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ABSTRACT: Environmental Impact assessment (EIA) is the assessment of the environmental consequences of a
plan, policy, program, or actual projects prior to the decision to move forward with the proposed action. In this
context, the term "environmental impact assessment" is usually used when applied to actual projects by individuals
or companies and the term "strategic environmental assessment" (SEA) applies to policies, plans and programmes
most often proposed by organs of state.lYl?l It is a tool of environmental management forming a part of project
approval and decision-making.l®l Environmental assessments may be governed by rules of administrative
procedure regarding public participation and documentation of decision making, and may be subject to judicial
review.[1-10]

The purpose of the assessment is to ensure that decision-makers consider the environmental impacts when deciding
whether or not to proceed with a project. The International Association for Impact Assessment (IAIA) defines an
environmental impact assessment as "the process of identifying, predicting, evaluating and mitigating
the biophysical, social, and other relevant effects of development proposals prior to major decisions being taken and
commitments made".”*l EIAs are unique in that they do not require adherence to a predetermined environmental
outcome, but rather they require decision-makers to account for environmental values in their decisions and to
justify those decisions in light of detailed environmental studiesand public comments on the potential
environmental impacts

KEYWORDS: EIA, strategic, management, international, biophysical, values, studies, impacts, judicial
I. INTRODUCTION

Environmental Impact Assessments commenced in the 1960s, as part of increasing environmental awareness.[s! An
EIA is prepared to estimate the effects of a proposed development or construction project. EIA provides technical
evaluations that are intended to contribute to more objective decision making. In the United States, EIA obtained
formal status in 1969, with the enactment of the National Environmental Policy Act (NEPA). EIAs have been used
increasingly around the world.[91-94] The number of environmental assessments filed every year "has vastly
overtaken the number of more rigorous Environmental Impact Statements (E1S)."Il An environmental assessment is
a "mini-Environmental Impact Statement (EIS) designed to provide sufficient information to allow the agency to
decide whether the preparation of a full-blown Environmental Impact Statement (EIS) is necessary. "Il

In the present investigation EIS of Bikaner district is done using GIS. General and industry specific assessment
methods (GIS) are available including:

. Industrial products — Product environmental life cycle analysis (LCA) is used for identifying and measuring
the impact of industrial products on the environment. These EIAs consider activities related to extraction of raw
materials, ancillary materials, equipment; production, use, disposal and ancillary equipment. %!

o Genetically modified plants — Specific methods available to perform EIAs of genetically modified
organisms include GMP-RAM and INOVA. 14
o Fuzzy logic — EIA methods need measurement data to estimate values of impact indicators. However, many

of the environment impacts cannot be quantified, e.g. landscape quality, lifestyle quality and social acceptance.
Instead, information from similar E1As, expert judgment and community sentiment are employed. Approximate
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reasoning methods known as fuzzy logic can be used.'? A fuzzy arithmetic approach has also been
proposed*®! and implemented using a software tool (TDEIA).[4]

At the end of the project, an audit evaluates the accuracy of the EIA by comparing actual to predicted impacts. The
objective is to make future EIAs more valid and effective in Bikaner. Two primary considerations are:[11-20]

o Scientific — to examine the accuracy of predictions and explain errors
o Management — to assess the success of mitigation in reducing impacts

Audits can be performed either as a rigorous assessment of the null hypothesis or with a simpler approach
comparing what actually occurred against the predictions in the EIA document.[%]

After an EIA, the precautionary and polluter pays principles may be applied to decide whether to reject, modify or
require strict liability or insurance coverage to a project, based on predicted harms.

The Hydropower Sustainability Assessment Protocol is a sector-specific method for checking the quality of
Environmental and Social assessments and management plans. Sustainability measurement is a set of frameworks or
indicators to measure how sustainable something is. This includes processes, products, services and businesses.
Sustainability is difficult to quantify. It may even be impossible to measure.! To measure sustainability, the
indicators consider environmental, social and economic domains. The metrics are still evolving. They
include indicators, benchmarks and audits. They include sustainability standards and certification systems
like Fairtrade and Organic. They also involve indices and accounting. And they can include assessment,
appraisal®® and other reporting systems. These metrics are used over a wide range of spatial and temporal
scales.PPIltl Sustainability measures include corporate sustainability reporting, Triple Bottom Line accounting. They
include estimates of the quality of sustainability governance for individual countries. These use the Environmental
Sustainability Index and Environmental Performance Index. Some methods let us track sustainable
development.BIll These include the UN Human Development Index and ecological footprints.

Two related concepts to understand if the mode of life of humanity is sustainable, are planetary
boundaries!® and ecological footprint.[’l If the boundaries are not crossed and the ecological footprint is not
exceeding the carrying capacity of the biosphere, the mode of life is regarded as sustainable.

A set of well defined and harmonized indicators can help to make sustainability tangible. Those indicators are
expected to be identified and adjusted through empirical observations (trial and error).l®! The most common critiques
are related to issues like data quality, comparability, objective function and the necessary resources in
Bikaner.’l However a more general criticism is coming from the project management community: "How can a
sustainable development be achieved at global level if we cannot monitor it in any single project?".[1%

Il. DISCUSSION

The EIA is done using GIS in Bikaner district . The Ministry of Environment, Forests and Climate
Change (MoEFCC) of India has been in a great effort in Environmental Impact Assessment in India. The main laws
in action are the Water Act(1974), the Indian Wildlife (Protection) Act (1972), the Air (Prevention and Control of
Pollution) Act (1981) and the Environment (Protection) Act (1986), Biological Diversity Act(2002).15% The
responsible body for this is the Central Pollution Control Board.[21-30]

Environmental Impact Assessment (EIA) studies need a significant amount of primary and secondary environmental
data. Primary data are those collected in the field to define the status of the environment (like air quality data, water
quality data etc.). Secondary data are those collected over the years that can be used to understand the existing
environmental scenario of the study area. The environmental impact assessment (EIA) studies are conducted over a
short period of time and therefore the understanding of the environmental trends, based on a few months of primary
data, has limitations. ldeally, the primary data must be considered along with the secondary data for complete
understanding of the existing environmental status of the area. In many EIA studies, the secondary data needs could
be as high as 80% of the total data requirement. EIC is the repository of one-stop secondary data source for
environmental impact assessment in India.
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The Environmental Impact Assessment (EIA) experience in India indicates that the lack of timely availability of
reliable and authentic environmental data has been a major bottleneck in achieving the full benefits of EIA. The
environment being a multi-disciplinary subject, a multitude of agencies are involved in collection of environmental
data. However, no single organization in India tracks available data from these agencies and makes it available in
one place in a form required by environmental impact assessment practitioners. Further, environmental data is not
available in enhanced forms that improve the quality of the EIA. This makes it harder and more time-consuming to
generate environmental impact assessments and receive timely environmental clearances from regulators. With this
background, the Environmental Information Centre (EIC) has been set up to serve as a professionally managed
clearinghouse of environmental information that can be used by MoEF, project proponents, consultants, NGOs and
other stakeholders involved in the process of environmental impact assessment in India. EIC caters to the need of
creating and disseminating of organized environmental data for various developmental initiatives all over the
country.

EIC stores data in GIS format and makes it available to all environmental impact assessment studies and to EIA
stakeholders in Bikaner.

In 2017, the Government of India proposed a new EIA 2017 Draft, which was widely criticized for heavily diluting
the EIA.® Many Environmental groups started a campaign demanding the withdrawal of the Draft, in face of these
campaigns, the Government of India resorted to banning/blocking the websites of these groups.* Sustainable
development has become the primary yardstick of improvement for industries and is being integrated into effective
government and business strategies. The needs for sustainability measurement include improvement in the
operations, benchmarking performances, tracking progress, and evaluating process, among others.% For the
purposes of building sustainability indicators, frameworks can be developed and the steps are as follows: 2]

1. Defining the system- A proper and definite system is defined. A proper system boundary is drawn for
further analysis.

2. Elements of the system- The whole input, output of materials, emissions, energy and other auxiliary
elements are properly analysed. The working conditions, process parameters and characteristics are
defined in this step.

3. Indicators selection- The indicators is selected of which measurement has to be done. This forms the metric
for this system whose analysis is done in the further steps.

4. Assessment and Measurement- Proper assessing tools are used and tests or experiments are performed for
the pre-defined indicators to give a value for the indicators measurement.

5. Analysis and reviewing the results- Once the results have been obtained, proper analysis and interpretation
is done and tools are used to improve and revise the processes present in the system.

I1l. RESULTS

In Bikaner, EIAs have been criticized for excessively limiting their scope in space and time. No accepted procedure
exists for determining such boundaries. The boundary refers to ‘the spatial and temporal boundary of the proposal’s
effects’.[31-40] This boundary is determined by the applicant and the lead assessor, but in practice, almost all EIAs
address only direct and immediate on-site effects.[°"!

Development causes both direct and indirect effects. Consumption of goods and services, production, use and
disposal of building materials and machinery, additional land use for activities of manufacturing and services,
mining and refining, etc., all have environmental impacts. The indirect effects of development can be much higher
than the direct effects examined by an EIA. Proposals such as airports or shipyards cause wide-ranging national and
international effects, which should be covered in EI1As.[?Y

Broadening the scope of EIA can benefit the conservation of threatened species. Instead of concentrating on the
project site, some EIAs employed a habitat-based approach that focused on much broader relationships among
humans and the environment. As a result, alternatives that reduce the negative effects to the population of whole
species, rather than local subpopulations, can be assessed.[®?l Environmental indicators are simple measures that tell
us what is happening in the environment. Since the environment is very complex, indicators provide a more practical
and economical way to track the state of the environment than if we attempted to record every possible variable in
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the environment. For example, concentrations of ozone depleting substances (ODS) in the atmosphere, tracked over
time, is a good indicator with respect to the environmental issue of stratospheric ozone depletion.

Environmental indicators have been defined in different ways but common themes exist in Bikaner.

“An environmental indicator is a numerical value that helps provide insight into the state of the environment or
human health. Indicators are developed based on quantitative measurements or statistics of environmental condition
that are tracked over time. Environmental indicators can be developed and used at a wide variety of geographic
scales, from local to regional to national levels.” [

“A parameter or a value derived from parameters that describe the state of the environment and its impact on human
beings, ecosystems and materials, the pressures on the environment, the driving forces and the responses steering
that system. An indicator has gone through a selection and/or aggregation process to enable it to steer action.” P!
Environmental indicator criteria and frameworks have been used to help in their selection and presentation.

It can be considered, for example, that there are major subsets of environmental indicators in-line with the Pressure-
State-Response model developed by the OECD. One subset of environmental indicators is the collection
of ecological indicators which can include physical, biological and chemical measures such as
atmospheric temperature, the concentration of ozone in the stratosphere or the number of breeding bird pairs in an
area. These are also referred to as “state” indicators as their focus is on the state of the environment or conditions in
the environment. A second subset is the collection of indicators that measure human activities
or anthropogenic pressures, such as greenhouse gas emissions. These are also referred to as “pressure” indicators.
Finally, there are indicators, such as the number of people serviced by sewage treatment, which track societal
responses to environmental issues.[41-50]

Environmental indicators, in turn, should be considered as a subset of sustainable development indicators which are
meant to track the overall sustainability of a society with respect to its environmental, social and economic integrity
and health.

A common framework spearheaded by the European Environment Agency B is the “DPSIR” or “drivers, pressures,
state, impact, response” framework. Drivers and pressures are indicators of the human activities and resulting
pressures on the environment in the form of pollution or land-use change, for example. State and impact indicators
are the resulting conditions in the environment and the implications for the health of ecosystems and humans. The
response indicators measure the reaction of human society to the environmental issue. Criteria tend to focus on three
key areas — scientific credibility, policy/social relevance and practical monitoring and data requirements. The types
of indicators selected or developed should be partially based on who will be using the information from the
indicators. There are generally three possible audiences to consider, each with different information needs. These
audiences are: 1) technical experts and science advisors, 2) policy-makers, decision makers and resource managers,
and 3) general public and media.

The technical experts and scientists will be interested in detailed and complex indicators. These indicators should
have scientific validity, sensitivity, responsiveness and have data available on past conditions. The audience that
includes policy-makers and resource managers will be concerned with using indicators that are directly related to
evaluating policies and objectives. They require their indicators to be sensitive, responsive and have historical data
available like the technical audience, but they are also looking for indicators that are cost-effective and have
meaning for public awareness. Finally, the general public responds to indicators that have clear and simple messages
and are meaningful to them, such as the UV index and the air quality index.I° Individual indicators are designed
to translate complex information in a concise and easily understood manner in order to represent a particular
phenomenon (e.g. ambient air quality). In contrast, indicator systems (or collections of indicators), when seen as a
whole are meant to provide an assessment of the full environment domain or a major subset of it (e.g. forests).[51-
60]

Some indicator systems have evolved to include many indicators and require a certain level of knowledge and
expertise in various disciplines to fully grasp. A number of methods have been devised in the recent past to boil
down this information and allow for rapid consumption by those who do not have the time or the expertise to
analyse the full set of indicators. In general these methods can be categorized as numerical
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aggregation (e.g. indices), short selections of indicators (e.g. core set or headline indicators), short visual
assessments (e.g. arrows, traffic  signals), and compelling presentations (e.g. maps or  the dashboard  of
sustainability). Many prominent environmental indicator systems have adjusted their indicator systems to include or
report solely on a limited “indicator set” (e.g. the OECD’s “Key Environmental Indicators” and the “Canadian
Environmental Sustainability Indicators™) in Bikaner

IV. CONCLUSIONS

In Bikaner, Environmental accounting is a subset of accounting proper, its target being to incorporate both economic
and environmental information. It can be conducted at the corporate level or at the level of a national economy
through the System of Integrated Environmental and Economic Accounting, a satellite system to the National
Accounts of Countriest™ (among other things, the National Accounts produce the estimates of gross domestic
product otherwise known as GDP).[61-70]

Environmental accounting is a field that identifies resource use, measures and communicates costs of a company's or
national economic impact on the environment. Costs include costs to clean up or remediate contaminated sites,
environmental fines, penalties and taxes, purchase of pollution prevention technologies and waste management
costs.

An environmental accounting system consists of environmentally differentiated conventional accounting and
ecological accounting. Environmentally differentiated accounting measures effects of the natural environment on
a company in monetary terms. Ecological accounting measures the influence a company has on the environment, but
in physical measurements.

Environmental accounting is organized in three sub-disciplines: global, national, and corporate environmental
accounting, respectively. Corporate environmental accounting can be further sub-divided into environmental
management accounting and environmental financial accounting.

. Global environmental accounting is an accounting methodology that deals areas includes energetics,
ecology and economics at a worldwide level.[71-80]

. National environmental accounting is an accounting approach that deals with economics on a country's
level.

Internationally, environmental accounting has been formalised into the System of Integrated Environmental
and Economic Accounting, known as SEEA.[I SEEA grows out of the System of National Accounts. The
SEEA records the flows of raw materials (water, energy, minerals, wood, etc.) from the environment to the
economy, the exchanges of these materials within the economy and the returns of wastes and pollutants to
the environment. Also recorded are the prices or shadow prices for these materials as are environment
protection expenditures. SEEA is used by 49 countries around the world.F!

e Corporate environmental accounting focuses on the cost structure and environmental performance of a
company.t!

e Environmental management accounting focuses on making internal business strategy decisions. It can be
defined as:
"..the identification, collection, analysis, and use of two types of information for internal decision making:
1) Physical information on the use, flows and fates of energy, water and materials (including wastes) and
2) Monetary information on environmentally related costs, earnings and savings."®!
As part of an environmental management accounting project in the State of Victoria, Australia, four case
studies were undertaken in 2002 involving a school (Methodist Ladies College, Perth), plastics
manufacturing company (Cormack Manufacturing Pty Ltd, Sydney), provider of office services (a service
division of AMP, Australia wide) and wool processing (GH Michell & Sons Pty Ltd, Adelaide). Four major
accounting professionals and firms were involved in the project; KPMG (Melbourne), Price Waterhouse
Coopers (Sydney), Professor Craig Deegan, RMIT University (Melbourne) and BDO Consultants Pty Ltd
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(Perth). In February 2003, John Thwaites, The Victorian Minister for the Environment launched the report
which summarised the results of the studies. !

These studies were supported by the Department of Environment and Heritage of the Australian Federal
Government, and appear to have applied some of the principles outlined in the United Nations Division for
Sustainable Development publication, Environmental Management Accounting Procedures and
Principles (2001).[81-90]

e Environmental financial accounting is used to provide information needed by external stakeholders on a
company's financial performance. This type of accounting allows companies to prepare financial reports for
investors, lenders and other interested parties. !

e Certified emission reductions (CERS) accounting comprises the recognition, the non-monetary and
monetary evaluation and the monitoring of Certified emission reductions (CERs) and GHGs (greenhouse
gases) emissions on all levels of the value chain and the recognition, evaluation and monitoring of the
effects of these emissions credits on the carbon cycle of ecosystems.?
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