potentials are calculated based on the LCI results. The next steps are normalization and

weighting, but these are both voluntary according the ISO standard. Normalization provides a

basis for comparing different types of environmental impact categories (all impacts get the same

unit). Weighting implies assigning a weighting factor to each impact category depending on the

relative importance. The phase stage 'interpretation' is the most important one. An analysis of
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major contributions, sensitivity analysis and uncertainty analysis leads to the conclusion whether

the ambitions from the goal and scope can be met. More importantly: what can be learned form

the LCA? All conclusions are drafted during this phase. Sometimes an independent critical

review is necessary, especially when comparisons are made that are used in the public domain.

Cradle-to-grave is the full Life Cycle Assessment from manufacture ('cradle') to use phase and

disposal phase ('grave'). For example, trees produce paper, which is recycled into low-energy

production cellulose (fiberized paper) insulation, then used as an energy-saving device in the

ceiling of a home for 40 years, saving 2,000 times the fossil-fuel energy used in its production.

After 40 years the cellulose fibers are replaced and the old fibers are disposed of, possibly

incinerated. All inputs and outputs are considered for all the phases of the life cycle. Cradle-to-

gate is an assessment of a partial product life cycle from manufacture ('cradle') to the factory

gate, i.e. before it is transported to the consumer. The use phase and disposal phase of the

product are usually omitted. Cradle-to-gate assessments are sometimes the basis for

environmental product declarations (EPD).Cradle-to-cradle is a specific kind of cradle-to-grave

assessment, where the end-of-life disposal step for the product is a recycling process. From the

recycling process originate new, identical products (e.g. glass bottles from collected glass

bottles), or different products (e.g. glass wool insulation from collected glass bottles).

Topic : The Lca Impact And Interpretation Stages

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Life Cycle Impact Assessment

 Understand the Interpretation

 Learn about the Economic Input-Output Life Cycle Assessment

 Understand the Critiques
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Definition/Overview:

Concept: A concept is a cognitive unit of meaning an abstract idea or a mental symbol

sometimes defined as a "unit of knowledge," built from other units which act as a concept's

characteristics. A concept is typically associated with a corresponding representation in a

language or symbology such as a word.

Key Points:

1. Life Cycle Impact Assessment

The phase 'Life Cycle Impact Assessment' is aimed at evaluating the contribution to impact

categories such as global warming, acidification, etc. The first step is termed characterization.

Here, impact potentials are calculated based on the LCI results. The next steps are normalization

and weighting, but these are both voluntary according the ISO standard. Normalization provides

a basis for comparing different types of environmental impact categories (all impacts get the

same unit). Weighting implies assigning a weighting factor to each impact category depending

on the relative importance.

2. Interpretation

The phase stage 'interpretation' is the most important one. An analysis of major contributions,

sensitivity analysis and uncertainty analysis leads to the conclusion whether the ambitions from

the goal and scope can be met. More importantly: what can be learned from the LCA? All

conclusions are drafted during this phase. Sometimes an independent critical review is necessary,

especially when comparisons are made that are used in the public domain.
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3. Economic Input-Output Life Cycle Assessment

EIOLCA, or Economic Input-Output LCA involves use of aggregate sector-level data on how

much environmental impact can be attributed to each sector of the economy and how much each

sector purchases from other sectors. Such analysis can account for long chains (for example,

building an automobile requires energy, but producing energy requires vehicles, and building

those vehicles requires energy, etc.), which somewhat alleviates the scoping problem of process

LCA; however, EIO-LCA relies on sector-level averages that may or may not be representative

of the specific subset of the sector relevant to a particular product and therefore is not suitable for

evaluating the environmental impacts of products. Hybrid LCA describes approaches to blending

data from EIO and process-based models. For example, one might use process LCA to capture

all of the aspects that can be measured within the scope of the study and use EIOLCA to capture

the supply chain outside of the system boundary.

4. Critiques

Life-cycle analysis is a powerful tool for analyzing commensurable aspects of quantifiable

systems. Not every factor, however, can be reduced to a number and inserted into a model. Rigid

system boundaries make accounting for changes in the system difficult. This is sometimes

referred to as the boundary critique to systems thinking. Additionally, social implications of

products are generally lacking in LCAs. The Agroecology tool "agroecosystem analysis" offers a

framework to incorporate incommensurable aspects of the life cycle of a product (such as social

impacts, and soil and water implications). This tool is specifically useful in the analysis of a

product made from agricultural materials such as corn ethanol or soybean biodiesel because it

can account for an ecology of contexts interacting and changing through time. This analysis tool

should not be used instead of life-cycle analysis, but rather, in conjunction with life-cycle

analysis to produce a well-rounded assessment.

In Section 4 of this course you will cover these topics:
Streamlining The Lca Process
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Using The Corporate Industrial Ecology Toolbox
Managing Industrial Ecology In The Corporation
Indicators And Metrics
Services, Technology, And Environment

Topic : Streamlining The Lca Process

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Life Cycle Assessment Process

 Understand the Life Cycle Assessment (LCA) As a Tool

Definition/Overview:

Cradle-to-grave: Cradle-to-grave is the full Life Cycle Assessment from manufacture ('cradle')

to use phase and disposal phase ('grave').

Key Points:

1. Life Cycle Assessment Process

While Life Cycle Assessment has been widely used, it continues to face challenges. First, the

process is inherently complex, time consuming, and costly. It requires considerable data and

relies on a variety of assumptions. Second, there are continuing questions about impact

assessment, especially for "local" issues such as ecotoxicity, human health, or nutrient

enrichment (eutrophication). Finally, communicating the results of a Life Cycle Assessment is a

considerable challenge, given the complexity of the method. The concept of Life Cycle

Assessment emerged in the 1970s as a way to assess the overall use of energy and materials by

products or services, from "cradle to grave" (creation of raw materials to final disposal). Later,
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the method was extended to include environmental emissions to air, water, and solid waste. In

2000, the International Standards Organization (ISO) completed work on a series of standards

that have become the general benchmark for the technique.

2. Life Cycle Assessment (LCA) As a Tool

Life Cycle Assessment (LCA) is a tool that can be used to assess the environmental impacts of a

product, process or service from design to disposal i.e. across its entire lifecycle, a so called

cradle to grave approach. The impacts on the environment may be beneficial or adverse. These

impacts are sometimes referred to as the "environmental footprint" of a product or service. LCA

involves the collection and evaluation of quantitative data on the inputs and outputs of material,

energy and waste flows associated with a product over its entire life cycle so that the

environmental impacts can be determined.

Life-cycle assessment has emerged as a valuable decision-support tool for both policy makers

and industry in assessing the cradle-to-grave impacts of a product or process. Three forces are

driving this evolution. First, government regulations are moving in the direction of "life-cycle

accountability;" the notion that a manufacturer is responsible not only for direct production

impacts, but also for impacts associated with product inputs, use, transport, and disposal. Second,

business is participating in voluntary initiatives which contain LCA and product stewardship

components. These include, for example, ISO 14000 and the Chemical Manufacturer

Association's Responsible Care Program, both of which seek to foster continuous improvement

through better environmental management systems. Third, environmental "preferability" has

emerged as a criterion in both consumer markets and government procurement guidelines.

Together these developments have placed LCA in a central role as a tool for identifying cradle-

to-grave impacts both of products and the materials from which they are made. The "life-cycle"

or "cradle-to-grave" impacts include the extraction of raw materials; the processing,

manufacturing, and fabrication of the product; the transportation or distribution of the product to

the consumer; the use of the product by the consumer; and the disposal or recovery of the

product after its useful life.
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Life Cycle Assessment is a process to evaluate the environmental burdens associated with a

product, process, or activity by identifying and quantifying energy and materials used and wastes

released to the environment; to assess the impact of those energy and materials used and releases

to the environment; and to identify and evaluate opportunities to affect environmental

improvements. The assessment includes the entire life cycle of the product, process or activity,

encompassing, extracting and processing raw materials; manufacturing, transportation and

distribution; use, re-use, maintenance; recycling, and final disposal (see Figure 1).

Topic : Using The Corporate Industrial Ecology Toolbox

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Industrial Ecology

 Understand the Overview

Definition/Overview:

Integral ecology: Integral ecology is an emerging field that applies Ken Wilber's integral theory

to environmental studies and ecological research. Integral ecology is defined as the mixed

methods study of the subjective and objective aspects of organisms in relationship to their inter-

subjective and inter-objective environments. As a result integral ecology doesnt require a new

definition of ecology as much as it provides an integral interpretation of the standard definition

of ecology, where organisms and their environments are recognized as having interiority.

Integral ecology also examines developmental stages in both nature and humankind, including

how nature shows up to people operating from differing worldviews.
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Key Points:

1. Industrial Ecology

Industrial Ecology (IE) is an interdisciplinary field that focuses on the sustainable combination

of environment, economy and technology. The central idea is the analogy between natural and

socio-technical systems. The word 'industrial' does not only refer to industrial complexes but

more generally to how humans use natural resources in the production of goods and services.

Ecology refers to the concept that our industrial systems should incorporate principles exhibited

within natural ecosystems. Industrial ecology is the shifting of industrial process from linear

(open loop) systems, in which resource and capital investments move through the system to

become waste, to a closed loop system where wastes become inputs for new processes.

2. Overview

Much of the research focuses on the following areas:

 material and energy flow studies ("industrial metabolism")

 dematerialization and decarbonization

 technological change and the environment

 life-cycle planning, design and assessment

 design for the environment ("eco-design")

 extended producer responsibility ("product stewardship")

 eco-industrial parks ("industrial symbiosis")

 product-oriented environmental policy

 eco-efficiency

Industrial ecology proposes not to see industrial systems (for example a factory, an ecoregion, or

national or global economy) as being separate from the biosphere, but to consider it as a

particular case of an ecosystem - but based on infrastructural capital rather than on natural

capital. It is the idea that as natural systems do not have waste in them, we should model our

systems after natural ones if we want them to be sustainable. Along with more general energy

conservation and material conservation goals, and redefining commodity markets and product

stewardship relations strictly as a service economy, industrial ecology is one of the four

objectives of Natural Capitalism. This strategy discourages forms of amoral purchasing arising

from ignorance of what goes on at a distance and implies a political economy that values natural
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capital highly and relies on more instructional capital to design and maintain each unique

industrial ecology.

3. Environmental design

Environmental design is the process of addressing environmental parameters when devising

plans, programs, policies, buildings, or products. Classical prudent design may have always

considered environmental factors; however, the environmental movement beginning in the 1960s

has made the concept more explicit. Environmental Design has been defined: "We live in the

world by design. Creating the everyday environment in which we live involves complex systems

of cultural meaning, visual communication and the use of tools, technology and materials. As a

field of study, Environmental design encompasses the built, natural, and human environments

and focuses on fashioning physical and social interventions informed by human behavior and

environmental processes. Design asks us to find answers to the most fundamental of human

questions: how should we live in the world and what should inform our actions? This complex

endeavor requires an interdisciplinary approach." Environmental design in the old-fashioned

sense develops physical environments, both interior and exterior, to meet one or more aesthetic

or day-to-day functional needs, or to create a specific sort of experience - the focus being the

human-designed environment. Environmental design includes such specialties as architects,

acoustical scientists, engineers, environmental scientists, landscape architects, urban planning,

interior designers, lighting designers, and exhibition designers. In many situations, historic

preservation can be added to this list. Another recent addition to this general area might be

"disability rights movement disability access". In terms of a larger scope, environmental design

has implications for the industrial design of products: innovative automobiles, wind-electricity

generators, solar-electric equipment, and other kinds of equipment could serve as examples.

Topic : Managing Industrial Ecology In The Corporation

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Managing Industrial ecology

 Understand the Corporation

Definition/Overview:

Management: Management in business and human organization activity is simply the act of

getting people together to accomplish desired goals. Management comprises planning,

organizing, staffing, leading or directing, and controlling an organization (a group of one or more

people or entities) or effort for the purpose of accomplishing a goal. Resourcing encompasses the

deployment and manipulation of human resources, financial resources, technological resources,

and natural resources.

Key Points:

1. Managing Industrial ecology

Industrial ecology was popularized in 1989 in a Scientific American article by Robert Frosch and

Nicholas E. Gallopoulos. Frosch and Gallopoulos' vision was "why would not our industrial

system behave like an ecosystem, where the wastes of a species may be resource to another

species? Why would not the outputs of an industry be the inputs of another, thus reducing use of

raw materials, pollution, and saving on waste treatment?" A notable example resides in a Danish

industrial park in the city of Kalundborg. Here several linkages of byproducts and waste heat can

be found between numerous entities such as a large power plant, an oil refinery, a

pharmaceutical plant, a plasterboard factory, an enzyme manufacturer, a waste company and the

city itself. The scientific field Industrial Ecology has grown fast in recent years. The Journal of

Industrial Ecology (since 1997), the International Society for Industrial Ecology (since 2001),

and the journal Progress in Industrial Ecology give Industrial Ecology a strong and dynamic

position in the international scientific community. Industrial Ecology principles are also

emerging in various policy realms such as the concept of the Circular Economy that is being

promoted in China. Although the definition of the Circular Economy has yet to be formalized,

generally the focus is on strategies such as creating a circular flow of materials, and cascading

energy flows. An example of this would be using waste heat from one process to run another
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process that requires a lower temperature. This maximizes the efficiency of exergy use. The hope

is that strategy such as this will create a more efficient economy with fewer pollutants and other

unwanted by products. One of the central principles of Industrial Ecology is the view that

societal and technological systems are bounded within the biosphere, and do not exist outside of

it. Ecology is used as a metaphor due to the observation that natural systems reuse materials and

have a largely closed loop cycling of nutrients. Industrial Ecology approaches problems with the

hypothesis that by using similar principles as natural systems, industrial systems can be

improved to reduce their impact on the natural environment as well. The table shows the general

metaphor.

The Kalundborg industrial park is located in Denmark. This industrial park is special because

companies reuse each others' waste (which then becomes by-products). For example, the Energy

E2 Asns Power Station produces gypsum as a by product of the electricity generation process;

this gypsum becomes a resource for the BPB Gyproc A/S which produces plasterboards. This is

one example of a system inspired by the biosphere-technosphere metaphor: in ecosystems, the

waste from one organism is used as inputs to other organisms; in industrial systems, waste from

a company is used as a resource by others. IE examines societal issues and their relationship with

both technical systems and the environment. Through this holistic view , IE recognizes that

solving problems must involve understanding the connections that exist between these systems,

various aspects cannot be viewed in isolation. Often changes in one part of the overall system

can propagate and cause changes in another part. Thus, you can only understand a problem if you

look at its parts in relation to the whole. Based on this framework, IE looks at environmental

issues with a systems thinking approach.

Take a city for instance. A city can be divided into commercial areas, residential areas, offices,

services, infrastructures, etc. These are all sub-systems of the 'big city system. Problems can

emerge in one sub-system, but the solution has to be global. Lets say the price of housing is

rising dramatically because there is too high a demand for housing. One solution would be to

build new houses, but this will lead to more people living in the city, leading to the need of more
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infrastructures like roads, schools, more supermarkets, etc. This system is a simplified

interpretation of reality whose behaviors can be predicted. In many cases, the systems IE deals

with are complex systems. Complexity makes it difficult to understand the behavior of the

system and may lead to rebound effects. Due to unforeseen behavioral change of users or

consumers, a measure taken to improve environmental performance does not lead to any

improvement or may even worsen the situation. For instance, in big cities, traffic can become

problematic.

Let's imagine the government wants to reduce air pollution and makes a policy stating that only

cars with an even license plate number can drive on Tuesdays and Thursdays. Odd license plate

numbers can drive on Wednesdays and Fridays. Finally, the other days, both cars are allowed on

the roads. The first effect could be that people buy a second car, with a specific demand for

license plate numbers, so they can drive every day. The rebound effect is that, the days when all

cars are allowed to drive, some inhabitants now use both cars (whereas they only had one car to

use before the policy). The policy did obviously not lead to environmental improvement but even

made air pollution worse. Moreover, life cycle thinking is also a very important principle in

industrial ecology. It implies that all environmental impacts caused by a product, system, or

project during its life cycle are taken into account. In this context life cycle includes

 Raw material extraction

 Material processing

 Manufacture

 Use

 Maintenance

 Disposal

The transport necessary between these stages is also taken into account as well as, if relevant,

extra stages such as reuse, remanufacture, and recycle. Adopting a life cycle approach is

essential to avoid shifting environmental impacts from one life cycle stage to another. This is

commonly referred to as problem shifting. For instance, during the re-design of a product, one
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can choose to reduce its weight, thereby decreasing use of resources. However, it is possible that

the lighter materials used in the new product will be more difficult to dispose of. The

environmental impacts of the product gained during the extraction phase are shifted to the

disposal phase. Overall environmental improvements are thus null. A final and important

principle of IE is its integrated approach or multidisciplinarity. IE takes into account three

different disciplines: social sciences (including economics), technical sciences and

environmental sciences. The challenge is to merge them into a single approach.

2. Corporation

A corporation is a legal entity separate from the persons that form it. It is a legal entity owned by

individual stockholders. In British tradition it is the term designating a body corporate, where it

can be either a corporation sole (an office held by an individual natural person, which is a legal

entity separate from that person) or a corporation aggregate (involving more persons). In

American and, increasingly, international usage, the term denotes a body corporate formed to

conduct business, and this meaning of corporation is discussed in the remaining part of this entry

(the limited company in British usage). Corporations exist as a product of corporate law, and

their rules balance the interests of the shareholders that invest their capital and the employees

who contribute their labor. People work together in corporations to produce value and generate

income. In modern times, corporations have become an increasingly dominant part of economic

life. People rely on corporations for employment, for their goods and services, for the value of

the pensions, for economic growth and social development. The defining feature of a corporation

is its legal independence from the people who create it. If a corporation fails, shareholders

normally only stand to lose their investment (and possibly, in the unusual case where the shares

are not fully paid up, any amount outstanding on them - and not even that in the case of a No

liability company), and employees will lose their jobs, but neither will be further liable for debts

that remain owing to the corporation's creditors unless they have separately varied this, e.g. with

personal guarantees. This rule is called limited liability, and it is why the names of corporations

in the UK end with "Ltd." (or some variant like "Inc." and "plc").
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Topic : Indicators And Metrics

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Key Performance Indicators

 Understand the Metric

Definition/Overview:

Percentage: Percentages are correctly used to express fractions of the total.

Liability: In the most general sense, a liability is anything that is a hindrance, or puts individuals

at a disadvantage. It can also be used as a slang term to describe someone that puts a team or

group of which they are a member at a disadvantage, and would thus be better off without.

Key Points:

1. Key Performance Indicators

Key Performance Indicators (KPI) are financial and non-financial metrics used to help an

organization define and measure progress toward organizational goals. KPIs are used in Business

Intelligence to assess the present state of the business and to prescribe a course of action. The act

of monitoring KPIs in real-time is known as business activity monitoring. KPIs are frequently

used to "value" difficult to measure activities such as the benefits of leadership development,

engagement, service, and satisfaction. KPIs are typically tied to an organization's strategy (as

exemplified through techniques such as the Balanced Scorecard).The KPIs differ depending on

the nature of the organization and the organization's strategy. They help an organization to

measure progress towards their organizational goals, especially toward difficult to quantify

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

87
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



knowledge-based processes. A KPI is a key part of a measurable objective, which is made up of

a direction, KPI, benchmark, target and time frame. For example: "Increase Average Revenue

per Customer from 10 to 15 by EOY 2008". In this case, 'Average Revenue Per Customer' is the

KPI. KPIs should not be confused with a Critical Success Factor. For the example above, a

critical success factor would be something that needs to be in place to achieve that objective; for

example, a product launch.

Performance indicators differ from business drivers & aims (or goals). A school might consider

the failure rate of its students as a Key Performance Indicator which might help the school

understand its position in the educational community, whereas a business might consider the

percentage of income from return customers as a potential KPI. But it is necessary for an

organization to at least identify its KPIs. The key environments for identifying KPIs are:

 Having a pre-defined business process.

 Having clear goals/performance requirements for the business processes.

 Having a quantitative/qualitative measurement of the results and comparison with set goals.

 Investigating variances and tweaking processes or resources to achieve short-term goals.

 When identifying KPIs the acronym SMART is often applied. KPIs need to be:

 Specific

 Measurable

 Achievable

 Result-oriented or Relevant

 Time-bound

2. Metric

A metric is a standard unit of measure, such as mile or second, or more generally, part of a

system of parameters, or systems of measurement, or a set of ways of quantitatively and

periodically measuring, assessing, controlling or selecting a person, process, event, or institution,

along with the procedures to carry out measurements and the procedures for the interpretation of

the assessment in the light of previous or comparable assessments.

Metrics are usually specialized by the subject area, in which case they are valid only within a

certain domain and cannot be directly benchmarked or interpreted outside it. This factor severely
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limits the applicability of metrics, for instance in comparing performance across domains. The

prestige attached to them may be said to relate to a 'quantifiability fallacy', the erroneous belief

that if a conclusion is reached by quantitative measurement, it must be vindicated, irrespective of

what parameters or purpose the investigation is supposed to have. Examples include academic

metrics such as an academic journal's impact factor and bibliometrics; crime statistics; corporate

investment metrics, such as earnings per share or Price-to-earnings ratio; economic metrics or

economic indicators, such as gross domestic product and the Gini coefficient, which are the

subject of econometrics; education metrics, such as grade point average, standardized test scores

such as the SAT and College and university rankings; environmental or sustainability metrics

and indices; health metrics, such as mortality rate and life expectancy; market metrics such as the

Q score; political metrics, such as the United States Presidential approval rating; software

metrics; and vehicle metrics such as miles per gallon. In business, they are sometimes referred to

as key performance indicators, such as overall equipment effectiveness, or key risk indicators.

Among the marketing KPIs top management analyzes are:

 Customer related numbers

 New customers acquired

 Status of existing customers

 Customer attrition

 Turnover generated by segments of the customers - these could be demographic filters

 Outstanding balances held by segments of customers and terms of payment - these could be

demographic filters

 Collection of bad debts within customer relationships

 Demographic analysis of individuals (potential customers) applying to become customers, and

the levels of approval, rejections and pending numbers

 Delinquency analysis of customers behind on payments

 Profitability of customers by demographic segments and segmentation of customers by

profitability

Many of these aforementioned customer KPIs are developed and improved with customer

relationship management
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This is more an inclusive list than an exclusive one. The above more or less describe what a bank

would do, but could also refer to a telephone company or similar service sector company.

What is important is:

 KPI-related data which is consistent and correct.

 Timely availability of KPI related Data.

Faster availability of data is beginning to become a concern for more and more organizations.

Delays of a month or two were commonplace. Of late, several banks have tried to move to

availability of data at shorter intervals and less delays. For example, in businesses which have

higher operational/credit risk loading (that involve credit cards, wealth management), Citibank

has moved onto a weekly availability of KPI related data or sometimes a daily analysis of

numbers. This means that data is usually available within 24 hours as a result of automation and

the use of IT.

Topic : Services, Technology, And Environment

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Technology

 Appropriate Technology

 Understand the Services and Environment

Definition/Overview:

Simultaneity: Services are rendered and consumed during the same period of time. As soon as

the service consumer has requested the service (delivery), the particular service must be

generated from scratch without any delay and friction and the service consumer instantaneously

consumes the rendered benefits for executing his upcoming activity or task.
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Service Consumer Count: Service Consumer Count specifies the number of intended,

identified, named, registered and authorized service consumers which shall be and/or are allowed

and enabled to call and utilize the defined service for executing and/or supporting their business

tasks or private activities.

Key Points:

1. Technology

Technology is a broad concept that deals with a species' usage and knowledge of tools and crafts,

and how it affects a species' ability to control and adapt to its environment. In human society, it

is a consequence of science and engineering, although several technological advances predate the

two concepts. Technology can refer to material objects of use to humanity, such as machines,

hardware or utensils, but can also encompass broader themes, including systems, methods of

organization, and techniques. The term can either be applied generally or to specific areas:

examples include "construction technology", "medical technology", or "state-of-the-art

technology". Technologies are not usually exclusively products of science, because they have to

satisfy requirements such as utility, usability and safety. Engineering is the goal-oriented process

of designing and making tools and systems to exploit natural phenomena for practical human

means, often (but not always) using results and techniques from science. The development of

technology may draw upon many fields of knowledge, including scientific, engineering,

mathematical, linguistic, and historical knowledge, to achieve some practical result. Technology

is often a consequence of science and engineering although technology as a human activity

precedes the two fields. For example, science might study the flow of electrons in electrical

conductors, by using already-existing tools and knowledge. This new-found knowledge may then

be used by engineers to create new tools and machines, such as semiconductors, computers, and

other forms of advanced technology. In this sense, scientists and engineers may both be

considered technologists; the three fields are often considered as one for the purposes of research

and reference.
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2. Appropriate Technology

Appropriate technology (AT) is technology that is designed with special consideration to the

environmental, ethical, cultural, social and economical aspects of the community it is intended

for. With these goals in mind, AT typically requires fewer resources, is easier to maintain, and

has a lower overall cost and less of an impact on the environment. Proponents use the term to

describe technologies which they consider to be suitable for use in developing nations or

underdeveloped rural areas of industrialized nations, which they feel cannot operate and maintain

high technology. Appropriate Technology usually prefers labor-intensive solutions over capital-

intensive ones, although labor-saving devices are also used where this does not mean high capital

or maintenance cost. In practice, it is often something that might be described as using the

simplest level of technology that can effectively achieve the intended purpose in a particular

location. However, the terminology is not very precise. E. F. Schumacher asserts that such

technology, described in the book Small is Beautiful tends to promote values such as health,

beauty and permanence, in that order. What exactly constitutes appropriate technology in any

given case is a matter of debate, but generally the term is used by theorists to question high

technology or what they consider to be excessive mechanization, human displacement, resource

depletion or increased pollution associated with industrialisation. The term has often, though not

always, been applied to the situations of developing nations or underdeveloped rural areas of

industrialized nations. "Intermediate technology" can be a synonym for "appropriate

technology."

It was coined by E.F. Schumacher to describe technology which is significantly more effective

and expensive than traditional methods, but still an order of magnitude (10 times) cheaper than

developed world technology. It is a technology that proponents argue can be easily purchased

and used by poor people, and according to proponents can lead to greater productivity while

minimizing social dislocation. Much intermediate technology can also be built and serviced

using locally available materials and knowledge. "Appropriate" energy technologies are

especially suitable for isolated and/or small scale energy needs. However, high capital cost must
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be taken into account. Electricity can be provided from solar cells (which are expensive initially,

but simple), wind power or micro hydro, with energy stored in batteries.

Biobutanol, biodiesel and straight vegetable oil can be appropriate, direct biofuels in areas where

vegetable oil is readily available and cheaper than fossil fuels. A generator (running on biofuels)

can be run more efficiently if combined with batteries and an inverter; this adds significantly to

capital cost but reduces running cost, and can potentially make this a much cheaper option than

the solar, wind and micro-hydro options. Biogas is another potential source of energy,

particularly where there is an abundant supply of waste organic matter. The term soft energy

technology was coined by Amory Lovins to describe "appropriate" renewable energy.

3. Services and Environment

Services can be paraphrased in terms of their generic key characteristics. A service is the

diametrically opposed non-material counterpiece of a physical good. A service provision

comprises a sequence of activities that does not result in ownership of the outcome, and this is

what fundamentally differentiates it from furnishing someone with physical goods. Service

provision is a process that creates predetermined benefits by effectuating either a change of

service consumers, a change in their physical possessions or a change in their (in) tangible assets.

By composing and orchestrating the appropriate level of resources, skill, ingenuity, and

experience for effecting specific benefits for service consumers, service providers participate in

an economy without the restrictions of carrying stock (inventory) or the need to concern

themselves with bulky raw materials. On the other hand, their investment in expertise does

require consistent service marketing and upgrading in the face of competition which has equally

few physical restrictions. Providers of services make up the Tertiary sector of the economy.

Services are intangible and insubstantial: they cannot be touched, gripped, handled, looked at,

smelled, tasted or heard. Thus, there is neither potential nor need for transport, storage or

stocking of services. Furthermore, a service cannot be (re)sold or owned by somebody, neither

can it be turned over from the service provider to the service consumer nor returned from the

service consumer to the service provider. Solely, the service delivery can be commissioned to a
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service provider who must generate and render the service at the distinct request of an authorized

service consumer.

In Section 5 of this course you will cover these topics:

Industrial Ecosystems

Metabolic And Resource Analysis

Systems Analysis, Models, And Scenario Development

Earth Systems Engineering And Management

The Future Of Industrial Ecology

Topic : Industrial Ecosystems

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Industrial ecosystems

 Understand the Industrial ecology

Definition/Overview:

Ecosystem: An ecosystem is a natural unit consisting of all plants, animals and micro-organisms

(biotic factors) in an area functioning together with all of the non-living physical (abiotic) factors

of the environment.

Industry: An industry is the manufacturing of a good or service within a category. Although

industry is a broad term for any kind of economic production, in economics and urban planning

industry is a synonym for the secondary sector, which is a type of economic activity involved in

the manufacturing of raw materials into goods and products.
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Key Points:

1. Industrial ecosystems

"Paper or plastic?" is rapidly becoming the commonest query of our day. In selecting a desirable

bag at the grocery store check-out stand; the environmentally concerned base their decision not

just on which is better at carrying groceries, but which is "greener." Making a rational choice on

environmental preferability of even simple options, however, is not simple. A comparison of

beverage cups plastic vs. paper vs. ceramic illustrates the difficulty. The intuitive choice, based

on disposability, is that ceramic is preferable, followed at a considerable distance by paper and

then perhaps plastic, which is less biodegradable than paper. The most comprehensive study to

date indicates, however, that ceramic cups are the preferable option only if each cup is reused at

least hundreds of times; a conclusion dependent heavily on assumptions about washing patterns.

As multiple reuse is unlikely in many cases (think of the logo-stamped coffee mugs that populate

trade fairs), the counterintuitive conclusion is that both paper and plastic cups can be preferable

to ceramic cups, depending On consumption practices. This raises interesting systems questions:

Are long-lasting multi-use products always environmentally preferable? Should complex

products such as automobiles or computers always be manufactured for multiple reuse? What are

the effects on the economy, on technological choices, on company operations, on consumer

options of what seem to be environmentally beneficial changes in existing products or the

introduction of ''green" products and processes? As with all systems work or analysis, definition

of the systems boundaries is critical. This is the case both in biological ecology and in the

analysis of engineering systems such as computer networks, transportation systems, or chemical

processing facilities. The same challenge exists in trying to understand industrial ecosystems. For

example, an industrial ecosystem may be defined by a single product. Any product, at a certain

time, has a unique ecosystem characterized by raw material suppliers or component

manufacturers, delivery, maintenance and collection systems, waste handlers, recyclers, and

consumers. The various actors in industrial systems raw material supplier or component

manufacturer, consumer, waste handler, or recycler are analogous to biological organisms. In

these complex spatial and temporal webs of human production and consumption activities,
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individual materials may be traced through several different industrial ecosystems, and each

industrial sector (and even company) may be characterized as playing a role in several industrial

ecosystems. Alternatively, an industrial ecosystem may be bounded by geography (such as an

urban area), an industry (such as agriculture), or a material (such as lead). Finally, just as from a

global perspective, it is possible to think of the earth as made up of numerous interrelated natural

ecosubsystems, so we may speak of the industrial ecosystem in terms of the whole network of

industrial ecosubsystems.

Industrial ecology recognizes the unique role of humans in creating complex artifacts and

institutions that force changes in materials and energy flows in both industrial and natural

systems. Natural ecosystems, which provide the raw materials for economic activity, also serve

as sinks for wastes from producers and consumers in industrial activities. The full, intricate, and

complex set of interactions between industrial and natural ecosystems, however, is beyond the

scope of this study, the subject of which is the value of using concepts derived from the study of

natural ecological systems to understand interwoven natural and industrial systems. Thinking in

this way about industrial ecosystems provides opportunities to examine and inform the ways in

which producer and consumer practices in the economy may be altered to create environmentally

compatible industrial ecosystems. Industrial ecology system boundaries may be drawn to include

interacting industrial and natural processes. This study focuses primarily on the industrial

components of these complex ecosystem extensions.

2. Industrial ecology

Industrial ecology offers a unique systems approach within which environmental issues can be

comprehensively addressed. It is based on an analogy of industrial systems to natural ecological

systems. The idea of an industrial ecology is based upon a straightforward analogy with natural

ecological systems. In nature an ecological system operates through a web of connections in

which organisms live and consume each other and each other's waste. The system has evolved so

that the characteristic of communities of living organisms seems to be that nothing that contains

available energy or useful material will be lost. There will evolve some organism that will

manage to make its living by dealing with any waste product that provides available energy or

usable material. Ecologists talk of a food web: an interconnection of uses of both organisms and
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their wastes. In the industrial context we may think of this as being use of products and waste

products. The system structure of a natural ecology and the structure of an industrial system, or

an economic system, are extremely similar. There are obviously limits to this analogy, but it can

help illuminate useful directions in which the system might be changed. Consider, for instance,

waste minimization at a scale larger than that of a single unit or facility in light of the biological

analogue. A mature natural ecological community operates as a waste minimization system. In

general, the waste produced by one organism, or by one part of the community, is not disposed

of as waste by the total system so long as it is a source of useful material and energy. Some

organism, some part of the ecological system, tends to evolve or adjust to make a living out of

any particular waste. Microorganisms themselves are often turned into food for some other

organism, and so the materials and the energy embedded in them (within the constraints of the

second law of thermodynamics and given solar insolation) tend to circulate in a large, complex

web of interrelated organisms. In an industrial ecology, unit processes and industries are

interacting systems rather than isolated components. This view provides the basis for thinking

about ways to connect different waste-producing processes, plants, or industries into an operating

web that minimizes the total amount of industrial material that goes to disposal sinks or is lost in

intermediate processes. The focus changes from merely minimizing waste from a particular

process or facility, commonly known as "pollution prevention," to minimizing waste produced

by the larger system as a whole. It is not a new idea that waste should be considered a potentially

useful material. A number of industries and industrial systems and processes are noted for using

the waste Of one process as feedstock for another. For example, steel scrap recycling is almost as

old as the steel industry itself. The chemical and petrochemical industries characteristically

attempt to convert as much of their raw material as possible into valuable products by finding

uses for materials that were previously discarded, or making chemical production process

changes so that waste materials can become products.

There are several barriers to finding new uses for waste, or changing processes so that waste

generated has some value to a customer elsewhere in the industrial system. First, the data

available to begin assessing the potential for recovery of useful by-products from waste are

scanty and of poor quality, and need improvement. Current data do, however, illustrate the

potential of prospecting in waste streams for highly concentrated, high-value material. In some
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instances, materials occur at higher concentration in waste streams than in natural ores.

Moreover, because the potential value of recoverable material in the waste stream increases with

concentration, it is often feasible to design waste streams for reuse and recycling. Second, the

incentive to find resources in waste streams depends in part on there being a reliable market for

the waste by-product. Materials that have a high economic value are highly conserved. The

automobile industry has long recycled components, such as starters and alternators that would

otherwise be waste. This use of potential waste occurs because there is a market for what would

otherwise be disposed of as waste. The role of markets in promoting recycling is highlighted by

the fact that 75 percent, by weight, of a car is currently recycled. This is not the result of any

mandate to recycle automobiles, but rather occurs because there is a market for the recycled

material and for refurbished components and parts. The auto recycling infrastructure is one

among many environmentally sound recycling systems that exist today. Care should be taken to

ensure that public policy initiatives to encourage resource recovery do not throw such existing

systems of materials recovery and reuse into disarray. New policy initiatives should focus on

stimulating markets for material currently being disposed of as waste.

Past experience with recycling in the United States may provide insights into current recycling

programs. In the 1930s and 1940s there was an economically viable paper recycling industry that

was not motivated by environmental concerns. An investigation into its decline might prove

instructive. The experience of the 1980s, when old newspapers collected for recycling were

warehoused for lack of a market for the used paper, shows the futility of programs organized

solely for the sake of recycling, independent of demand. An apparent, gradual market adjustment

in the 1990s may eliminate the need for warehousing newsprint, but if this adjustment is

inadequate, consideration will have to be given to other possible changes in paper recycling.

Third, there are clearly information deficiencies that hinder the operation of markets for waste

and recycled material. Frequently lacking, for example, is information identifying who has what

(supply), who needs what (market), who could use what (potential market), or who could

produce something if somebody else wanted it (potential supply). These data are not available,

because companies are frequently secretive about the composition of their waste streams (for

fear that knowledge about waste streams can lead to deductions about proprietary processes),

because different sectors are not familiar enough with each others' operations to know what
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opportunities are available, and because materials derived from waste streams are often

considered inferior to virgin material. Finally, the current regulatory structure can also prevent

the linking of industries or industrial processes for more efficient use of waste materials (or

recycled material). Some current regulations thwart rather than facilitate recovery and use of

waste. As a result regulations often increase rather than decrease the amount of waste produced.

Pfahl provides an example of how the ecologically beneficial recycling of lead dross would have

been halted had a U.S. Environmental Protection Agency ruling labeling solder dross as

hazardous waste been maintained. Recycling would have ceased because most of the secondary

smelters involved in recycling lead from solder dross were not licensed to handle a material

defined as hazardous waste under the Resource Conservation and Recovery Act, although it is

not clear that any real hazard would have been posed by their handling of the dross. This type of

problem arises not because anybody intended the outcome. Rather, the current media-specific

environmental regulatory system focuses on the disposal and treatment of waste, not on

minimizing waste. Thus, it can discourage attempts to reuse waste rather than provide incentives

to do so.

Topic : Metabolic And Resource Analysis

Topic Objective:

At the end of this topic student would be able to:

 Learn about the

 Understand the

Definition/Overview:

Industrial metabolism was first proposed by Robert Ayres as the whole integrated collection of

physical processes that convert raw materials and energy, plus labour, into finished products and

wastes. The goal is to study the flow of materials through society in order to better understand

the sources and causes of emissions, along with the effects of the linkages in our socio-

technological systems.
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Key Points:

Material Flow Analysis (MFA) is considered as one important tool of industrial ecology along

with instruments such as life cycle assessment or Design for Environment. The goal is to get a

transparent understanding of the material flows, to calculate indicators and to develop strategies

and measures for improving the material flow systems. Material Flow Analysis thus is the basis

for a material flow management.

Material Flow Analysis can be divided into the following three types:

 Material Flow Analysis on a national or regional scale, also referred to as Material Flow

Accounting. In this type of studies the material exchanges between an economy and the natural

environment are analyzed. Indicators are calculated in order to assess the level of resource

intensity of the system.

 Corporate material flow analysis or material flow analysis along an industrial supply chain

involving a number of companies. The goal of material flow analysis within a company is to

optimize the production processes in such a way that the materials and energy purchased and

used for production is used in the most efficient manner, in order to avoid losses (e.g. by

recycling and to reduce generation of waste. Companies that have implemented a material flow

management use the results of the material flow analysis to constantly improve their operations

in regard to costs and to environmental performance.

 Material Flow Analysis for the life cycle of a product. This is another term for the life cycle

inventory step of life cycle assessment.

Topic : Systems Analysis, Models, And Scenario Development

Topic Objective:

At the end of this topic student would be able to:

 Learn about the System analysis

 Understand the Practitioners

 Learn about the Structured Systems Analysis and Design Method

 Techniques
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Definition/Overview:

Systems design: Systems design is the process or art of defining the architecture, components,

modules, interfaces, and data for a system to satisfy specified requirements. One could see it as

the application of systems theory to product development. There is some overlap and synergy

with the disciplines of systems analysis, systems architecture and systems engineering.

Physical Design: The objective of this stage is to specify the physical data and process design,

using the language and features of the chosen physical environment and incorporating

installation standards.

Key Points:

1. Systems Analysis

Systems analysis is the interdisciplinary part of Science, dealing with analysis of sets of

interacting or entities, the systems, often prior to their automation as computer systems, and the

interactions within those systems. This field is closely related to operations research. It is also

"an explicit formal inquiry carried out to help someone, referred to as the decision maker,

identify a better course of action and make a better decision than he might otherwise have made.

The terms analysis and synthesis come from classical Greek where they mean respectively "to

take apart" and "to put together". These terms are used in scientific disciplines from mathematics

and logic to economy and psychology to denote similar investigative procedures. In general,

analysis is defined as the procedure by which we break down an intellectual or substantial whole

into parts or components. Synthesis is defined as the opposite procedure: to combine separate

elements or components in order to form a coherent whole. The systems discussed within

systems analysis can be within any field such as: industrial processes, management, decision

making processes, environmental protection processes, etc. The brothers Howard T. Odum and
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Eugene Odum began applying a systems view to ecology in 1953, building on the work of

Raymond Lindeman (1942) and Arthur Tansley (1935). Systems analysis researchers apply

mathematical methodology to the analysis of the systems involved trying to form a detailed

overall picture.

2. Practitioners

Practitioners of systems analysis are often called up to dissect systems that have grown

haphazardly to determine the current components of the system. This was shown during the year

2000 re-engineering effort as business and manufacturing processes were examined and

simplified as part of the Y2K automation upgrades. Current employment titles utilizing systems

analysis include, but are not limited to, Systems Analyst, Business Analyst, Manufacturing

Engineer, Enterprise Architect, etc. While practitioners of systems analysis can be called upon to

create entirely new systems their skills are more often used to modify, expand or document

existing systems (processes, procedures and methods). An analytical tool for addressing these

problems is the production-possibility frontier (PPF). In the simplest case an economy can

produce just two goods. Then the PPF is a table or graph (as below) that shows the different

quantities of the two goods. Technology and an endowment of productive inputs (such as land,

capital, and prospective labour) are taken as given, which limits feasible total output.

By construction, each point on the curve shows productive efficiency in maximizing output for

given total inputs. A point inside the curve, as at U, is feasible but represents production

inefficiency (wasteful use of inputs), in that output of one or both goods could increase by

moving in a northeast direction to a point on the curve. An example of such inefficiency might

be from high unemployment during a business-cycle recession. Being on the curve might still not

fully satisfy allocative efficiency if it did not produce a mix of goods that consumers preferred.

Consistent with the common economic problems listed above, much applied economics in public

policy is concerned with determining how the efficiency of an economy can be improved.

Recognizing the reality of scarcity and then figuring out how to organize society for the most

efficient use of resources has been described as the "essence of economics," where the subject

"makes its unique contribution."
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3. Structured Systems Analysis and Design Method

Structured Systems Analysis and Design Method (SSADM) is a systems approach to the analysis

and design of information systems. SSADM was produced for the CCTA, a UK government

office concerned with the use of technology in government, from 1980 onwards. SSADM is a

waterfall method by which an Information System design can be arrived at. SSADM can be

thought to represent a pinnacle of the rigorous document-led approach to system design, and

contrasts with more contemporary Rapid Application Development methods such as DSDM.

SSADM is one particular implementation and builds on the work of different schools of

structured analysis and development methods, such as Peter Checkland's Soft Systems

Methodology, Larry Constantine's Structured Design, Edward Yourdon's Yourdon Structured

Method, Michael A. Jackson's Jackson Structured Programming, and Tom DeMarco's Structured

Analysis. The names "Structured Systems Analysis and Design Method" and "SSADM" are now

Registered Trade Marks of the Office of Government Commerce (OGC), which is an Office of

the United Kingdom's Treasury.

4. Techniques

Logical Data Modeling: This is the process of identifying, modeling and documenting the data

requirements of the system being designed. The data are separated into entities (things about

which a business needs to record information) and relationships (the associations between the

entities).

Data Flow Modeling: This is the process of identifying, modeling and documenting how data

moves around an information system. Data Flow Modeling examines processes (activities that

transform data from one form to another), data stores (the holding areas for data), external

entities (what sends data into a system or receives data from a system), and data flows (routes by

which data can flow).

Entity Behavior Modeling: This is the process of identifying, modeling and documenting the

events that affect each entity and the sequence in which these events occur.
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Topic : Earth Systems Engineering And Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Earth Systems Engineering and Management

 Understand the Adaptive Management

 Learn about the Earth System Engineering

 Understand the Environmental science

 Understand the Ethics & Sustainability

 Understand the Industrial ecology

Definition/Overview:

Ethics: Ethics is a word for a philosophy that encompasses proper conduct and good living. It is

significantly broader than the common conception of ethics as the analyzing of right and wrong.

A central aspect of ethics is "the good life", the life worth living or that is simply satisfying,

which is held by many philosophers to be more important than moral conduct.

Key Points:

1. Earth Systems Engineering and Management

Earth systems engineering and management (ESEM) is a discipline used to analyze, design,

engineer and manage complex environmental systems. It entails a wide range of subject areas

including anthroplogy, engineering, environmental science, ethics and philosophy. At its core,

ESEM looks to "rationally design and manage coupled human-natural systems in a highly

integrated and ethical fashion" ESEM is a newly emerging area of study that has taken root at

the University of Virginia, Cornell and other universities throughout the United States. Founders

of Earth Systems Engineering & Management are Braden Allenby and Michael Gorman. For

centuries now, mankind has been utilizing the earth and its natural resources to advance

civilization and develop technology. "As a principle result of Industrial Revolutions and
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associated changes in human demographics, technology systems, cultures, and economic systems

have been the evolution of an Earth in which the dynamics of major natural systems are

increasingly dominated by human activity". In many ways, ESEM views the earth as a human

artifact. "In order to maintain continued stability of both natural and human systems, we need to

develop the ability to rationally design and manage coupled human-natural systems in a highly

integrated and ethical fashion- an Earth Systems Engineering and Management (ESEM)

capability".

Over the past five years, the concept of Earth Systems Engineering and Management has been

developed by a few individuals. One of particular note is Braden Allenby. Allenby holds that the

foundation upon which ESEM is built is the notion that the Earth, as it now exists, is a product of

human design. In fact there are no longer any natural systems left in the world, there are no

places left on Earth that dont fall under humanitys shadow. So the question is not, as some might

wish, whether we should begin ESEM, because we have been doing it for a long time, albeit

unintentionally. The issue is whether we will assume the ethical responsibility to do ESEM

rationally and responsibly. Unlike the traditional engineering and management process which

assume a high degree of knowledge and certainty about the systems behavior and a defined

endpoint to the process, ESEM will be in constant dialog with [the systems], as they and we and

our cultures change and co-evolve together into the future. ESEM is a new concept, however

there are a number of fields such as industrial ecology, adaptive management, and systems

engineering that can be relied on to enable rapid progress in developing ESEM as a discipline.

2. Adaptive management

Adaptive management is a key aspect of ESEM. Adaptive management is a way of approaching

environmental management. It assumes that there is a great deal of uncertainty in environmental

systems and holds that there is never a final solution to an earth systems problem. Therefore,

once action has been taken, the Earth Systems Engineer will need to be in constant dialogue with

the system, watching for changes and how the system evolves. This way of monitoring and

managing ecosystems accepts nature's inherent uncertainty and embraces it by never concluding

to one certain cure to a problem.
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3. Earth Systems Engineering

Earth Systems engineering is essentially the use of systems analysis methods in the examination

of environmental problems. When analyzing complex environmental systems, there are

numerous data sets, stakeholders and variables. It is therefore appropriate to approach such

problems with a systems analysis method. Essentially there are six major phases of a properly-

conducted system study. The six phases are as follows:

 Determine Goals of System

 Establish Criteria for Ranking Alternative Candidates

 Develop Alternatives Solutions

 Rank Alternative Candidates

 Iterate

 Action

Part of the systems analysis process includes determining the goals of the system. The key

components of goal development include the development of a Descriptive Scenario, a

Normative Scenario and Transitive Scenario. Essentially, the Descriptive Scenario describe[s]

the situation as it is [and] tell[s] how it got to be that way. Another important part of the

Descriptive Scenario is how it point[s] out the good features and the unacceptable elements of

the status quo. Next, the Normative Scenario shows the final outcome or the way the system

should operate under ideal conditions once action has been taken. For the Earth Systems

approach, the Normative Scenario will involve the most complicated analysis. The Normative

Scenario will deal with stakeholders, creating a common trading zone or location for the free

exchange of ideas to come up with a solution of where a system may be restored to or just how

exactly a system should be modified. Finally the Transitive scenario comes up with the actual

process of changing a system from a Descriptive state to a normative state. Often, there is not

one final solution, as noted in adaptive management. Typically an iterative process ensues as

variables and inputs change and the system coevolves with the analysis.

4. Environmental science

When examining complex ecologic systems there is an inherent need for the Earth Systems

Engineer to have a strong understanding of how natural processes function. Training in
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Environmental Science will be crucial to fully understand the possible unintended and undesired

effects of a proposed earth systems design. Such fundamental topics such as the carbon cycle or

the water cycle are pivotal processes that need to be understood.

5. Ethics & Sustainability

At the heart of ESEM is the social, ethical and moral responsibility of the Earth Systems

Engineer to stakeholders and to the natural system being engineered, to come up with an

objective Transitive and Normative scenario. ESEM is the cultural and ethical context itself. The

Earth Systems Engineer will be expected to explore the ethical implications of proposed

solutions. The perspective of environmental sustainability requires that we ask ourselves how

each interaction with the natural environment will affect, and be judged by, our children in the

future . There is an increasing awareness that the process of development, left to it, can cause

irreversible damage to the environment, and that the resultant net addition to wealth and human

welfare may very well be negative, if not catastrophic. With this notion in mind, there is now a

new goal of sustainable environment-friendly development. Sustainable development is an

important part to developing appropriate ESEM solutions to complex environmental problems.

6. Industrial ecology

Industrial ecology is the notion that major manufacturing and industrial processes need to shift

from open loop systems to closed loop systems. This is essentially the recycling of waste to

make new products. This reduces refuse and increases the effectiveness of resources. ESEM

looks to minimize the impact of industrial processes on the environment; therefore the notion of

recycling of industrial products is important to ESEM.

Topic : The Future Of Industrial Ecology

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Future Directions
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 Understand the Ecological Economics challenges

Definition/Overview:

Complex systems: Complex systems is a scientific field which studies the common properties of

systems considered complex in nature, society and science. It is also called complex systems

theory, complexity science, study of complex systems, sciences of complexity, non-equilibrium

physics, and historical physics.

Key Points:

1. Future Directions

The ecosystem metaphor popularized by Frosch and Gallopoulos has been a valuable creative

tool for helping researchers look for novel solutions to difficult problems. Recently, it has been

pointed out that this metaphor is based largely on a model of classical ecology, and that

advancements in understanding ecology based on complexity science have been made by

researchers such as C. S. Holling and James J. Kay. For industrial ecology, this may mean a shift

from a more mechanistic view of systems, to one where sustainability is viewed as an emergent

property of a complex system. To explore this further, several researchers are working with agent

based modeling techniques.

As the name suggests, some of the researchers in this field have a background in economics

some in ecology and a few both, although the field has also attracted a much broader range of

researchers concerned about environmental problems and human interaction with the non-human

world. An important motivation for the emergence of ecological economics has been criticism of

the assumptions and approaches of traditional (mainstream) environmental and resource

economics. Ecological economics presents a more pluralistic approach to the study of

environmental problems and policy solutions, characterized by systems perspectives, adequate

physical and biological contexts, and a focus on long-term environmental sustainability.

Ecological economics might be regarded as a version of environmental science or human

geography with much emphasis on social, political, economic, behavioral and ethical issues.
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Various competing schools of thought exist in the field. Some are close to resource and

environmental economics while others are far more heterodox in outlook. An example of the

later is the European Society for Ecological Economics. Neoclassical economics focuses

primarily on the efficient allocation of resources, and less on two other fundamental economic

problems which are central to ecological economics: distribution (equity) and the scale of the

economy relative to the ecosystems upon which it is reliant. Ecological Economics also makes a

clear distinction between growth (quantitative) and development (qualitative improvement of the

quality of life) while arguing that Neoclassical economics confuses the two.

2. Ecological Economics challenges

Ecological Economics challenges the common normative approach taken towards natural

resources, claiming that it misvalues Nature by displaying it as interchangeable with human

capital--labor and technology. EE counters this convention by asserting that human capital is

instead complementary to and dependent upon natural systems, as human capital inevitably

derives from natural systems. From these premises, it follows that economic policy has a

fiduciary responsibility to the greater ecological world, and that, by misvaluing the importance of

Nature, sustainable progress (as opposed to economic growth) which is the only solution to

elevating the standard of living for citizens worldwide will not result. Furthermore, ecological

economists point out that, beyond modest levels, increased per-capita consumption (the typical

economic measure of "standard of living") does not necessarily lead to improvements in human

wellbeing, while this same consumption can have harmful effects on the environment and

broader societal wellbeing. It rejects the view of energy economics that growth in the energy

supply is related directly to well being, focusing instead on biodiversity and creativity - or

natural capital and individual capital, in the terminology sometimes adopted to describe these

economically. In practice, ecological economics focuses primarily on the key issues of

uneconomic growth and quality of life. Ecological economists are inclined to acknowledge that

much of what is important in human well-being is not analyzable from a strictly economic

standpoint and suggests an interdisciplinary approach combining social and natural sciences as a

means to address this.
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Ecological economics is founded upon the view that the NCE assumption that environmental and

community costs and benefits are mutually canceling "externalities" is not warranted. Juan

Martinez Alier, for instance shows that the bulk of consumers are automatically excluded from

having an impact upon the prices of commodities, as these consumers are future generations who

have not been born yet. The assumptions behind future discounting, which assume that future

goods will be cheaper than present goods, has been criticised by Fred Pearce and by the recent

Stern Report. Although the Stern report itself does employ discounting and has been criticised by

ecological economists. Concerning these externalities, Paul Hawken argues that the only reason

why goods produced unsustainably are usually cheaper than goods produced sustainably is due

to a hidden subsidy, paid by the non monetarised human environment, community or future

generations. The ecosystem metaphor popularized by Frosch and Gallopoulos has been a

valuable creative tool for helping researchers look for novel solutions to difficult problems.

Recently, it has been pointed out that this metaphor is based largely on a model of classical

ecology, and that advancements in understanding ecology based on complexity science have

been made by researchers such as C. S. Holling and James J. Kay. For industrial ecology, this

may mean a shift from a more mechanistic view of systems, to one where sustainability is

viewed as an emergent property of a complex system. To explore this further, several researchers

are working with agent based modeling techniques.
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