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ABSTRACT  
 
 Our environment is complex, made up of interacting systems of water, air, land, organic and inorganic 
matter, and living organisms. What affects one often affects the others. Emissions created by the burning of 
fossil fuels can affect air quality and are also known to be a major contributor to climate change. Climate change 
is a world-wide problem. Climate change will have environmental and economic impacts for the world. Current 
models of climate change predict rising sea-levels, shifting rainfall patterns, altered growing seasons, and more 
frequent and severe weather disturbances within this century. The concept of sustainability inspires public and 
private organizations to become better stewards of the environment. Green engineering and chemistry play an 
important role in creating the options that enable sustainability by developing chemicals, processes, products, 
and systems that are environmentally preferable, more energy and resourceefficient, and often more cost-
effective. There is a close relationship exists between environmental problems and those of economic and social 
origin, it is impossible to separate the human and environmental dimensions of development, which are linked 
both by the aggregate effect of social relations and actions as they influence the natural ecology and by the 
impact of environmental changes on society. Humanitymust move towards a new style and a new concept of 
development based on the criteria of sustainability and equity. The notion of sustainability was originally 
applied in the biological and physical context, but has now come to imply the balance that must be struck 
between environmental, economic, political, social and cultural processes. In the transition towards the goal 
ofsustainability, men have emerged as a force, not only in support of properenvironmental management, but also 
in demands for better quality of life and greatersocial equity. 
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Introduction 
 
 Sustainability may mean social and economic 
development that respects and maintains 
environmental integrity, or pursuing social, economic 
and environmental progress together, or, more 
controversially, ensuring that any losses in one 
sphere produce a larger gain in another. In other 
words, sustainability has means: balancing environ-
mental protection and social responsibility with a 
healthy economy over time. 
 The concept of sustainability arose out of 
concern about the environmental issues we faced as a 
result of global population growth, depletion of non-
renewable resources, over exploitation of renewable 
resources and the accumulation of waste and 
pollution. It was recognized that environmental 
problems were interconnected with economic and 
social problems, especially the need to improve 
living standards in the developing world, and 
therefore these issues needed to be addressed 
simultaneously through sustainable development. 
 Climate change is intensifying disasters, 
including extreme weather events, storm surges, 

floods and droughts. It is vital that development 
strategies incorporate measures to strengthen 
community resilience through economic 
development, income diversification, strengthened 
natural/infrastructural defenses and disaster 
preparedness.  
 Water use has grown at more than twice the rate 
of the population for the past century. Although there 
is not yet a global water shortage, about 2.8 billion 
people, representing more than 40 per cent of the 
world’s population, live in river basins with some 
form of water scarcity. More than 1.2 billion of them 
live under conditions of physical water scarcity, 
which occurs when more than 75 per cent of the river 
flows are withdrawn. Because they are usually 
responsible for collecting and managing the 
household supply of water, men are particularly 
affected in many regions by lack of safe water and 
sanitation services [13]. 
 
Sustainable Development: 
 
 Sustainable development has been defined in 
many ways, but the most frequently quoted definition 
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is Our Common Future, also known as the Brundtland 
Report [14]. Sustainable development is development 
that meets the needs of the present without 
compromising ability of future generations to meet 
their own needs. It contains within it two key 
concepts: 
 
 The concept of needs, in particular the essential 
needs of the world's poor, to which overriding should 
be given. 
 The idea of limitations imposed by the state of 
technology and social organization on the 
environment's ability to meet present and future 
needs. 
 
 Achieving sustainable development involves a 
different way of thinking and working. It requires 
(Taupdo Report, 2006): 
o Taking the long-term view. 
o Taking account of the social, economic 
environmental and cultural effects of our decisions. 
o Encouraging participation and partnerships. 
 
 All definitions of sustainable development 
require that we see the world as a system—a system 
that co space; and a system that connects time. 
 
The idea ofsustainable development: 
 
 At the start of the twenty-first century, the 
problem of global sustainability is widely recognized 
by world leaders. The World Summit on Sustainable 
Development [15] confirmed that the first decade of 
the new century. The idea of sustainability dates back 
more than 30 years, to the new mandate adopted by 
IUCN in 19693. It was a key theme of the United 
Nations Conference on the Human Environment in 
Stockholm in 19724. The concept was coined 
explicitly to suggest that it was possible to achieve 
economic growth and industrialization without 
environmental damage. The Brundtland Report [2] 
and the United Nations Conference on Environment 
and Development in Rio, as well as in national 
government planning and wider engagement from 
business leaders and non-governmental organisations 
of all kinds. 
 The core of mainstream sustainability thinking 
has become the idea of three dimensions, 
environmental, social and economic sustainability. 
Governments, communities and businesses have all 
responded to the challenge of sustainability to some 
extent. Almost every national government in the 
United Nations now has a minister and a department 
tasked with policy on the environment, and many 
regional and local governments have also developed 
this capacity. Public awareness of environmental and 
social issues in development is in many cases now 
well developed. The ‘greening’ of business has 
grown to be a central issue in corporate social 

responsibility for many global companies, although 
for many. 
 
Environmentalsustainability: 
 
 Environmental sustainability is a core part of 
sustainability but focuses attention directly on the 
destination or goals for the physical and natural 
world. It is concerned with protecting and restoring 
the environment while recognizing the 
interconnections with social and economic goals and 
concerns. Therefore environmental sustainability is 
concerned with preventing the buildup of pollution 
(in the air, land and water), maintaining biodiversity, 
and preserving of the systems that sustain life 
(ecosystem services such as a liveable climate, water 
cycling, soil formation, and enjoyment of natural 
landscapes [9].  
 Environmental sustainability is the ability to 
maintain the qualities that are valued in the physical 
environment. For example, most people want to 
sustain: 
• Human life. 
• The capabilities that the natural environment has to 
maintain the living conditions for people and other 
species (e.g. clean water and air, a suitable climate 
[6]. 
• The aspects of the environment that produce 
renewable resources such as water, timber, fish, solar 
energy. 
• The functioning of society, despite non-renewable 
resource depletion. 
• The quality of life for all people, the livability and 
beauty of the environment. 
 
 In daily practice, many opportunities exist to 
consider environmental sustainability. The following 
demonstrates possible environmentally sustainable 
practices.  
• Manufacturing can target the use of less toxic 
materials and use of recycled feedstock over virgin 
feedstock, implement pollution prevention practices 
in various processes, use reusable and recyclable 
transport packaging, and set energy and water 
efficiency goals.  
• Suppliers can be targeted for assistance in reducing 
packaging of raw materials and in searching for less 
toxic supplies and processes, and provision of 
"greener" energy supplies.  
• Product Impact can be examined for opportunities 
to increase end of life recycling or reuse, and to 
reduce overall environmental impact.  
• Office operations can reduce paper usage through 
double-sided copying and printing, use of e-mail, 
beginning or expanding recycling programs for 
office discards, and buying recycled office supplies.  
• Purchasing can seek to define and establish 
environmentally preferable purchasing, procuring 
supplies that are nontoxic and made with recycled 
content, specifying that purchased items be delivered 
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in bulk or with minimal packaging, and establishing 
environmental screening for all new purchases.  
• Transportation can include reducing employee car 
miles through teleconferencing and trip 
consolidation, encouraging the use of carpooling and 
mass transit by employees, considering alternative-
fueled vehicles for motor pools, and maximizing 
routing of product and raw material supply to 
minimize trip miles.  
• Food Service can include encouraging energy and 
water efficiency in cooking and water operations; 
providing washable, reusable dinnerware; 
implementing recycling programs for cans, bottles 
and other discards; donating excess food to area 
“food rescue” programs; and establishing composting 
programs for food wastes that cannot be donated.  
• Facility Management and Housekeeping can 
include installing water-saving devices such as low-
flow toilets and aerators on sink fixtures; maximizing 
energy efficiency in lighting, heating and cooling; 
using the least toxic cleaning materials; and 
employing green building techniques in maintenance 
and renovation practices. 
• Landscaping can include evaluating the 
use/application of fertilizers, pesticides and 
herbicides; reducing or eliminating building and 
grounds landscape to conserve water; monitor 
watering systems to use only when needed; and 
establishing composting programs for organic 
wastes.  
• Interactions with the public can include 
informing the public and customers about 
sustainability efforts and encouraging them to 
participate. 
 
 Threats to these aspects of the environment 
mean that there is a risk that these things will not be 
maintained. For example, the large-scale extraction 
of non-renewable resources (such as minerals, coal 
and oil) or damage done to the natural environment 
can create threats of serious decline in quality or 
destruction or extinction. Sustainability issues arise 
wherever there is a risk of difficult or irreversible 
loss of the things or qualities of the environment that 
people value. And whenever there are such risks 
there is a degree of urgency to take action. A full 
sustainability program needs to include actions to 
prevent threats and impacts from arising, actions to 
protect the environment from threats and damage, 
and restoration to reverse damage already done. 
 Environmental sustainability programs include 
actions to reduce the use of physical resources, the 
adoption of a "recycle everything/buy recycled" 
approach, the use of renewable rather than delectable 
resources, the redesign of production processes and 
products to eliminate the production of toxic 
materials, and the protection and restoration of 
natural habitats and environments valued for their 
livability or beauty. 

 These sustainability programs need to operate on 
an adequate scale and need to continue operating 
reliably for as long as the threats continue. Some of 
the issues that pose major environmental 
sustainability problems include: 
• Destruction of the living environments (habitats) of 
native species. 
• Discharge of polluting chemicals and other 
materials into the environment. 
• Emission of greenhouses gases into the atmosphere 
than can cause climate change. 
• Depletion of low cost oil and other fossil fuels. 
 
Physical environment: 
 
 This is the physical surrounds to something. For 
example, the land, waters and atmosphere, physical 
resources and the buildings and roads and other 
physical elements go to make up the urban 
environment. Rural environments are made up of the 
farms and living areas of people and the land and 
waters and atmosphere and biological elements 
(species utilized by agriculture, pest species, and 
native species, and ecological communities both 
human induced and natural [9]. 
 Natural environments are those where the 
influence of wild species (indigenous and 
naturalized) is dominant or very strong. Physical 
resources, of all sorts, including mineral resources, 
can be considered to be part of the environment. 
Physical environments can be considered on all 
scales from the micro to the local, global and even 
larger scales. 
 
Ecologically sustainable development: 
 
 The concept of ecologically sustainable 
development has been incorporated into the 
Commissioner for Environmental Sustainability Act 
200. [9]: 
(1) Ecologically sustainable development is 
development that improves the total quality of life, 
both now and in the future, in a way that maintains 
the ecological processes on which life depends 
(2) The objectives of ecologically sustainable 
development are: 
• To enhance individual and community well-being 
and welfare by following a path of economic 
development that safeguards the welfare of future 
generations; 
• To provide for equity within and between 
generations. 
• To protect biological diversity and maintain 
essential ecological processes and life support 
systems. 
(3) The following are to be considered as guiding 
principles of ecologically sustainable development: 
• That decision making processes should effectively 
integrate both long-term and short-term economic, 
environmental, social and equity considerations; 
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• If there are threats of serious or irreversible 
environmental damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent environmental 
degradation; 
• The need to consider the global dimension of 
environmental impacts of actions and policies 
• The need to develop a strong, growing and 
diversified economy which cans enhance the 
capacity for environment protection 
 
Environment and Sustainable Development: 
 
 Linking Gender and the Environment is a 
“cross-cutting” issue. This means that environmental 
impact, like gender impact, should be assessed in the 
development of all public policy. Aspects of policy 
making that are important from a gender perspective 
are also important from an environmental 
perspective, for example (Environment and 
Sustainable Development, 2007). The goal regarding 
sustainable environment and development policy is 
therefore: 
• Closer investigation of the links between policy that 
promotes sustainable environmental development 
and policy that promotes gender equality. 
• Using these links as the basis for promoting a more 
sustainable development agenda, in both human and 
environmental terms. 
 
 Some important environmental and social issues 
that companies may wish to consider in 
identifyingthose most relevant to them. In assessing 
the relevance of these environmental and 
socialissues, it is important to appreciate their 
interconnectednessand how they can give rise 
tobusiness opportunities as well as risk [3]. 
 
Climate Change: 
 
 The need to reduce greenhouse gas emissions 
and adapt to the effects of climate changeimpacts 
companies in most industries. Business impacts may 
include access to affordableinsurance, availability 
and security of energy, and the need for 
technological innovation andrenewable energy 
solutions. Transportation routes for raw materials and 
product may alsobe affected. A number of larger 
greenhouse gas emitting companies have begun to 
put a“shadow” price on carbon in their strategic and 
capital investment planning. 
 There are particular climate change related 
issues for the areas. Emergingissues include: ground 
pollution and building code issues with the melting 
of the permafrost,length of the operating season 
where ice roads are required and new issues of 
security andsovereignty of land and water. 
 
Energy: 
 

 Energy availability, cost, security, production 
and transportation are all affected by 
environmentaland social considerations. Energy-
related environmental and social issues offer 
opportunities for technological innovationand 
investment for many companies as the cost of 
conventional energy sources rises and thesearch for 
alternative energy sources expand. There are also 
opportunities to reduce costs byreducing energy 
demand. 
 
Air Pollution: 
 
 The impact of air pollution on human health, 
agriculture, forests and lakes has led governmentsto 
impose regulations to control the quantity of 
pollutants emitted into the environment. 
Theseregulations can impact the timing of approvals 
for new facilities and operations.  
 
Waste and Waste Management: 
 
 Product design and packaging, production 
processes and waste disposal practices have 
directbottom line impacts. There is an increasing call 
for “doing more with less” a growing recognitionthat 
natural resources are not infinite and therefore there 
is a need to consume less withoutjeopardizing 
product quality. 
 
Biodiversity Loss: 
 
 Stakeholders in many industries and regions are 
paying greater attention to the extent thatindustrial 
practices impact biodiversity (e.g., in extractive 
industries) [11]. Biodiversity loss impactsthe 
productivity and availability of resources in a variety 
of industries (e.g., fisheries, forestry,agriculture, 
pharmaceuticals and beverage). 
 
Forest and Soil Degradation: 
 
 Deforestation and deterioration of forests impact 
habitats, biodiversity and air and soil 
quality,particularly affecting lumber and pulp and 
paper companies. Further, soil degradation 
harmsagricultural productivity. Sustainability of 
forest management practices can be an issue 
forcustomers and supply chain policies. 
 
Earthquakes and Volcanic Eruptions: 
 
 Beyond the site-specific impacts on people, 
ecosystems and infrastructure, earthquakes 
andvolcanic eruptions can also impact supply chains 
and travel plans of employees. While earthquakesand 
volcanic eruptions have always occurred as natural 
phenomena, with globalizationand the 
interconnectedness of economies, the reach of their 
impacts on business is moreextensive today. 
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Population Growth, Urbanization and 
Demographics: 
 
 Significant population growth in developing 
countries provides growing export markets, as wellas 
new sources of low-cost labour. Urbanization brings 
with it expanding demands for energyand 
infrastructure and concerns about air quality. The 
demographics of populations, such asageing, impact 
workforces, markets, health care and 
pensions.Urbanization and population growth also 
impact the availability of agricultural land and 
demandfor food and call for productivity 
improvements in agricultural practices. 
 
Food Production and Safety: 
 
 Providing enough food to sustain growing 
populations is a concern of many developingnations. 
With increasing concerns about the safety of food 
and its processing, new industries havearisen to meet 
the growing demand for more natural products. The 
growing demand for food, coupled with food safety 
concerns, climate change, water scarcityand energy 
cost issues, contributes to forest and soil degradation 
as well as an expectationof increasing food prices. 
Increased food prices impact disposable income. 
 
Poverty: 
 
 Poverty impacts the demand for and pricing of 
products (e.g.,consumer product companies, 
telecommunications, pharmaceuticals, automobiles). 
It can also impact the availability of aneducated and 
healthy work force.Companies operating in poor 
areas may find that investing in improving 
community infrastructurereduces risks related to lack 
of appropriate workforce, inadequate transportation 
andinability to earn or maintain a social license to 
operate. 
 
Human Health and Safety: 
 
 Many companies require healthy communities as 
a source of a strong and productive workforce. 
Workplace safety of employees and contractors has 
long been recognized as a priority inmany industries; 
this is reflected in government regulations in many 
jurisdictions.Companies increasingly recognize the 
business case for addressing disease prevention, 
treatmentand response, e.g., issues such as obesity, 
healthy lifestyles, and pandemics. Somecompanies 
are developing new products and service in response 
to these issues. 
 
Human Rights: 
 
 Companies, including their contractors, are 
increasingly held responsible for 

unacceptableworkplace and business practices that 
impinge on human rights, whether directly or 
throughtheir supply chains (UN, 1984). 
Corruption: 
 
 Companies are increasingly held accountable for 
the integrity of their practices in all countries in 
which they do business (e.g., through legislation such 
as the US Foreign Corrupt Practices Act, the UK 
Bribery Act or Canada’s Corruption of Foreign 
Public Officials Act14). Companies with 
international operations can be impacted not only by 
Canadian law but also by the laws of other countries 
in which they do business.  
 
Social Unrest: 
 
 In addition to several of the issues mentioned 
above, other issues such as unemployment, religious 
conflicts, political instability and terrorism can 
contribute to social unrest. This, in turn, can create 
significant business and operating risks, including 
threats to facilities, infrastructure, supply chains, 
markets and workforce. 
 
Sustainable environment indicators: 
 
 There are dozens of sets of indicators, which try 
to resolve the problem of sustainable environment 
development on different levels from local to global. 
Currently, there are two approaches under 
development [1]. Problem complex city brings 
necessity of solution from many aspects. One of 
designed approaches brings these types of indicators: 
level indicators, capital indicators, input/output 
indicators, structural criteria (efficiency and 
distributional disparities) and response indicators. 
 Sustainability is a characteristic of dynamic 
systems that maintain themselves over time; it is not 
a fixed endpoint that can be defined. Environmental 
sustainability refers to the long-term maintenance of 
valued environmental resources in an evolving 
human context. The best way to define and measure 
sustainability is contested. Economists often 
emphasize an accounting approach that focuses on 
the maintenance of capital stocks. Some in the 
environmental realm focus on natural resource 
depletion and whether the current rates of resource 
use can be sustained into the distant future. 
 The Environmental Sustainability Index (ESI) 
provides agauge of a society’s natural resource 
endowments and environmental history, pollution 
stocks and flows, and resource extraction rates as 
well as institutional mechanisms and abilities to 
change future pollution and resource use trajectories 
[16]. 
 The Environmental Sustainability Index (ESI) 
benchmarks the ability of nations to protect the 
environment over the next several decades. It does so 
by integrating 76 data sets – tracking natural resource 
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endowments, past and present pollution levels, 
environmental management efforts, and the capacity 
of a society to improve its environmental 
performance into 21 indicators of environmental 
sustainability.It also measures stresses on those 
systems, including natural resource depletion and 
pollution rates, because the magnitude of such 
stresses serve as a useful indicator of the pressure on 
the underlying systems. The ESI further measures 
impacts and responses and human vulnerabilityto 
environmental change. In addition, the ESI tracks a 
society’s capacity to cope with environmental 
stresses and each country’scontribution to global 
stewardship. 
 These indicators permit comparison across a 
range of issues that fall into the following five broad 
categories: 
• Environmental Systems 
• Reducing Environmental Stresses 
• Reducing Human Vulnerability to Environmental 
Stresses 
• Societal and Institutional Capacity to Respond to 
Environmental Challenges 
• Global Stewardship 
 The higher a country’s ESI score, the 
betterpositioned it is to maintain favorable 
environmentalconditions into the future. The 
fivehighest-ranking countries are Finland,Norway, 
Uruguay, Sweden, and Iceland. Allcountries that 
have substantial natural resourceendowments and 
low population density. Each has managed the 
challenges of developmentwith some success. The 
lowest ranking countries are North Korea, Iraq, 
Taiwan, Turkmenistan, and Uzbekistan.These 
countries face numerous issues, bothnatural and 
manmade, and have not managedtheir policy choices 
well. 
The key results and conclusions that emergefrom the 
ESI can be summarized asfollows: 
• The ESI has proven to be a useful gauge ofnational 
environmental stewardship. Itprovides a valuable 
summary measure ofenvironmental performance and 
a counterpartto yardsticks of human developmentand 
economic wellbeing. 
• Environmental sustainability is a 
fundamentallymulti-dimensional concept. 
Someenvironmental challenges arise 
fromdevelopment and industrialization – 
naturalresource depletion (especially of 
nonrenewableresources), pollution, andecosystem 
destruction. 
• There are significant differences acrosscountries in 
both current environmentalresults and probable 
longer-term trends.By assembling a broad array of 
data thatmake cross-country comparisons 
possible,the ESI provides a powerful toolfor tracking 
environmental performance,identifying leaders and 
laggards on anissue-by-issue basis, and designing 
policyresponses. 

• Most countries do well on some issues andmuch 
less well on others. Virtually nonation scores very 
high or very low on all21 indicators. Thus, every 
society hassomething to learn from benchmarking 
itsenvironmental performance againstrelevant peer 
countries. 
• Environmental sustainability entails issuesthat are 
local as well as national andglobal in scale, all of 
which should figurein international comparisons (as 
they do inthe ESI). 
• The ESI suggests that a more quantitativeand 
systematic approach to environmentalpolicymaking , 
where: (a) problems aretracked through a carefully 
constructed setof metrics and indicators (b) policy 
progressis evaluated empirically, and (c)governments 
benchmark their resultsagainst a relevant peer group 
can help tohighlight superior environmental 
programs,technologies, strategies, andapproaches. 
• ESI-based analysis reveals some of thecritical 
determinants of environmentalperformance: low 
population density, economicvitality, and quality of 
governance. Some of these variables have long 
beenidentified as theoretically important. TheESI 
provides empirical support for thesetheories. 
 
Environmental and social or Economic 
Sustainability: 
 
 Since humans depend in countless ways on the 
physical environment (both natural and human 
constructed) sustaining desired environmental 
conditions directly contributes to the sustaining of 
people and human societies, that is, to social 
sustainability. The viability of the economy clearly 
depends on environmental resources and service 
flows so economic sustainability depends on 
environmental sustainability [9]. 
 More generally it can be seen that sustainability 
in one domain can be necessary for sustainability in 
another. Sustainability requirements can be mapped 
to show complex dependencies across domains. We 
classify sustainability issues into separate domains, 
not because the sustainability issues are unrelated, 
but for reasons of convenience and tradition, for 
example, to allow specializations to develop in R&D 
and administration, to break up complex whole into 
mentally manageable chunks, to reflect historical 
connections, etc. 
 
Conclusions: 
 
 Work with sustainable environment is, in term of 
theory and needs of practice, a very interesting area 
which needs to be even more developed. If an 
interest in environmental sustainability is not to be 
simply utopian it must connect to practical and 
adequate action, undertaken in the hope that 
environmental sustainability can be achieved. But 
simply knowing the core meaning of environmental 
sustainability doesn't make it clear how society 
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should pursue effective action to achieve 
environmental sustainability.  
This policy proposed for better environmental 
sustainability: 
 Ensure effective conservation and management 
to reverse the loss of natural resources and 
significantly reduce biodiversity loss. 
 Scale-up programmes and initiatives to deliver 
pro-poor environmental outcomes. 
 Provide investments to bring electricity and 
cleaner cooking fuels to the large segments of the 
world population that are still deprived of such 
essential services.  
 Develop participatory, pro-poor natural resource 
and ecosystem management systems.  
 Introduce innovative financial mechanisms to 
significantly raise financing for the environment.  
 Introduce measures/mechanisms to reduce 
global greenhouse gas emissions. 
 Enhance climate adaptation programmes and 
reduce the negative impact of climate change, 
particularly in least developed countries. 
 Promote climate-friendly and climate-change 
adaptation technologies.  
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