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INTRODUCTION 
 

Environmental management encompasses a wide range of interpretations and has been 

defined differently over time. It doesn't primarily focus on controlling the environment itself, but more 

on overseeing the relationship between humans and their surroundings, specifically addressing the 

effects of human actions on the environment. The environmental management subject has gained 

significant popularity in recent years as a result of the escalating environmental issues in the global 

community. The notion comprises adopting several approaches and tactics to efficiently manage the 

interaction between human activities and the environment, with the purpose of avoiding detrimental 

impacts and enhancing favorable benefits. Environments management focuses on the management of 

the interaction between humans and their environment, specifically addressing the impact of 

anthropogenic activities on the environments that sustain them (Ross et.al, 2010, Rathi, 2021). 

Environmental management provides the added capacity to reduce waste, wastewater, and emissions 

in the manufacturing of goods and services, as well as emissions from transportation, and so improve 

people's health and well-being. The study conducted by Hartmann and Vachon (2018) revealed that 

there is a positive correlation between environmental management and corporate environmental 

performance.  

Environmental management involves strategies for preventing and mitigating environmental 

impacts. By integrating environmental management concepts into the Environmental Impact 

Assesment (EIA) coursebook, students can learn how to develop effective measures to avoid adverse 

impacts and manage any unavoidable consequences. This approach aligns with the broader goal of 

sustainable development. Environmental management involves strategies for preventing and 

mitigating environmental impacts. Environmental Impact Assessment (EIA) is a systematic procedure 

that identifies and assesses the possible environmental consequences of a proposed project or 

development. By integrating environmental management concepts into the EIA coursebook, students 

can learn how to develop effective measures to avoid adverse impacts and manage any unavoidable 

consequences. This approach aligns with the broader goal of sustainable development. Gaining a 

comprehensive understanding of environmental management ideas allows for a more expansive 

viewpoint on how to effectively tackle and reduce these consequences. It guarantees that students 

understand both the evaluation procedure and the subsequent measures in handling and reducing 

environmental impacts. Many EIAs are mandated by environmental laws and policies. Understanding 

environmental management concepts allows students to grasp the legal and regulatory context of 

environmental evaluations. It helps them to create EIAs that not only meet legal criteria but also 

promote efficient environmental management practices. 

This module aims to help students to uncerstand concepts and practices in environmental 

impact assessment. Chapter 1 and Chapter 2 explain the fundamental concepts of environmental 

management and environmental impact assessment. Chapter 3 to Chapter 7 elaborate the steps of 

conducting environmental impact assessment, followed by Chapter 8 and Chapter 9 describe the steps 

of developing and reviewing environmental impact assessment report. This module is enriched with 

case studies presented in Chapter 10 to 13 that describe situations in various contexts such as mining, 

construction, garment, among others where environmental impact assessments are conducted. 

Through these case studies, students will be able to exercise their knowledge, skills, and competence 

in conducting environmental impact assessments and reporting. 
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CHAPTER 1: UNDERSTANDING ENVIRONMENT 
MANAGEMENT 

Environmental management encompasses a wide range of interpretations and has been 

defined differently over time. It doesn't primarily focus on controlling the environment itself, but more 

on overseeing the relationship between humans and their surroundings, specifically addressing the 

effects of human actions on the environment. The environmental management subject has gained 

significant popularity in recent years as a result of the escalating environmental issues in the global 

community. The notion comprises adopting several approaches and tactics to efficiently manage the 

interaction between human activities and the environment, with the purpose of avoiding detrimental 

impacts and enhancing favorable benefits. Environments management focuses on the management of 

the interaction between humans and their environment, specifically addressing the impact of 

anthropogenic activities on the environments that sustain them (Ross et.al, 2010, Rathi, 2021). 

Environmental management provides the added capacity to reduce waste, wastewater, and emissions 

in the manufacturing of goods and services, as well as emissions from transportation, and so improve 

people's health and well-being. The study conducted by Hartmann and Vachon (2018) revealed that 

there is a positive correlation between environmental management and corporate environmental 

performance.  

Environmental management involves strategies for preventing and mitigating environmental 

impacts. By integrating environmental management concepts into the Environmental Impact 

Assesment (EIA) coursebook, students can learn how to develop effective measures to avoid adverse 

impacts and manage any unavoidable consequences. This approach aligns with the broader goal of 

sustainable development. Environmental management involves strategies for preventing and 

mitigating environmental impacts. Environmental Impact Assessment (EIA) is a systematic procedure 

that identifies and assesses the possible environmental consequences of a proposed project or 

development. By integrating environmental management concepts into the EIA coursebook, students 

can learn how to develop effective measures to avoid adverse impacts and manage any unavoidable 

consequences. This approach aligns with the broader goal of sustainable development. Gaining a 

comprehensive understanding of environmental management ideas allows for a more expansive 

viewpoint on how to effectively tackle and reduce these consequences. It guarantees that students 

understand both the evaluation procedure and the subsequent measures in handling and reducing 

environmental impacts. Many EIAs are mandated by environmental laws and policies. Understanding 

environmental management concepts allows students to grasp the legal and regulatory context of 

environmental evaluations. It helps them to create EIAs that not only meet legal criteria but also 

promote efficient environmental management practices. 

1.1 The Concept of Environmental Management 

Environmental management fundamentally involves integrating the unintended side effects of 

development activities. This means incorporating an educated awareness of the environmental 

repercussions of an organization's actions into its management policies and procedures. An 

environmental management program serves as a mechanism for ensuring compliance with regulations 

and standards.  

Additionally, it acts as a corrective measure when unforeseen challenges arise during the 

implementation and operational stages of a project. Environmental management is the process by 

which an organization consistently monitors and regulates its interactions with the environment. It 
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offers a structured way to address both immediate and ongoing environmental responsibilities within 

an entity.  

Environmental management refers to a series of actions undertaken by an organisation to 

effectively monitor and regulate its interactions with the environment.   It is a methodical approach to 

both immediate and long-term environmental accountability within an organisation. According to 

Rathi (2021), environmental management can be defined as a set of activities through which an 

organization maintains awareness of and control over its interactions with the environment. It is a 

systematic approach to short-term as well as long-term environmental responsibility throughout an 

organization. For good environmental management, fundamental types of supporting activities such 

as the following must be effective: 

a. developing and maintaining awareness of the environmental performance of the 

environmental that are of important to an organisation 

b. monitoring and improving environmental performance.   

There may be certain environmental issues that are more essential to some businesses than 

others, depending on their nature and location. For various projects, the following environmental 

concerns may be important, such as: 

a. For coal-based thermal power plants - managing air emissions and fly ash. 

b. Highways that contribute to vehicular emissions, noise pollution, and accidents. 

c. Mining activities which result in the destruction of ecological systems, the 

transportation of sediments, the release of air pollutants, and the generation of wastewater. 

d. Chemical and petrochemical factories pose risks such as toxic emissions, wastewater 

contamination, hazardous waste disposal, explosions, and fires. 

e. Ports— the assessment of marine water quality, evaluation of emissions, and analysis 

of risks associated with material handling and storage. 

f. For mining operations - mitigating ecological degradation, sediment movement, air 

emissions, and wastewater. 

Environmental management also becomes an essential component of enterprise 

management.   While subjects such as financial management, production management, marketing 

management, and human resource development are regularly discussed at the Board of Directors level 

in business organizations, the sustainability issues and environmental management has not received 

the recognition as it should.   The primary focus of corporate top management, particularly in emerging 

economies, seems to prioritize profitability, net worth, and return on investment over long-term 

environmental sustainability issues (Rathi 2016, 2018). The corporate top-level management in the 

company should be more aware and consider that environmental management is an integral part of 

business management in an enterprise. 

The term of environmental assessment describes a technique and a process by which 

information about the environmental effects of a project is collected, both by the developer and from 

other sources, and taken into account by the planning authority in forming their judgements on 

whether the development should go ahead (UK DoE, 1989; Glasson J, Therivel R. 2019). Environmental 

concerns are frequently diverse, with complex linkages between ecological, social, economic, and 

health aspects. Integrated environmental assessments enables a thorough grasp of these difficulties 

by combining knowledge from numerous fields. Integrated environmental assessments applies 

knowledge from various fields including ecology, sociology, economics, and health sciences to 

comprehend the intricate connections within an ecosystem that impact the present and future 

condition of environmental quality and resources. The environmental management that integrated 

with environment assessment works to make sure that the company practices comply with newest 

regulations. Businesses in developed economies have recognized that going beyond standard 

compliance with regulations can lead to many advantages and improve the overall financial 

performance of the company.   For instance, enhancing profitability by reducing costs through the 
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implementation of cleaner production practices not only improves the financial position of a company 

but also enables it to gain a competitive edge by establishing a positive reputation as an 

environmentally conscious business, while simultaneously contributing to environmental 

preservation. The primary advantages in the long term include the attainment of sustainability through 

the preservation of resources and the reduction of potential environmental liabilities for the firm.   

Therefore, it is anticipated that the corporate sector and shareholders of businesses, even those in 

developing nations, would eventually recognize the interconnectedness of effective environmental 

management and sound financial management. 

1.2 The Importance of Environmental Management 

There's an extensive body of work discussing the principles and theories behind environmental 

impact assessments (EIAs). EIAs have been conducted for nearly five decades, and the volume and 

detail of EIA studies and their corresponding reports have grown remarkably over time. The rising 

consciousness about environmental effects on ecosystems, underscored in various documents and 

guidelines by global organizations, has driven governments worldwide to consistently refine their 

environmental regulations. In this module, we suggest using the term "environmental management 

program" instead of the commonly used "environmental management plan" found in EIA reports. This 

is primarily because a program is designed to assist a project initiator during execution. In contrast, a 

plan, which usually encompasses objectives meant for a more extended period and sets the 

groundwork for programs, can sometimes be more theoretical, ideational, or somewhat intangible.  

Environmental management is an essential element of sustainable development, which aims 

to safeguard the environment and natural resources while fostering economic and social progress.   

Environmental management encompasses the strategic development, execution, and oversight of 

policies, initiatives, and methodologies that guarantee the enduring utilization of natural resources 

and the safeguarding of the environment. 

Environmental management is critical for multiple reasons.   First and foremost, it serves to 

safeguard the environment and preserve natural resources, which are vital for the survival and welfare 

of humanity. Environmental management aims to promote the sustainable utilization of natural 

resources while safeguarding the environment against pollution and damage.   Furthermore, 

environmental management facilitates economic progress by guaranteeing the efficient and 

sustainable utilization of natural resources.   Furthermore, environmental management plays a crucial 

role in alleviating the consequences of climate change through the reduction of greenhouse gas 

emissions and the advocacy for the use of renewable energy sources. Environmental management is 

also crucial for social development as it guarantees communities' access to unpolluted water, air, and 

other natural resources. 

Sustainable environmental management involves the participation of diverse stakeholders, 

such as governments, businesses, communities, and individuals.   Governments have a pivotal role in 

formulating laws and regulations that foster environmental conservation and sustainable progress.   

Businesses are also obligated to guarantee that their operations are environmentally friendly and do 

not cause any harm to the environment.  Communities and people can further contribute to 

environmental management by embracing sustainable practices, such as minimising waste, conserving 

energy, and utilizing public transportation. 

An environmental management program is a practical plan, backed by allocated funds from 

the project initiator. This program stands as a pivotal result of the EIA procedure, particularly in 

developing nations. In these countries, the emphasis is on economic growth through developmental 

projects, and the EIA system often possesses certain limitations. 
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1.3 The Legislation of Environmental Management 

Agenda 21, established at the United Nations Conference on Environment & Development 

from June 3-14, 1992 in Rio de Janeiro, noted that mankind was grappling with escalating poverty, 

hunger, poor health, and illiteracy, all while the ecosystems crucial to human prosperity were 

deteriorating. Merging environmental and developmental considerations and giving them higher 

priority can pave the way for meeting basic needs, elevating living standards for everyone, better 

ecosystem management, and a more secure, prosperous future. Achieving this entails a harmonized 

and comprehensive viewpoint on environmental and developmental issues. 

Subsequent to the initial Earth Summit, numerous global conventions and protocols emerged. 

These required member nations to formulate appropriate environmental laws. Additionally, 

developed countries introduced certain environmental stipulations as non-tariff trade barriers, 

prompting developing countries to establish a robust environmental regulatory framework. 

Environmental law is an extensive and dynamic discipline that involves a broad array of legal 

instruments, such as international treaties, national legislation, and local regulations. The fundamental 

objective of environmental law is to safeguard the environment and preserve natural resources from 

the detrimental effects of human activity.   Environmental legislation establishes the legal structure 

for governing human actions that have an effect on the environment, such as pollution, deforestation, 

and climate change.  

The primary function of environmental law and legislation is to create definitive criteria and 

directives for safeguarding the environment.   As an illustration, the European Union has implemented 

a thorough legal structure for safeguarding air quality, encompassing laws pertaining to emissions from 

fixed, industrial, and movable sources.   Likewise, the United States has implemented the Clean Air Act, 

a legislation that establishes nationwide benchmarks for air quality and governs the release of 

pollutants from many origins, such as power plants, factories, and vehicles.  

A further crucial function of environmental law and legislation is to establish procedures for 

ensuring compliance with environmental standards and imposing responsibility on those who cause 

pollution. These consequences encompass both civil and criminal sanctions for breaches of 

environmental legislation, alongside administrative measures including monetary penalties, court 

orders, and the revocation of permits.  However, study indicates that the existing legislation, while 

legally obligatory, is insufficient in adequately safeguarding the environment from the detrimental 

impacts of pollution.  

Environmental law and policy are crucial in fostering sustainable development.   Sustainable 

development is the process of achieving development that fulfils the requirements of the current 

generation without jeopardizing the capacity of future generations to fulfil their own need.   

Environmental policy plays a crucial role in ensuring that economic development is sustainable by 

advocating for the use of renewable resources, minimizing waste and pollution, and safeguarding 

natural ecosystems and biodiversity.  

The effects of law and legislation on environmental management can be substantial, as they 

establish the legal structure for governing human actions that have an effect on the environment. As 

an illustration, the Clean Air Act in the United States has been acknowledged for its role in diminishing 

air pollution and enhancing air quality in numerous regions of the country.   Moreover, the European 

Union's regulatory structure for air preservation has effectively diminished emissions from diverse 

origins and enhanced air quality in numerous regions in Europe. 

Environmental legislation can exert a substantial influence on enterprises and industries that 

are bound by environmental restrictions. For instance, corporations that release pollutants can be 

obligated to install pollution abatement machinery or decrease their emissions in order to adhere to 
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environmental regulations. While enterprises may incur significant expenses, this situation also 

presents prospects for innovation and the advancement of eco-friendly solutions.  

Furthermore, the implementation of environmental legislation can effectively enhance public 

health by mitigating the risk of detrimental contaminants.   Regulations pertaining to emissions from 

cars and power plants can effectively mitigate air pollution and enhance respiratory well-being.   

Likewise, implementing laws for the utilization of pesticides and other chemicals can effectively 

decrease the risk of exposure to detrimental toxins and safeguard the well-being of the general 

population.  

Environmental management is regulated by a number of laws and legislation with the objective 

of managing, protecting, and sustaining the natural environment. Here's a list of the important aspects 

of environmental law and legislation, as well as related sources:  

1. National Environmental Policy Acts (NEPA) 

• The National Environmental Policy Act (NEPA) was signed into law on January 1, 1970, 

the first major environmental law in the United States. NEPA requires federal agencies to assess the 

environmental effects of their proposed actions prior to making decisions. 

• See: https://www.fsa.usda.gov/Internet/FSA_File/nepa_statute.pdf 

2. Environmental Protection Agency (EPA) Regulations 

• The EPA, in the U.S., establishes regulations to implement environmental laws and 

address specific issues such as air quality, water quality, hazardous waste management, and more. The 

Environmental Protection Agency protects people and the environment from significant health risks, 

sponsors and conducts research, and develops and enforces environmental regulations. 

• See: EPA Regulations, https://www.epa.gov/laws-regulations 

3. European Climate Law 

• The European Climate Law establishes the objective outlined in the European Green 

Deal to achieve climate neutrality for Europe's economy and society by 2050. The legislation also 

establishes the intermediate objective of achieving a minimum 55% reduction in net greenhouse gas 

emissions by 2030, in comparison to the levels recorded in 1990. 

• See: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM:4536626 

4. Clean Air Act (CAA) 

• The Clean Air Act (CAA) (42 U.S.C. 7401 et seq.) is a comprehensive Federal law that 

regulates all sources of air emissions. The 1970 CAA authorized the U.S. Environmental Protection 

Agency (EPA) to establish National Ambient Air Quality Standards (NAAQS) to protect public health and 

the environment. The States were directed to develop State implementation plans (SIPs), which consist 

of emission reduction strategies, with the goal of achieving the NAAQS by the legislated date. The 1977 

CAA amendments set more rigorous requirements for reducing emissions in areas that do not meet 

the NAAQS and established the Prevention of Significant Deterioration (PSD) regulations for areas that 

already meet the NAAQS. The PSD regulations are designed to prevent any significant deterioration in 

air quality above an established baseline level. The 1990 amendments to the CAA in large part were 

intended to meet unaddressed or insufficiently addressed problems such as acid rain, ground-level 

ozone, stratospheric ozone depletion, visibility, and air toxics. 

• See: https://www.epa.gov/clean-air-act-overview 

5. Clean Water Act (CWA) 

• The Clean Water Act (CWA) provides the fundamental framework for governing the 

discharge of pollutants into U.S. water bodies and setting criteria for the cleanliness of surface waters. 

The foundation of the CWA was established in 1948 under the name of the Federal Water Pollution 

Control Act. However, in 1972, the Act underwent substantial restructuring and expansion. The 

common term "Clean Water Act" was used for the Act following modifications in1972. 

The Environmental Protection Agency (EPA) has conducted pollution control programmes, including 

the establishment of wastewater standards for various industries, under the Clean Water Act (CWA). 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM:4536626
https://www.epa.gov/environmental-topics/air-topics


14 
 

The Environmental Protection Agency (EPA) has formulated nationwide suggestions for water quality 

criteria regarding contaminants found in surface waterways. The common term "Clean Water Act" was 

used for the Act following modifications in 1972. The Environmental Protection Agency (EPA) has 

conducted pollution control programmes, including the establishment of wastewater standards for 

various industries, under the Clean Water Act (CWA). The Environmental Protection Agency (EPA) has 

formulated nationwide suggestions for water quality criteria regarding contaminants found in surface 

waterways. 

• See: https://www.epa.gov/laws-regulations/summary-clean-water-act 

6. Environmental Impact Assessment (EIA) Directives 

• According to the EU's Environmental Impact Assessment (EIA) Directive (2011/92/EU as 

revised by 2014/52/EU), major building or development projects in the EU must undergo an evaluation 

in order to assess their environmental impact. Prior to the commencement of the project, this task 

must be completed. An Environmental Impact Assessment (EIA) is mandatory for a range of projects, 

including:  

- population and human health 

- biodiversity 

- land 

- soil 

- water 

- air 

- climate 

- landscape 

- material assets 

- cultural heritage 

The project developer must provide the approval authority with a report containing the 

following information 

- description of the project (location, design, size) 

- potential significant effects 

- reasonable alternatives 

- features of the project and/or measures to avoid, prevent, reduce or offset likely 

significant impacts on the environment.   

• See:  https://environment.ec.europa.eu/law-and-governance/environmental-

assessments/environmental-impact-assessment_en 

7. Convention on Biological Diversity (CBD) 

• The Convention on Biological Diversity (CBD) is a globally recognised legal framework 

that aims to protect and preserve the variety of life on Earth, promote the sustainable utilisation of its 

components, and ensure the fair and equitable distribution of benefits derived from the use of genetic 

resources. This treaty has been officially adopted by 196 countries. The primary aim is to promote 

initiatives that will result in a sustainable future. The preservation of biodiversity is a shared concern 

among all of humanity. The Convention on Biological Diversity covers biodiversity across various levels, 

including ecosystems, species, and genetic resources. Additionally, it encompasses the field of 

biotechnology, which includes the regulations outlined in the Cartagena Protocol on Biosafety. It 

encompasses all conceivable areas that are directly or indirectly connected to biodiversity and its 

impact on development, spanning from science, politics, and education to agriculture, business, 

culture, and beyond. 

• See: https://www.cbd.int 

8. Resource Conservation and Recovery Act (RCRA) 

https://www.epa.gov/laws-regulations/summary-clean-water-act
https://environment.ec.europa.eu/law-and-governance/environmental-assessments/environmental-impact-assessment_en
https://environment.ec.europa.eu/law-and-governance/environmental-assessments/environmental-impact-assessment_en
https://www.cbd.int/
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• The RCRA in the U.S. addresses the management of hazardous waste from its 

generation to disposal. It establishes a framework for the proper treatment, storage, and disposal of 

hazardous waste. 

• See : https://www.epa.gov/rcra 

9. United Nations Framework Convention on Climate Change (UNFCCC) 

• Overview: The UNFCCC is an international treaty aimed at addressing climate change 

and its impacts. It sets the framework for annual negotiations among member countries. 

• See: https://unfccc.int 

10. National Laws on Environmental Management 

• Many countries have their own sets of laws and regulations addressing environmental 

management. These laws vary widely and cover issues such as pollution control, natural resource 

management, and conservation. 

• See : Consult specific national legal databases or government websites for relevant 

laws in a particular country. 

1.4 Environmental Management and Sustainability 

Environmental management is a process that involves the identification, assessment, and 
control of environmental risks and impacts associated with human activities. Sustainability, on the 
other hand, is a concept that is concerned with the long-term viability of human societies and the 
natural systems on which they depend. 

Environmental management and sustainability have a complex and multifaceted relationship. 
Environmental management is a critical component of sustainable development because it provides 
the instruments and techniques required to manage the environment in a sustainable manner. 
Simultaneously, sustainability provides an overarching framework for environmental management by 
establishing goals and objectives for managing the environment in a way that promotes human well-
being while safeguarding the ecosystem. 

The principles of sustainability are framed in terms of five domains: 
i. the realm of materials 
ii. the economic sphere 
iii. the sphere of life 
iv. the societal realm 
v. the spiritual sphere. 
Quental et al. (2011) highlighted these foundational principles of sustainability: 
a. the principle of limits, emphasizing that human economic activities should be maintained at 

a level that doesn't compromise the health of our planet's ecosystems 
b. the principle of means and ends, which posits that economic growth should be viewed as a 

tool to achieve broader goals, such as enhancing human welfare and freedoms 
c. the principle of individual needs, advocating for the essential needs of every individual and 

each system to be met distinctly, not on a collective basis 
d. the principle of system complexity, acknowledging that systems can display intricate 

behaviors, having multiple stable states, and may even undergo collapse when certain thresholds are 
crossed. 

Corporate social responsibility (CSR) is a concept linked to environmental management and 
sustainability. CSR refers to a company's obligation to operate in an ethical, socially responsible, and 
ecologically sustainable manner. It is stated and clarify that corporations have a responsibility to 
society and the environment, as well as to their shareholders. 

Environmental management is an important aspect of CSR since it provides the skills and 
methods required to control the environmental implications of corporate activities. Businesses that 
implement environmental management practices are more likely to be perceived as socially 
responsible and to attract customers that care about the environment. Simultaneously, sustainability 

https://www.epa.gov/rcra
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serves as the overarching framework for CSR, as it establishes the aims and objectives for organizations 
to operate in an ethical, socially responsible, and ecologically sustainable way.  

The World Bank's President in 2019 articulated that clean water is pivotal for economic 
progression. He emphasized that deteriorating water quality hampers economic development, affects 
health, diminishes food yield, and intensifies poverty across nations. It's imperative for governments 
to urgently address water pollution, fostering growth that's inclusive and ecologically sound.  

The global community grapples with pressing challenges: climate alterations, dwindling water 
reserves, deforestation, inequality, insecurity, famine, deprivation, and impoverishment. The tenets of 
sustainability offer solutions to these predicaments, bearing in mind that the ultimate aim of 
sustainable development is to strike a harmonious balance among environmental, financial, and 
societal dimensions (Mensah 2019). 

1.5 Approaches on Environmental Management 

Prior to the 1970s, environmental management strategies, even in developed nations, were 
primarily reactive in nature, addressing pollution-related issues through the implementation of end-
of-pipe control.  The paradigm shift in environmental management started in response to several 
significant catastrophes, such as the Seveso explosion of 1976, the Bhopal tragedy of 1984, and the 
Exxon Valdez oil leak of 1989, among others (Rathi, 2021). 

Environmental management covers several kinds of practices that are particularly prevalent in 
the manufacturing and conventional power generation sectors. These practices include waste 
minimization, green chemistry, the implementation of renewable energy sources, and energy 
efficiency improvements. Furthermore, environmental management adheres to fundamental 
sustainability principles, such as anticipating and preventing the environmental impacts of activities. 
Therefore, it would be beneficial for firms to go beyond simply complying with environmental 
requirements and instead focus on enhancing their environmental performance, as this will ultimately 
result in improved financial performance. There is a growing recognition among businesses of the 
imperative to enhance the sustainability of their operations. In developed economies, governmental 
bodies, stock exchanges, markets, investors, and society as a whole are increasingly pressuring 
businesses to disclose information regarding their sustainability objectives, environmental 
performance, and repercussions. According to a survey conducted by MIT (2012), since 2000, 
sustainability has been a prominent topic of discussion among management teams in developed 
economies. Furthermore, a number of these corporations have derived financial benefits from their 
sustainability initiatives. 

Increasingly, businesses are realizing the advantages of sustainable operations. In advanced 
economies, a diverse group of governments, stock markets, investors, and the general public are urging 
businesses to be transparent regarding their sustainability objectives and environmental impacts. 
Many firms have started to voluntarily adopt the G4 sustainability reporting guidelines (GRI 2015), with 
an increasing number joining the trend. An MIT survey from 2012 indicated that sustainability became 
a focal point for numerous companies in developed nations around 2000, with many reaping financial 
benefits from sustainable practices. 

Summary 

Environmental management is a crucial aspect of sustainable development, aiming to protect 
the environment and natural resources while fostering economic and social progress. It involves 
adopting various approaches and tactics to manage the interaction between human activities and the 
environment, avoiding detrimental impacts and enhancing favourable benefits. Environmental 
management focuses on the impact of anthropogenic activities on the environments that sustain 
them, providing the added capacity to reduce waste, wastewater, and emissions in manufacturing, 
transportation, and improving people's health and well-being. Early environmental management 
strategies were reactive, addressing pollution-related issues through end-of-pipe control. The 
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paradigm shifts in environmental management began in response to major disasters like the Seveso 
explosion in 1976, the Bhopal tragedy in 1984, and the Exxon Valdez oil leak in 1989. Environmental 
management covers practices such as waste minimization, green chemistry, renewable energy 
sources, and energy efficiency improvements. 

Environmental management is an essential component of enterprise management, as it 
involves monitoring and regulating its interactions with the environment. It is a systematic approach 
to short-term and long-term environmental responsibility within an organization. Key concepts and 
issues include developing and maintaining awareness of environmental performance, monitoring and 
improving environmental performance, and addressing specific environmental concerns. 

Integrated environmental assessments involve an interdisciplinary approach to identify and 
analyze relevant natural and human processes and their interactions that impact the present and 
future condition of environmental quality and resources at suitable spatial and temporal scales. This 
approach ensures company practices comply with the latest regulations, leading to long-term 
advantages such as achieving sustainability through resource preservation and reducing potential 
environmental liabilities. 

Sustainable environmental management involves the participation of diverse stakeholders, 
such as governments, businesses, communities, and individuals. Governments play a pivotal role in 
formulating laws and regulations that foster environmental conservation and sustainable progress.  

Environmental law and policy are crucial in fostering sustainable development, which is the 
process of meeting the needs of current generations without jeopardizing future generations' ability 
to meet their own needs. Environmental policy advocates for renewable resources, minimizes waste 
and pollution, and safeguards natural ecosystems and biodiversity. Environmental law is a dynamic 
discipline that encompasses international treaties, national legislation, and local regulations. Its 
primary objective is to protect the environment and preserve natural resources from human activities 
such as pollution, deforestation, and climate change. The primary function of environmental law and 
legislation is to create definitive criteria and directives for safeguarding the environment. Examples 
include the Clean Air Act in the United States, which establishes nationwide benchmarks for air quality 
and governs the release of pollutants from various sources. The effects of law and legislation on 
environmental management can be substantial, as they establish the legal structure for governing 
human actions that affect the environment. For example, the Clean Air Act in the United States has 
been recognized for its role in diminishing air pollution and improving air quality in various regions. 

Environmental legislation can also significantly influence businesses and industries bound by 
environmental restrictions. For instance, companies that release pollutants can be obligated to install 
pollution abatement machinery or reduce their emissions to comply with environmental regulations. 
This presents opportunities for innovation and the advancement of eco-friendly solutions. 

Environmental management and sustainability are interconnected, with environmental 
management providing tools and techniques for sustainable development and sustainability providing 
an overarching framework for managing the environment while promoting human well-being and 
protecting the ecosystem. Corporate social responsibility (CSR) is linked to environmental 
management and sustainability, as it requires companies to operate ethically, socially responsible, and 
ecologically sustainable. 

Discussion Questions 

1. Explain what environmental management is and why it is important to implement 
environmental management. 

2. Explain the pros and cons of implementing the environment management concept 
especially the compliance aspect to regulations and standards. 

3. Environment management essentially adheres with government law and legislation in 
every country. List all the important government laws regarding environment management in your 
country. 
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CHAPTER 2: THE FUNDAMENTALS OF 
ENVIRONMENTAL IMPACT ASSESSMENT (EIA) 

Environmental Impact Assessment (EIA) is a crucial process that evaluates the potential 

impacts of proposed projects on the environment, society, economy, and culture before 

implementation. The primary objective of EIA is to inform decision-makers and the public about the 

consequences of a project, ensuring these impacts are considered in decision-making. The process 

involves stages like scoping, baseline data collection, impact assessment, alternatives analysis, 

mitigation measures development, public consultation, and reporting. EIA aims to predict and assess 

environmental impacts, balance environmental, economic, and social concerns, protect natural 

systems, promote sustainable development, and enhance decision-making by incorporating 

environmental considerations explicitly.  

It has evolved from early concerns about pollution to incorporating sustainability and climate 

change considerations in the 21st century. The EIA process includes screening, scoping, examination 

of alternatives, impact analysis, mitigation and impact management, evaluation of significance, 

preparation of an Environmental Impact Statement (EIS), review of the EIS, decision-making, and 

follow-up to ensure compliance with environmental approvals and optimize environmental 

management. The evolution of EIA has led to a multidisciplinary approach essential for sustainable 

development and environmental protection. 

2.1 Why Conduct an EIA? 

Considering environmental sustainability and human well-being are linked, every human 

progress impacts the surrounding natural environment and vice versa. Given the intricate relationship 

between the natural and human environments, it is necessary to consider the social and environmental 

effects of any initiatives, projects, or planned developments that may influence the environment's 

health. With the growing global population and depletion of natural resources, it is imperative to 

enhance development sustainability, pinpoint mitigation strategies, and generate superior 

environmental impact assessments. 

Objective: an EIA aims to determine the potential positive and negative effects of planned 

public and private development projects. Although environmental (biophysical) factors are frequently 

the main focus, good practice also considers social and economic factors. EIA is most valuable when 

applied early in the planning process for a project, as it helps identify the most environmentally 

suitable option and alternatives to the proposed initiative, avoiding or minimizing negative impacts 

and maximizing positive impacts. 

Table 2.1 EIA pupose & issues 

 
Source : (Profiles of Tools and Tactics for Environmental Mainstreaming ENVIRONMENTAL IMPACT 

ASSESSMENT (EIA), n.d.) 
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Based in Honduras (UNEP, 2002; Friends of the Earth, 2005), the essentials of EIA are shown 

below 

- Applicable to all actions expected to have a significant environmental impact. 

- Presents two alternatives to compare to the proposed actions (including the possibility 

of not acting). 

- Makes clear the significance of probable impacts to experts and laypeople. 

- Includes broad public participation. 

- Programmed toward providing information for decision-makers. 

- Includes monitoring and control procedures. 

Evolution of environmental assessment analysis 

a) Early concerns (19th century).  

The roots of environmental assessment analysis can be found in the 19th century when 

industrialization began to raise concerns about pollution and its impact on public health. Early 

regulation focused on issues such as air and water pollution driven by concerns over diseases like 

cholera. 

b) Early environmental legislation (1900s).  

This stage began as the National Environmental Policy Act (NEPA) 1969 in the United States 

marked a significant turning point. NEPA required federal agencies to assess the environmental 

impacts of their actions, including major infrastructure projects, and disclose them to the public.  

c) Rise of environmental impact assessment (EIA). The 1970s saw a proliferation of 

Environmental Impact Assessment (EIA) as a formal process. The United States, Canada, and other 

countries began incorporating EIA into their regulatory frameworks. 

d) International influence (1970s). The United Nations Conference on the Human 

Environment in Stockholm in 1972 and the subsequent establishment of the United Nations 

Environmental Programme (UNEP) increased global awareness of environmental issues. They led to 

the development of international environmental assessment practices. 

e) Expanding scope (1980s).  

In the 1980s, the scope of environmental assessment expanded beyond just physical impacts 

to include social and economic impacts. This broader perspective became known as Social Impact 

Assessment (SIA) and Economic Impact Assessment (EIA). 

f) Sustainability and strategic environmental assessment (SEA) (1990s).  

With a growing focus on sustainability, many countries have introduced strategic 

environmental assessment (SEA) processes. SEAs consider environmental and sustainability factors at 

the policy and planning stages rather than just project-level assessments. 

g) Digital tools and climate change (21st century). 

The 21st century has seen the integration of digital tools, Geographic Information Systems 

(GIS), and advanced modelling techniques into environmental assessment. These tools allow for more 

comprehensive and data-driven analysis. The increasing concern about climate change has led to 

incorporating climate impact assessments in many environmental assessments. This concern includes 

evaluating the potential greenhouse gas emissions and vulnerability to the effects of climate change. 

h) Global agreements (2010s).  

International agreements such as the Paris Agreement in 2015 have emphasized the need for 

countries to conduct environmental assessments and consider climate change impacts when making 

policy and development decisions. 

i) Incorporating indigenous knowledge (recently).  

In recent years, there has been a growing recognition of the importance of incorporating 

indigenous knowledge and the views of local communities in environmental assessments, as their 

perspectives can provide valuable insights into the potential impacts of projects. 

j) Technological advancements. 
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Ongoing advancements in technology, such as machine learning, remote sensing, and big data 

analysis, continue to enhance environmental assessment capabilities by allowing for more precise and 

predictive modelling. 

In other point of view, the figure below, which was adapted and updated based on Modak and 

Biswas (1999), shows the key developments and trends related to the development of strategic 

environmental assessments (SEAs), which offer recommendations at the strategic level and 

environmental impact assessments (EIAs). 

The EIA has seen several changes since NEPA was first implemented in the United States in 

1969. Initially, the project-level environmental effects were the main focus. Later, the emphasis moved 

to the strategic level, when strategies and programs' effects on the environment were evaluated 

(Soria-Lara et al., 2020). Additionally, there has been a growth in domains such as environmental 

health assessment, social impact assessment, risk assessment, etc (Modak & Biswas, 1999). 

 

 
 

Figure 2.1 Evolution of Environmental assessment, strategic point of view 

(Zyoud & Zyoud, 2021) 

 

EIA, first introduced under the Environmental Policy Act in the USA, has evolved into various 

offshoot assessment techniques focusing on social, biodiversity, environmental health, cumulative 

effects, and risk. Most countries now have formal EIA systems under dedicated environmental 

legislation, with regulations specifying when and for which developments an EIA is required, 

institutional responsibilities, procedures, and specific steps and processes. 
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Table 2.2 Evolution Environmental Assessment in some nations 

Country Law 

Australia  Environmental Protection (Impact of Proposals) Act 1974 

Bangladesh No specific EIA legislation, however there was a Declaration that 

Environmental Impact Assessments should be carried out for all major 

development projects, 1995 

China Environmental Protection Law, 1979 

USA (California) California Environmental Quality Act (CEQA) of 1971 

Canada Federal Environmental Assessment and Review Process Guidelines 

Order 1984 

France Law on Protection of Nature, 1978 

India Environment Protection Act, 1986 

Japan Principles for Implementing EIA by Environmental Agency, 1984 

Malaysia Environmental Quality (Prescribed Activity) (EIA) Order, 1987 

New Zealand Resource Management Act 1991 

Philippines Environment Policy, 1975 

Sri Lanka National Environmental Act 1986 

Thailand Environmental Quality Act 1978 

The Netherlands EIA Policy, 1986 

United States US Environmental Policy Act, 1969 

Vietnam Environmental Protection Law, 1994 

Western Australia Environmental Protection Act 1986 

West Germany Cabinet Resolution, 1975 

(NIT Sriangar, n.d.) 

2.2. Basic Concepts of Environmental Assessment Analysis 

Environmental assessment analysis involves evaluating proposed projects, policies, or actions' 

potential environmental, social, economic, and cultural impacts. Some basic concepts and principles 

of environmental assessment analysis include the definition, roles, concepts, and process. 

Environmental Impact Assessment (EIA)  

The EIA is a systematic and comprehensive process to evaluate the potential environmental, 

social, economic, and cultural impacts of proposed projects, policies, or actions before 

implementation. The primary goal of EIA is to inform decision-makers and the public about the 

potential consequences of a project and to ensure that these impacts are considered in the decision-

making process.  

The EIA generally involves several stages: scoping, baseline data collection, impact assessment, 

alternatives analysis, development of mitigation measures, public consultation, and reporting. 

EIA definition 

1. Wathern (1988) EIA is a process with the ultimate objective of providing decision-

makers with an indication of the likely consequences of their actions. 

2. UNECE (1991) is an assessment of the impacts of a planned activity on the 

environment. 

3. DOE (1995) EIA is a process by which information about a project's environmental 

effects is collected by the developer and from other sources and taken into account by the relevant 

decision-making body before a decision is given on whether the development should go ahead or not. 

4. Petts (1999) defines EIA as a technique or a systematic process by which information 

about the environmental effects of a project is collected both by the developer and from other sources 



23 
 

and taken into account by the planning authority in forming their judgements on whether 

development may be permitted or not. 

5. The International Association of Impact Assessment (IAIA, 1999) EIA is 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 

6. EIA is a tool used to identify a project's environmental, social and economic impacts 

before decision-making. 

EIA Objectives/roles 

- Prediction and assessment of the environmental impacts of the proposed 

anthropogenic activities. 

- Understanding the utility of EIA as a tool in decision-making. 

- Balancing environmental, economic, and social concerns, also turned as the 3Ps-

planet, profit, and people- as per another terminology 

- Using the potential of an EIA to enhance sustainable development 

IAIA (1999) also state the objective/role of EIA  

- To ensure that environmental considerations are explicitly addressed and 

incorporated into the development decision-making process. 

- To anticipate and avoid, minimize, or offset the adverse significant biophysical, social, 

and other relevant effects of development proposals. 

- To protect the productivity and capacity of natural systems and the ecological 

processes which maintain their functions. 

- To promote sustainable development and optimizes resource use and management 

opportunities. 

Understanding EIA Concept 

EIA is consist of 3 word Environmental, impact, and assessment. It is crucial for individuals 

engaged in conducting EIA studies and composing EIA reports for proposed development projects.  

• Who are involved in conducting EIA studies and preparing EIA reports for 

the proposed development projects  

•  

• Who are associated with reviewing EIA reports 

• Who are taking decisions on granting environmental approvals 

Environmental 

It depicts very clearly that one environmental component affects the other components, and 

also gets affected or influenced by the other components. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Environmental-interaction of components 
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- ISO 14001:2015 Definition: Environmental impact, as per ISO 14001:2015, is any change—

whether adverse or beneficial—to the environment resulting from an organization's activities, 

products, or services interacting with the environment. 

- Canter (1996) Perspective: Canter treats "effects" and "impacts" as synonymous terms. 

- Petts (1999) defines "impacts" as the effects of environmental quality on public health, well-

being, biodiversity, and economic production. 

- Human-Induced Changes due to human activities are equated with effects, and their 

consequences are termed as impacts (Catlow and Thirlwall 1976, Munn 1979). 

Key Question For each anticipated change, the question "so what if this change occurs?" is 

crucial to reveal the impact on human health, welfare, and/or the ecosystem. The example 

environmental change construction-related dust emissions impacting ambient air quality can have 

consequences on human health, plantations, and overall well-being. Another example, Project-related 

activities causing global warming are considered effects, while resulting sea-level rise and impacts on 

soil, groundwater, land use, and socio-economic aspects are considered impacts.Changes in spatial 

and temporal characteristics, compared to the business as usual scenario, are effects; their 

consequences on living beings or the environment are impacts (Wathern 1988). 

Impact 

Impacts from different activities to be undertaken during the entire lifecycle of the proposed 

project, consisting of several phases like pre-construction, construction, operation, and postoperation 

could be classified as follows. 

 

Table 2. 3 Impact from different activities 

Harmful or Beneficial 

Impact 

harmful or beneficial impacts on different people or components of the 

environment like landowners losing their land and, therefore, their means of 

livelihood, or people getting employment 

reversible or 

irreversible impacts 

naturally reversible or irreversible impacts like that from a suddenminor emission 

for a short duration damaging the plantation which could recover after some time, 

or a major emission over a long duration destroying the plantation 

Reparable or 

Irreparable 

reparable with suitable environmental management interventions or irreparable 

impacts like the translocation of species or compensatory afforestation, or the loss 

of rare species on land that is used for construction and other infrastructures 

Short-term or Long-

term impacts 

short-term or long-term impacts like the exposure of project emissions causing 

nausea to passersby, or chronic diseases to residents 

Temporary or 

Permanent impacts 

temporary or permanent impacts like intake of contaminated water by a person 

once causing diarrhea which is curable, or regular intake of water, say contaminated 

with heavy metals that accumulate in the human body and cause chronic diseases 

Periodic or continuous 

impacts 

periodic or continuous impacts like emissions causing damage from occasional or 

intermittent operations, or those from continuous operations 

Direct (primary) or 

indirect(secondary) 

impacts 

direct (primary) or indirect (secondary) impacts like by exposure to toxicants, a 

person becomes sick, or a pregnant woman or lactating mother becomes sick and 

her child becomes sick too 

Single or cumulative 

impacts 

single or cumulative impacts like impacts from an individual project, or that from 

several projects in the vicinity at a given time, or over a period 

Spatial or temporal 

impacts like 

spatial or temporal impacts like a series of explosions destroying property at 

different places away from the source, or property at a given place over a period, 

due to explosions of different frequency, duration, and intensity 

Local or transboundary 

impacts like 

local or transboundary impacts like noise affecting nearby population (local), or air 

emissions or oil spills traveling long distances and affecting the population in 

neighboring countries 

Source : Rathi (2020) 
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Table 2.4 Typology of environmental impacts 

Category Impacts 

Type  Physical, Chemical, Biological, Health, Social, Economic 

Nature  Direct, Indirect, Cumulative, Beneficial (Positive), Harmful (Negative) 

Magnitude or Severity  High, Moderate, Low 

Extent/Location  Local, Regional, Transboundary, Global 

Timing  

 

Immediate, Delayed, During Pre-Construction, Construction, Operation, 

and Post-Operation phases 

Duration Temporary, Permanent, Short-Term, Long-Term, Intermittent, Continuous 

Likelihood  Probability—Low, Moderate or High, Uncertain, Unknown 

Reversibility Reversible, Irreversible 

Spread Spatial, Temporal 

Significance  Significant, Insignificant 

Source: Modified from “Environmental Impact Assessment Training Resource Manual” 2002) 

 

No Impact  

Project activities are considered to have no impact if physically removed in space or time. 

 

Significant Impact Criteria 

• Impact is deemed significant if a project activity has potential effects on environmental 

parameters. 

• Criteria include spatial scale, time horizon, magnitude of change, importance to 

human populations, and national/international profile. 

Insignificant Impact 

Impact is categorized as insignificant if it occurs but does not meet significance criteria. 

Unknown Impact Assessment 

Impact is labeled as unknown if uncertainties exist regarding the nature, location, occurrence, 

spatial scale, time scale, or magnitude of the project activity. 

Mitigated Impact 

Impact is considered mitigated if measures prevent or reduce a significant impact to an 

acceptable level. 

Residual Impact 

Impact is residual if it remains, albeit of lower severity, after applying mitigation measures. 

Timing of Impact Recognition 

• Adverse environmental impacts on human health can be recognized early, allowing for 

immediate corrective measures. 

• Ecosystem impacts are recognized later, potentially with irreparable damage already 

occurring. 

• Global environmental impacts may not be noticeable but are felt much later. 

Timescales of Impact Detection: 

• Morbidity and mortality studies reveal human health impacts over a few years. 

• Loss of species and threats to ecosystems reveal impacts over a few decades. 

• Global warming-related impacts on the global environment are felt over a few 

centuries. 

Observation: 

• The timescales for detecting environmental impacts on humans, ecosystems, and the 

global environment increase by an order of magnitude. 
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• Emphasizes the importance of understanding ecosystem components and properly 

identifying and evaluating environmental impacts due to proposed project-related activities. 

Assessment 

The assessment of environmental impacts involves three fundamental steps: 

The assessment of environmental impacts involves three fundamental steps: 

1. Identification of Impacts: 

• Recognition of potential changes in various parameters of environmental components 

due to activities throughout the entire lifecycle of the proposed project. 

2. Prediction or Estimation of Impacts: 

• Use of various methods, tools, models, and software to forecast changes caused by 

the project activities. It is generally assumed that significant changes or effects lead to consequential 

impacts. Assessment of changes in environmental attributes and Environmental Impact Assessment 

(EIA) are considered interchangeable. 

3. Assessment or Evaluation of Impacts: 

• The assessment of impacts includes: 

• Comparing predicted environmental conditions resulting from project-related 

activities with: 

• Existing values under a "no project" scenario. 

• Permissible values as per applicable regulations. 

• Evaluating the acceptability of resultant environmental conditions. 

• Making judgments on the impacts. 

The identification and prediction of changes in physical-chemical, biological, and social 

environmental attributes during the entire project lifecycle are the initial steps in the EIA. A substantial 

body of literature correlates these changes with consequences for human health and the ecosystem. 

The EIA involves assessing the consequences of predicted changes under different scenarios (normal, 

abnormal, and accidental operations) using literature, standard tools, techniques, and experience. 

 

 
Figure 2.3 Overview EIA Process (Profiles of Tools and Tactics for Environmental Mainstreaming 

ENVIRONMENTAL IMPACT ASSESSMENT (EIA), n.d.) 
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For a major project, an EIA may take considerable time, manpower and resources. The first four stages 

(Box 1) are very important to determine the required extent and focus of the EIA. 

 

Table 2.5 EIA Pros & Cons 

Pros (main advantages) Cons (main constraints in use and results) 

EIA often focuses on biophysical issues 

EIA Improves long-term viability of many 

projects 

EIA provides an opportunity to learn from 

experience of similar projects and avoids the 

(often high) costs of subsequently mitigating 

unforeseen negative and damaging impacts. 

Often a fault of poor terms of reference 

Where environment, social and economic aspects 

are addressed, they are not always addressed in an 

integrated way 

Basic requirements of EIA based on (Profiles of Tools and Tactics for Environmental 

Mainstreaming ENVIRONMENTAL IMPACT ASSESSMENT (EIA), n.d.) 

1. Data 

Prediction of impacts relies on data from a variety of sources: physical, biological and 

sociological. Its quality will often impose constraints on accuracy and reliability of predictions. Where 

data is limited, qualitative techniques will need to be used. Data for EIA that should allow decision 

makers to assess a project’s impact in all its phases. Information in EIA should be  

- Based on good data 

- Use accepted methodological approaches 

- Summarized in plain language or one meaning 

Understandable for decision makers 

2. Cost  

Usually less than 1% of overall project costs – the table shows example EIA costs for four World 

Bank projects. 

 
3. Skills and capacity 

Often a multidisciplinary team is required – particularly where scoping indicates the existence 

of multiple or complex issues 

EIA Stages 

 If an EIA is required, an Environmental Assessment Impact Report will be written and 

submitted with the application for development consent. The public will have the chance to comment. 

This makes sure you're given a chance to be involved in decision making. 

1. Screening 

The screening process is used to ascertain whether an EIA is genuinely necessary for a project 

or not. If so, a variety of in-depth details will be required. Information can be extracted by means of a 

variety of panel discussions or internal reviews. This screening process really depends on the 

regulations that apply in the area where the project is located and on the objectives of the project 

itself. 

2. Scoping 
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At this stage it is necessary to focus on the main issues and the significant impacts that may 

arise. There may be restrictions on the resources available, thus this has to be done. To do this, 

sometimes a frame of reference is needed to carry out the assessment. 

3. Examination of alternatives 

Determine the best options for achieving proposal’s goals that environmentally friendly. 

4. Impact analysis 

To identify and predict the likely environmental, social, and other related effects of the 

proposal. 

5. Mitigation and impact management 

 

 
 

Figure 2.4 EIA stages  

Source : UNEP EIA Training Resource Manual 
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To establish the measures that necessary to avoid, minimize, or offset predicted adverse 

impacts and where appropriate, to incorporate these into an environmental management plan or 

system. 

6. Evaluation of significance 

To determine the relative importance and acceptability of residual impacts i.e. the impacts 

that remain even after applying mitigation measures. 

7. Preparation of environmental impact statement (EIS)  

To document clearly and impartially the impacts of the proposal, the proposed measures for 

mitigation, the significance of effects and concerns of the interested public, and communities affected 

by the proposal. 

8. Review of the EIS 

To determine whether the report meets its terms of reference, provides a satisfactory 

assessment of the proposal and the information required for decision-making. 

9. Decision making 

To approve or reject the proposal, and to establish the terms and conditions for its 

implementation. 

10. Follow-up 

1. Ensure that terms and conditions of the environmental approval are met 

2. Monitor the impacts of development and effectiveness of the implemented mitigation 

measures 

3. Strengthen future application and mitigation measures 

4. Undertake environmental audit and process evaluation, where required to optimize 

environmental management. 

Expected outputs of EIA 

• An Environmental Impact Statement that provides clear, understandable, relevant 

information to influence the final decision on the development project. 

• A better development project (minimised negative impacts, maximised positive 

impacts, optimal location, best alternative selected, etc) 

Summary 

The fundamentals of Environmental Impact Assessment (EIA), a crucial process for evaluating 

the environmental impacts of proposed projects. The primary objective is to provide decision-makers 

and the public with insights into the potential consequences of a project, ensuring environmental 

impacts are considered during decision-making.  

The chapter highlights key stages of EIA, such as scoping, baseline data collection, impact 

assessment, alternatives analysis, and public consultation. It delves into the evolution of EIA, from 

early concerns about pollution to its contemporary inclusion of sustainability and climate change 

considerations. The chapter also discusses the application of EIA in various nations, emphasizing that 

most countries now have formal EIA systems under dedicated environmental legislation.  

It details the different stages of the EIA process, from screening and scoping to decision-making 

and follow-up, providing a comprehensive understanding of how each stage contributes to a thorough 

assessment of a project's environmental impact. 

 

Stage What's involved 

1. Screening Deciding if an EIA is required 

2. Scoping Deciding what needs to be covered in the assessment and reported in the 

'EIA Report' 
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Stage What's involved 

3. Preparing the EIA 

Report 

The EIA report has to include the likely significant environmental effects of 

the development 

4. Making an application 

and consultation 

The EIA Report and development application must be publicised (including 

electronic advertisement), interested parties and the public must be given 

an opportunity to give their views on it 

5. Decision making The EIA Report and any comments made on it must be taken into account 

by the competent authority before they decide whether to give consent for 

the development. The decision notice has to be published 

6. Post decision The developer starts any monitoring required by the competent authority. 

(Mygov.scot, 2022) 

The chapter concludes with five complex discussion questions that prompt deeper exploration 

of topics like the integration of qualitative and quantitative methods, the role of public participation, 

the concept of cumulative impacts, challenges in baseline studies, and the influence of emerging 

technologies in enhancing EIA. 

Discussion Question 

1. Compare and contrast the strengths and limitations of qualitative and quantitative 

methods in predicting and assessing environmental impacts during the different stages of an EIA. How 

can an integrated approach incorporating both methodologies enhance the overall accuracy and 

reliability of impact assessments? 

2. Evaluate the role of public participation in the scoping phase of an EIA. How can 

meaningful stakeholder engagement be achieved, and what challenges may arise in incorporating 

diverse perspectives? Discuss the potential influence of public input on decision-making throughout 

the EIA process. 

3. Analyze the concept of cumulative impacts in the context of EIA. How can the 

consideration of cumulative effects improve the assessment of long-term environmental 

consequences? Provide examples of projects where cumulative impacts played a significant role in 

decision-making and mitigation strategies. 

4. Explore the challenges and ethical considerations associated with conducting baseline 

studies for an EIA. Discuss the trade-offs between the depth of baseline data collection and the time 

and resources required. How can uncertainties in baseline data be addressed to enhance the 

robustness of impact assessments? 

5. To what extent can emerging technologies enhance the accuracy and efficiency of 

EIAs? Discuss potential challenges and ethical considerations associated with the increasing reliance 

on technology in environmental assessments. 
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CHAPTER 3: PREPARATION OF ENVIRONMENT 
IMPACT ASSESSMENT (EIA) 

The Environmental Impact Assessment (EIA) is a crucial instrument for safeguarding the 

environment, as well as for the purposes of planning and policy-making. This module designed to 

provide a clear direction for the educational experience and to ensure that students acquire the 

necessary knowledge and skills in preparing EIA In order to gain a comprehensive understanding of the 

most relevant concerns and obstacles related to Environmental Impact Assessment (EIA) in the present 

day. The process of preparing an Environmental Impact Assessment (EIA) is important, primarily aimed 

at ensuring that proposed projects and developments are undertaken in an environmentally 

responsible and sustainable manner. In order to gain a comprehensive understanding of the most 

relevant concerns and obstacles related to Environmental Impact Assessment (EIA) in the present day, 

this chapter brings together many aspects  of preparing EIA and many researches  related, as well as 

the numerous components. The preparation of EIA is a crucial step in methodical action planning when 

carrying out an environmental impact assessment (EIA) for a suggested development project. 

Preparation of environmental impact assessments (EIAs) will give insights that enable management in 

company to produce a thorough and high-caliber EIA report to meet the EIA's immediate objectives 

with greater assurance.  

According to Rathi (2021), there are some aims and objective of EIA,  

The immediate objectives of EIA : 

a. improve the environmental design of the project 

b. ensure that resources are used appropriately and effectively 

c. identify appropriate measures for mitigating potential impacts of the project 

d. facilitate informed decision-making, including setting the environmental terms and 

conditions for implementing the project 

The ultimate objectives of EIA : 

a. protecting human health and safety 

b. avoiding irreversible changes and serious damage to the environment 

c. safeguarding valued resources, natural areas, and ecosystem components 

d. enhancing the social aspects of the project 

It is crutial that the person assigned with the responsibility of producing an Environmental 

Impact Assessment (EIA) report or referred to as the EIA team leader in this context, guarantees the 

production of a comprehensive and high-quality report, grounded in factual information and expert 

analysis, while working within the constraints of limited resources, namely time and budget.   An 

effective managerial method, incorporating knowledge from the physical, chemical, biological, and 

social sciences, as well as technology, is employed to perform an Environmental Impact Assessment 

(EIA) research and produce an EIA report.   

Environmental impact assessment is a management intensive process, often deal with major 

(and sometimes poorly defined) projects, with many wide-ranging and often controversial impacts 

(Glasson J, Therivel R. 2019).  An EIA for a project that affects groups of people that have traditionally 

been deprived, or environmental components already subject to cumulative impacts, will be different 

from one for a homogeneous, wealthy population or a robust environment (Glasson J, Therivel R. 

2019).  Lawrence (2003) suggests that:  

• A rigorous EIA process is more appropriate where scientific analysis can contribute 

significantly to decision-making: for instance, where the environment can be scientifically analysed, 

and where the resources for such an analysis exist.  
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• A rational EIA process is appropriate for situations where stakeholders can engage in 

the process in a free and 'reasonable' manner, where views are not overly polarised, and where well-

defined options and proposals can be put forward.  

• A streamlined EIA process is appropriate in a polarised situation where resources are 

limited, relatively little data exists, and changes are likely to take the form of incremental adjustments 

to the status quo.  

• A democratic EIA process works best when pro ponents are willing to delegate their 

decision making authority to representatives, who in turn have the time, energy and resources to 

participate in planning and decision-making processes with other parties.  

• A collaborative EIA process is like a democratic process, but w ith stakeholders being 

directly engaged in the process, and having the resources to do so.  

• An ethical EIA process is required when issues of fairness, equity and justice 

predominate, and when the stakeholders are willing to identify and reconcile these ethical conflicts.  

• An adaptive EIA process is appropriate for turbulent and complex situations where 

risk, uncertainty and health predominate, and where the EIA needs to take into account knowledge 

limits and uncertainty-related concerns.  

The conceptual approach to the preparation of an EIA report, modified from Petts (1999) and 

Canter (1996), consisting of a seven-step methodology for the physical-chemical environment, i.e. air, 

noise, water, soil, and land environments, and ecological as well as socio-economic environments is 

proposed as follows: 

Step 1: Identification of the environmental issues associated with each of the project-related 

activities in each phase of the lifecycle of the proposed project 

Step 2: Identification of the applicable laws and regulations for the proposed project-related 

activities at the proposed site, and relevant standards and guidelines available for the project-related 

activities identified in Step 1 

Step 3: Description of the existing environmental conditions for each of the valued 

environmental components, focusing on the environmental issues identified in Step 1 

Step 4: Prediction of the environmental impacts of the environmental issues identified in Step 

1 upon the environmental components described in Step 3 

Step 5: Identification of the appropriate mitigation measures for containing the adverse 

impacts assessed in Step 4 

Step 6: Assessment of the significance of the impacts predicted in Step 4, and the effectiveness 

of mitigation measures suggested in Step 5 while keeping in view the information in Step 2 

Step 7: Design of an appropriate environmental management program for the implementation 

and operationalization of the suggested mitigation measures, residual impact management, 

environmental monitoring, and performance evaluation of the implemented mitigation measures in 

Steps 5 and 6, and measures for environmental enhancement 

According to Rathi (2021), The four basic and logical stages involved in EIAs are as follows: 

Stage 1: Identify and describe major project-related activities involved in each phase of the 

project lifecycle, viz. pre-construction, construction, operation, and post-operation for each of the 

alternatives considered 

Stage 2: Predict changes in different environmental parameters and highlight significant 

changes; predict the likelihood of occurrence and magnitude or severity in the cases of uncertainties 

of such changes caused by different project-related activities 

Stage 3: Assess the impacts on human health and welfare, ecosystems, and structures and 

properties from such significant changes  

Stage 4: Propose suitable mitigation measures for preventing and/or minimizing the 

environmental impacts to an acceptable level since adverse or unacceptable impacts shall not be 
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tolerated; propose regular monitoring for ensuring compliance with the applicable regulations, and 

performance evaluation of the implemented mitigation. 

3.1 Project Development 

Upon a project proponent's investment decision to establish a developmental project, it is 

standard to generate a pre-feasibility report that comprises initial data regarding the following: 

a. Project type and requirements 

b. What is the product(s) and capacity/and or service(s)  

c. Technology, will develop from scratch (novel) or already available 

d. By-products, side-products and waste 

e. Inputs and utilities 

f. Infrastructural requirement, other facilities 

g. Project financial requirements 

h. Associated risks and more 

Subsequent to this, preliminary studies are conducted to narrow down potential project 

locations. These shortlisted locations undergo a thorough assessment based on various factors, leading 

to the final site selection. The criteria usually encompass economic, social, political, and environmental 

facets. Some agencies, particularly in developing nations, establish guidelines for choosing sites, 

especially for manufacturing and energy projects, and also create specific industrial zones to 

encourage investment in targeted areas.  

The process of selecting a project site typically includes various variables, including economic, 

social, political, and environmental factors. Some industrial promotion and development agencies, 

particularly those in developing nations, formulate site selection guidelines or criteria for energy sector 

and manufacturing projects. In order to attract investments in particular regions, these agencies may 

also construct industrial parks, estates, or zones. The accessibility of markets, financial and fiscal 

incentives from the government, the availability of land, water, energy, feedstock, skilled labour, 

physical and social infrastructure, and so forth, are some of the most significant factors that are 

typically considered when selecting a location for a project. Selecting the optimal location for a project 

is a significant money and time commitment, therefore it's crucial to do some careful planning and 

analysis using both technical and financial metrics. It is extremely important for selecting the best 

location based on the considerations including: 

a. political and social environment  

b. basic infrastructure such as: water, gas, electricity, telecommunication   

c. locational infrastructure such skilled workforce, shared waste management facilities, 

and an emergency response centre, various modes of transportation such as highways, airways, inland 

waterways, and sea. 

d. proximity to raw materials; and land— type and availability taking into consideration 

expandability in the future, etc. 

e. spatial planning regulations; etc. 

Additionally, it should be recognised that the project proponent intends to prioritise the 

variables mentioned above when choosing a location, with a primary focus on reducing the initial cost 

of the project and maximising the investment's returns.   The project funding organisations base their 

judgements on the techno-economic feasibility of the proposed project, taking into consideration its 

potential for high returns.   Essentially, the project's cost-effectiveness holds greater significance for 

the project proponents, lenders, and investors.   The project site selection must take into account 

environmental issues, which are primarily driven by the relevant environmental rules and the needs of 
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financial organisations such as the World Bank, the Asian Development Bank, and other international 

agencies.  

Thoroughly conducted Environmental Impact Assessment (EIA) studies helps in the selection 

of a suitable location by evaluating the environmental effects of the proposed project activities at each 

of the preselected sites. The site with the least projected environmental impacts is considered the 

most suitable for the project in terms of environmental considerations. Additionally, it is likely to get 

greater public approval. The results of an Environmental Impact Assessment (EIA) study may require 

adjustments to the project design, which could involve additional expenses for the project proponent. 

These costs would be aimed at making the project more ecologically friendly and increasing its public 

acceptance. The importance of Environmental Impact Assessment (EIA) studies is evident as they 

provide a comprehensive assessment of both the proposed site and the proposed developmental 

project. These studies recommend necessary environmental measures to be incorporated into the 

project design, while ensuring that the fundamental objectives of the project remain unaffected.  

The EIA consultant would benefit from a thorough comprehension of the project-related 

activities and the environmental surroundings in order to assist in the future development of detailed 

scoping. Providing a comprehensive proposal that includes a thorough description of the work to be 

done and a commercial offer for performing an Environmental Impact Assessment (EIA) in response to 

the project proponent's request for a proposal will be helpful in this preparation stage.  

3.2 Terms of Refference (TOR) 

The Terms of Reference (TOR) is an essential document that defines the parameters, goals, 

roles, and duties of a project. Terms of Reference (TOR) specify the objective and structure of a project, 

committee, meeting, negotiation, or other similar group of people who have decided to collaborate to 

achieve a common goal. The terms of reference describe how the thing in issue will be defined, 

developed, and verified. An EIA report must adhere to the terms of reference (TOR) set by the relevant 

authority, ensuring that all outlined criteria are sufficiently addressed. Typically, the body that 

evaluates EIA reports provides the TOR. A report on Environmental Impact Assessment (EIA) must be 

prepared in compliance with the specific instructions provided by the competent authority to ensure 

that all relevant aspects are properly covered.   The terms of reference (TOR) for an Environmental 

Impact Assessment (EIA) report are often provided by the regulatory body responsible for reviewing 

EIA reports.   Alternatively, the Terms of Reference (TOR) could be developed by an Environmental 

Impact Assessment (EIA) consulting organisation and submitted by the project proponent to the 

relevant organization for approval. An adequately drafted Terms of Reference (TOR) greatly 

contributes to ensuring that key issues and alternative options are documented, and the concerns of 

stakeholders are recognised right from the beginning of the project's life cycle.   The TOR provides a 

clear plan for collecting particular information and determining the level of engagement with the issues 

at hand, while ensuring that attention is not diverted. It also aids in the assessment and ranking of 

important concerns during the process of performing an Environmental Impact Assessment (EIA) study 

and generating a thorough EIA report. Therefore, EIA consultancies should have a comprehensive 

understanding of the project's design and the environmental attributes of the potential sites and their 

environs.  

Key areas of focus include: 

a. Relevant regulatory frameworks 

b. Land patterns and geographical features 

c. Water sources 

d. Weather patterns 
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e. Living environments for humans, plants, animals, and birds—spanning land, water, 

wetlands, and oceans. 

A comprehensive TOR is crucial for ensuring that vital issues, alternatives, and stakeholder 

concerns are identified early in the project's lifecycle. The TOR provides a clear framework for 

collecting specific data and addressing issues in detail, aiding in evaluating and prioritizing significant 

aspects when conducting an EIA study and crafting a thorough EIA report. 

Having an in-depth knowledge of project-related tasks and environmental conditions is 

beneficial for the EIA consultancy in: 

a) drafting an extensive scoping in future stages 

b) presenting a well-structured proposal that includes a detailed scope of work and a 

commercial bid in reply to the project initiator's request for proposal. 

Typically, an initiator entrusts the EIA study to an EIA agency based on various factors: 

a. meeting the required eligibility and accreditation set by the relevant authority 

b. specialized knowledge 

c. past performance 

d. credibility 

e. resource capability 

f. experience with similar projects 

g. financial considerations, including fees and other associated costs 

h. the timeframe for delivering the EIA report. 

3.3 An EIA Team Leader 

When establishing the Terms of Reference (TOR) for the competent authority or for developing 

the specified TOR to generate the Environmental Impact Assessment (EIA) report, the EIA consulting 

organisation must choose a team leader who will be responsible for overseeing all EIA-related tasks.   

Various terms are used to refer to the individual responsible for overseeing the implementation of an 

Environmental Impact Assessment (EIA) study and the preparation of the EIA report, such as EIA team 

leader, EIA coordinator, and project manager among others.  An EIA team leader should possess the 

capacity and expertise to comprehend the intricate details of the planned development project, as 

well as a comprehensive awareness of the fundamental environmental elements of the project site. 

Additionally, they should have a high level of maturity. Accordinng to Rathi (2021), essential qualities 

for an EIA team leader include: 

a. a comprehensive knowledge of the instruments used in environmental management 

b. a comprehensive understanding of Environmental Impact Assessment (EIA) 

c. a thorough knowledge of the regulatory framework which necessitates the 

preparation of the EIA report for seeking environmental approval 

d. knowledge with contemporary global environmental issues 

e. comprehensive understanding of the detail aspects  

f. an understanding of the environment's physical-chemical, biological, and social 

components and their relevance, especially in relation to the proposed project location and its 

surrounds 

The ability to get such profound understanding empowers the leader of the EIA team to 

recognise the environmental concerns that required thorough examination, analysis, and appropriate 

resolution in the EIA report. The EIA team leader performs the role of a manager and facilitates the EIA 

process by collaborating with other agencies, such as the project proponent and other stakeholders. 

Furthermore, the leader is expected to provide support, guidance, and expertise to the diversified 

functional professionals within the EIA team. The formation of a multidisciplinary EIA team is necessary 
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because EIA encompasses various components of the environment, such as physical-chemical, 

biological, and socio-economic factors, each of which demands specific knowledge.   In addition, given 

the limited resources available to the EIA team leader, it is expected that they will create a detailed 

work plan to begin with and effectively manage it thereafter. 

 

The overall responsibility of an EIA team leader essentially performs the following: 

• Do a thorough due diligence of the information given by the project proponent and 

from desk research 

• Using the pre-feasibility report, feasibility report, or full project report, as well as 

material from the project proponent and other sources, establish a thorough understanding of the 

project and its activities. 

• researching regulations and statutory requirements 

• developing base maps with current and accurate data for environmental components, 

displaying receptors 

• Base maps showing the core and buffer zones of the study area 

• Identification of sensitive environmental issues in the study area 

• assisting the project proponent choose expert agencies or institutions to conduct 

special studies, as specified in the TOR. 

• Gathering and organising the reports obtained from members of the EIA team and 

expert or other institutions.  

• supervision of the work of EIA team members, especially for the establishment of 

current environmental settings, identification of potential changes, prediction or estimation of impacts 

or risks, proposing specific, practical, and implementable mitigation measures corresponding to each 

of the significant impacts.  

• designing an environmental management plan (EMP), consisting of an administrative 

framework for implementing the EMPg, and mechanisms of impact management, residual impact 

management, environmental monitoring, environmental compliance management, audit, and 

management review of EMPg, and environmental and social enhancement actions 

• drafting the EIA report 

• preparing an executive summary of the draft EIA report 

• sending the draft EIA report to the project proponent for review, commitment on the 

implementation of the suggested impact mitigation measures and allocation of the required resources 

• providing assistance to the project proponent in facilitating a public hearing or forum 

group discussions 

• preparation of the final EIA report, incorporating public hearing and comments from 

stakeholders 

• facilitating a review of the final EIA report by the competent authority 

The EIA team leader work closely with the project proponent during the entire duration of the 

project to: 

• prevent any misunderstandings and blame games in the future 

• ensure the timely and unrestricted of the required information 

• keep them informed on the applicable regulatory requirements 

• keep them informed of the environmental issues involved 

• keep them updated on the work progress 

• get their support and commitment on the proposed programs and the allocation budget. 
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3.4 Quality Management System 

Given the tendency for professionals, especially in developing countries, to frequently change 

jobs, adopting a system-focused work environment may be more advantageous for an EIA consulting 

firm than a person-centric approach. Implementing a strong quality management system (QMS) with 

detailed processes, as suggested by QCI 2015, can facilitate this.  

Considering the high mobility of professionals in organisations, particularly in developing 

countries, where they regularly change jobs, an EIA consulting company may find a systems-oriented 

work culture more advantageous than a person-oriented one. One way to accomplish this is by 

implementing a comprehensive quality management system (QMS) together with detailed 

procedures.   An EIA consulting organization's well-developed Quality Management System (QMS) is 

anticipated to enhance the value of EIA reports produced by its teams. This is achieved by providing 

assurance to the competent authority, project proponent, and other stakeholders that a consistent 

and systematic approach is consistently followed, and standard methodologies are employed 

throughout every phase of the EIA report preparation process.   Additionally, a Quality Management 

System (QMS) enables ongoing enhancement in the quality of Environmental Impact Assessment (EIA) 

reports produced over time.   

To ensure compliance with the EIA process, it would be practical to clearly outline the EIA-

related requirements in the Quality Management System (QMS) according to the ISO 9001 standard, 

which is adhered to by an EIA consulting organisation.   

The essential features of a systems-oriented work culture, formally documented in the form 

of a QMS along with elaborate procedures and detailed formats, generally would include the following: 

I. For meeting the basic requirements as per the ISO 9001 standard: 

1. Quality policy, consisting of a clear policy statement reflecting: 

i. the services offered by the organization 

ii. a focus on stakeholders’ satisfaction, with a full understanding that the prime 

stakeholder for an EIA report is the competent authority 

iii. a commitment to continual improvement 

iv. a mechanism of periodic review by the top management The communication of the 

quality policy to the employees is extremely important so that they develop a complete understanding 

and appreciation of the policy. 

2. Control of documents and records, consisting of systems and procedures for: 

i. identification, approval, updating, storage, and retrieval of documents as well as 

records, and destruction of obsolete documents as well as records 

ii. roles and responsibilities of the persons involved along with the work flowchart, 

etc. 

3. Performance evaluation and review, consisting of systems and procedures for: 

i. fixing result-oriented targets and evaluating the performance of the EIA team 

members, supporting employees and external professionals for each EIA study 

ii. identification, retention, performance evaluation, and skills enhancement of the 

professionals 

iii. planning and conducting periodic internal audits of different functions of the 

organization 

iv. analyzing the audit findings and ensuring effective actions including establishing 

corrective and preventive mechanisms 

v. a review of the following matters in periodic meetings of the management review 

committee presided by the top management: 

a) non-conformities and observations brought out in internal as well as 
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external audits and from any other sources 

b) effective actions taken or proposed on a) above 

c) additional resource requirement 

d) new developments in the regulatory regime, guidelines, and accreditation 

or certification processes 

e) complaints as well as feedback received from stakeholders 

f) a gist of the learning from each EIA study carried out 

vi. the quality assurance of an EIA report, etc. 

4. Work outsourced, consisting of systems and procedures for: 

i. establishing the need to outsource specific work 

ii. identification of potential agencies and their capability assessment 

iii. quality assurance and appropriateness of the output of the work outsourced, etc. 

5. Complaints and appeals, consisting of systems and procedures for: 

i. upfront communication to the stakeholders 

ii. a mechanism for handling complaints and redressing grievances 

iii. ensuring corrective and preventive measures, and communication to the 

concerned complainants, etc. 

II. To meet the specific requirements of the EIA process, even though these are in-built in the 

ISO 9001 standard, considering that all EIA team members may not have a deep understanding of the 

nitty-gritty of the QMS standard: 

1. Baseline data generation in the study area, consisting of systems and procedures for: 

A. Primary data generation including: 

i. a reconnaissance survey by the concerned functional professionals for getting 

firsthand knowledge and a feel for the study area 

ii. identification of data requirements including a measurement of the parameters 

which are specific to the proposed project 

iii. a selection of sampling locations and setting up of monitoring stations/network 

iv. sampling, sample preservation, transportation, and analysis of samples in the 

mobile as well as off-site laboratories 

v. calibration of monitoring and analytical equipment/ instruments used at the site 

vi. selection of external laboratories, if required for the physical-chemical analysis and 

framing the TOR for the same 

vii. ensuring adherence to the laboratory manual for: 

a) calibration of equipment and instruments 

b) standard analytical methods 

c) glassware, reference standard materials, and consumables 

d) sample receipt, storage and disposal of unused samples and expired 

consumables 

e) document control of sampling and analytical records 

f) safety and emergency response plan to spills, fires, and occupational 

hazards 

g) housekeeping 

h) skills enhancement of technicians, etc. 

(the above needs to be ensured for the laboratory whether belonging to the EIA consulting 

organization, i.e. internal and/or the outsourced ones, i.e. external) 

viii. quality assurance of the data being generated at the site and that obtained from 

the off-site laboratories including validation of data 

ix. protocols for generating relevant biotic-related data for terrestrial, aquatic, 

wetland and marine ecosystems, avifauna, etc. 
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x. protocols for generating relevant socio-economic and cultural data like: 

a) household data 

b) village-level socio-economic data including that on physical and social 

infrastructure 

c) cultural resources 

d) project-affected persons 

e) data for carrying out social need assessments 

f) information based on focused group discussions, 

etc. 

xi. periodic review, analysis, and interpretation of the primary data while it is being 

generated, etc. 

B. Secondary data collection or procurement for the study area, its collation, and 

interpretation for relevance, authenticity, and credibility including: 

i. identification of the physical-chemical data requirement and procuring the same 

from the identified relevant and credible sources 

ii. methodology for collecting relevant biotic-related data for terrestrial, aquatic, 

wetland and marine ecosystems, avifauna, etc. from the relevant and credible sources 

iii. methodology for collecting relevant socio-economic data including demography, 

livelihood, physical and social infrastructure in the study area, cultural resources, data requirements 

for carrying out social need assessments, etc., and conducting a public consultation 

iv. sources, age, relevance, and validation of the data 

v. periodic review, analysis, and interpretation of the secondary data while it is being 

collected and compiled, etc. 

2. Environmental impact identification, prediction, and assessment, consisting of systems and 

procedures for: 

i. due diligence on all the activities involved in each phase of the project lifecycle 

including pre-construction, construction, operation, and post-operation, viz. decommissioning, 

demolition, closure, or rehabilitation 

ii. due diligence on different scenarios, viz. normal and abnormal operations and 

accidental ones 

iii. identification of parameters of different environmental components for which 

models, software, or techniques are to be used for impact predictions 

iv. ensuring the availability of the relevant validated models or software along with 

their suitability and applicability with a full understanding of inherent assumptions and default values 

involved 

v. conducting an EIA or analysis 

vi. determining significant impacts and proposing corresponding mitigation measures 

vii. establishment of significant residual impacts and suggesting a corresponding 

residual impact management program 

viii. presentation and reporting of the impacts assessed including mapping of the 

impacted or vulnerable zones under different scenarios as at ii above 

3. Compliance with the regulatory framework and guidelines, and getting updates, consisting 

of systems and procedures for: 

i. changes in the regulatory regime including new regulations and amendments in 

the existing regulations, interpretation of the relevant judgments pronounced by the courts and other 

authorities, international protocols, etc. 

ii. the observations made and decisions taken by the competent authority on EIA 

reports from time to time 

iii. requirements of other organizations or agencies involved as per the EIA regulatory 
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framework 

iv. guidelines of national and international agencies, viz. the World Bank, Asian 

Development Bank, European Union, US Environment Protection Agency, other multilateral funding 

agencies, etc. 

v. global developments taking place on the EIA process, etc. 

For a consulting organization where EIA-related work is not the core business function and EIA 

reports are prepared by a relatively small designated EIA cell or where EIA is one of the several business 

functions, the EIA cell may formulate its own QMS which gets integrated with the apex QMS of the 

organization. Such a QMS will address the specific EIA- related requirements that are not explicitly 

mentioned in the ISO 9001 standard and will have references to the relevant sections of the apex QMS 

on the systems and procedures to meet the basic requirements as per ISO 9001 standard, as 

highlighted above. 

3.5 Structure of the EIA Report 

Every regulatory authority or agency establishes the format for the Environmental Impact 

Assessment (EIA) report that it requires, and a project initiator must submit the EIA report in 

accordance with that format and structure.  While there are some differences in the formats, several 

similarities may also be noticed in the structures prescribed by some regulator, for example: 

A. The format for an EIA report suggested by The Asian Development Bank (ADB 1993, 

2003) is as follows: 

1. Introduction 

2. Description of the project 

3. Description of the environment 

4. Anticipated environmental impacts and mitigation measures 

5. Alternatives 

6. Cost-benefit analysis 

7. Institutional requirement and environmental monitoring program 

8. Public involvement 

9. Conclusions 

B. The project-specific environmental assessment prescribed by the World Bank (1999a) 

is as follows: 

1. Executive Summary: Concise discussion of significant findings and recommended actions 

2. Policy, legal, and administrative framework: Discussion of the policy, legal, and 

administrative framework within the EIA 

3. Project description: Concise description of the project’s geographic, ecological, social, and 

temporal context, including any off-site investments that may be required by the project (e.g. 

dedicated pipelines, access roads, power plants, water supply, housing, and raw material and product 

storage facilities) 

4. Baseline data: Assessment of the dimensions of the study area and description of relevant 

physical, biological, and socio-economic conditions, including any changes anticipated before the 

project commences. Current and proposed development activities within the project area (but not 

directly connected to the project) should also be taken into account 

5. Environmental impacts: Identification and assessment of the positive and negative impacts 

likely to result from the proposed project. Mitigation measures, and any residual negative impacts that 

cannot be mitigated, should be identified. Opportunities for environmental enhancement should be 

explored. The extent and quality of available data, key data gaps, and uncertainties associated with 

predictions should be identified/estimated. Topics that do not require further attention should be 
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specified 

6. Analysis of alternatives: Systematic comparison of the proposed investment design, site, 

technology, and operational alternatives in terms of their potential environmental impacts; capital and 

recurrent costs; suitability under local conditions; and institutional, training, and monitoring 

requirements. For each of the alternatives, the environmental costs and benefits should be quantified 

to the extent possible, and economic values should be attached where feasible. The basis for the 

selection of the alternative proposed for the project design must be stated 

7. Mitigation Plan: Identification of feasible and cost-effective measures that may reduce 

potentially significant adverse environmental impacts to acceptable levels, and estimation of the 

potential environmental impacts; capital and recurrent costs; and institutional, training, and 

monitoring requirements of those measures. The plan (sometimes known as an “action plan,” or an 

“environmental mitigation or management plan”) should provide details on proposed work programs 

and schedules. Such details help to ensure that the proposed environmental actions are in phase with 

engineering and other project activities throughout implementation. The plan should consider 

compensatory measures if mitigation measures are not feasible or cost-effective 

8. Environmental management and training: Assessment of the existence, role, and capability 

of environmental units on-site, or at the agency and ministry level. Based on these findings, 

recommendations should be made concerning the establishment and/or expansion of such units, and 

the training of staff, to the point that EIA recommendations can be implemented 

9. Environmental monitoring plan: Specification of the type of monitoring, who would do it, 

how much it would cost, and what other inputs (e.g. training) are necessary 

10. Appendices 

C. The European Union (EU 2014) prescribed seven key areas that a  required in an EIA 

report, viz.: 

1. Description of the project 

i. Description of actual project and site description 

ii. Break the project down into its key components, i.e. 

construction, operations, decommissioning 

iii. For each component, list all the sources of environmental disturbance 

iv. For each component, all the inputs and outputs must be listed, e.g. air pollution, 

noise, hydrology 

2. Alternatives that have been considered 

i. Examine alternatives that have been considered 

3. Description of the environment 

i. List of all aspects of the environment that may be affected by the development 

(This section is best carried out with the help of local experts) 

4. Description of the significant effects on the environment 

i. The word significant is crucial here as the definition can vary 

ii. “Significance” must be defined 

iii. The most frequent method used here is the use of the Leopold matrix 

iv. A matrix is a tool used in the systematic examination of potential interactions 

5. Mitigation 

i. This is where EIA is most useful 

ii. Once section 4 is complete, it is obvious where impacts are greatest 

iii. Using this information, ways to avoid negative impacts should be developed 

iv. Best working with the developer with this section as they know the project best 

6. Non-technical summary (EIS) 

i. The EIA is in the public domain and is used in the decision-making process 

ii. The information must be available to the public 
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iii. The summary does not include jargon or complicated diagrams 

iv. It should be understood by the informed lay-person 

7. Lack of know-how/technical difficulties 

i. This section is to advise any areas of weakness in knowledge 

ii. It can be used to focus on areas of future research 

iii. Some developers see the EIA as a starting block for poor environmental 

management 

While various agencies may have different specifications for the structure and format of an 

Environmental Impact Assessment (EIA) report to meet their specific requirements, the content of 

these reports generally share similarities. The primary objective of any EIA report is to ensure 

compliance with relevant legal requirements at the project site, while also meeting the specific 

requirements of the regulatory regime or project financing agency, both in terms of the literal and 

intended meaning. 

3.6 Mitigation Measures 

While mitigation measures are essential for complying with relevant regulations, the primary 

focus should be on minimising risks to human health, biodiversity, natural resources, cultural heritage, 

and structures.  In order to achieve this objective, it is crucial to incorporate the most advanced 

technology, environmentally friendly practises, and efficient engineering and operational methods 

into project designs.   The project description chapter should explicitly emphasise these characteristics.   

The EIA team leader must gather the necessary specialised knowledge in specific sectors to ensure that 

it is included into the project design, recognising that a conventional EIA team may lack this level of 

expertise.  

Considering that project-related activities in different lifecycle phases can have various affects, 

it is necessary to describe the mitigation strategies specific to each project phase.   It is important to 

highlight once again that each proposed mitigation strategy should align with the specific substantial 

impact evaluated, and its effectiveness under various operational scenarios must be evaluated and 

documented. 

The primary objective of mitigation measures (World Bank 1999b) is to eliminate, offset, or 

reduce adverse environmental impacts. The objectives of mitigation, in approximate order of priority, 

are briefly described below: 

i.   Avoidance, i.e. avoiding projects or activities that could result in adverse impacts and 

avoiding certain types of resources or sites considered to be environmentally sensitive. This approach 

is most effective when applied at the project technology selection stage. 

ii. Prevention, i.e. measuring aimed at curbing the occurrence of negative environmental 

impacts and/or preventing such an occurrence having harmful environmental and social impacts. This 

approach is most effective when adopted at the basic design stage of the project. 

iii. Preservation, i.e. preventing any future actions that might adversely affect an 

environmental resource or attribute. This is typically achieved by extending legal protection to the 

selectedresources beyond the immediate needs of the project. This approach is most effective when 

adopted at the stage of preparing the area development plan. 

iv. Minimization, i.e. limiting the residual environmental impacts within the acceptable 

limits or reducing the degree, extent, magnitude, or duration of adverse impacts. This approach is 

generally adopted at the detailed design stage of the project and may include measures like scaling 

down, relocating, or redesigning certain elements of the project. 

v. Rehabilitation, i.e. repairing or enhancing the affected resources such as natural 

habitats or water sources, particularly when the public is skeptical of the mitigation measures 
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proposed in the earlier developments which resulted in significant degradation of certain resources. 

This approach is preferably adopted while the project is being implemented. 

vi. Restoration, i.e. restoring the affected resources to an earlier, and possibly more 

stable and productive state, typically “background or pristine” condition. This approach is adopted 

immediately after the operation phase of the project lifecycle, e.g. for mining projects. 

vii. Compensation, i.e. creating, enhancing, or protecting the affected resources at 

another location to compensate for resources lost to development. This approach is generally adopted 

before commencing the construction phase of the project lifecycle, e.g. compensatory afforestation at 

another location in lieu of using forest land for the project. 

Planning for actions across the whole project lifetime, from conceptual planning to each phase, 

must include mitigation as a core component. It is necessary to propose appropriate, targeted, 

sufficient, efficient, workable, and implementable mitigation strategies in order to reduce the intensity 

of each of the major consequences to a level that is tolerable. 

Summary 

Environmental Impact Assessment (EIA) is a crucial tool for environmental protection, 

planning, and policy-making. It involves preparing a comprehensive report that meets the immediate 

objectives of EIA, such as improving project design, ensuring resource use, mitigating potential 

impacts, and facilitating informed decision-making. The ultimate objectives include protecting human 

health and safety, avoiding irreversible damage to the environment, safeguarding valuable resources, 

natural areas, and ecosystem components, and enhancing social aspects of the project. The EIA team 

leader ensures the production of a high-quality report within limited resources, such as time and 

budget. An effective managerial method, incorporating knowledge from physical, chemical, biological, 

and social sciences, is employed to perform EIA research and produce an EIA report. 

Project development involves selecting a project site based on various factors, including 

economic, social, political, and environmental factors. The project's cost-effectiveness is of greater 

importance to project proponents, lenders, and investors. Environmental impact assessments help in 

selecting a suitable location by evaluating the environmental effects of proposed project activities at 

each preselected site. The site with the least projected environmental impacts is considered the most 

suitable for the project and may require adjustments to the project design to make it more ecologically 

friendly and increase public acceptance. 

The EIA consultant needs a thorough understanding of project-related activities and 

environmental surroundings to assist in future scoping. A comprehensive proposal with a detailed 

description of work and a commercial offer for performing an EIA can be helpful in this preparation 

stage. The Environmental Impact Assessment (EIA) report must be prepared in accordance with 

specific instructions provided by the competent authority. The terms of reference (TOR) for an EIA 

report can be provided by the regulatory body responsible for reviewing EIA reports or developed by 

an EIA consulting organization. An TOR helps document key issues and alternative options, recognizes 

stakeholder concerns, and aids in the assessment and ranking of important concerns during the EIA 

study. 

The Environmental Impact Assessment (EIA) report is a crucial document for assessing the 

environmental impact of a project. It includes a detailed plan for disaster mitigation, a detailed scheme 

for raising a green belt of native species, and a plan for additional plantation. The report also includes 

information on the company's Environment Policy, hierarchical system for dealing with environmental 

issues, and compliance management system. 

The EIA team leader is responsible for overseeing all EIA-related tasks, including due diligence, 

research, base maps, identification of sensitive environmental issues, assistance in choosing expert 
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agencies or institutions, gathering and organizing reports, supervision of team members, designing an 

environmental management plan, drafting the EIA report, preparing an executive summary, sending 

the draft report to the project proponent, facilitating public hearings or forum group discussions, 

preparing the final EIA report, and facilitating a review by the competent authority. 

The EIA team leader must possess comprehensive knowledge of environmental management 

instruments, regulations, regulatory frameworks, contemporary global environmental issues, detail 

aspects, and the environment's physical-chemical, biological, and social components. They should also 

provide support, guidance, and expertise to the diversified functional professionals within the EIA 

team. In conclusion, the EIA report is a critical tool for assessing the environmental impact of a project. 

It requires a thorough understanding of the project, its activities, regulations, and the regulatory 

framework. The EIA team leader plays a vital role in ensuring the project's success and compliance with 

environmental norms. 

The Environmental Impact Assessment (EIA) team leader collaborates with the project 

proponent throughout the project to prevent misunderstandings, ensure timely information, keep 

them informed on regulatory requirements, environmental issues, work progress, and support 

proposed programs and budget allocation. A systems-oriented work culture, particularly in developing 

countries, can enhance the value of EIA reports by providing assurance to the competent authority, 

project proponent, and other stakeholders that a consistent and systematic approach is consistently 

followed. 

To ensure compliance with the EIA process, a Quality Management System (QMS) should be 

clearly documented according to the ISO 9001 standard. The QMS should include a quality policy, 

control of documents and records, performance evaluation and review, planning and conducting 

internal audits, analyzing audit findings, reviewing matters in periodic meetings, and handling 

complaints and appeals. 

The Environmental Impact Assessment (EIA) report format is set by regulatory authorities or 

agencies, and project initiators must submit it in accordance with the format. The Asian Development 

Bank's format includes an introduction, description of the project, description of the environment, 

anticipated environmental impacts and mitigation measures, alternatives, cost-benefit analysis, 

institutional requirement and environmental monitoring program, public involvement, and 

conclusions. The World Bank's format includes an executive summary, policy, legal, and administrative 

framework, project description, baseline data, environmental impacts, analysis of alternatives, 

mitigation plan, environmental management and training, and environmental monitoring plan. The 

EIA report should also include a summary of the project's environmental impact, potential mitigation 

measures, alternatives, and monitoring requirements. The report should also include appendices to 

provide a comprehensive understanding of the project's environmental impact and potential 

mitigation measures. The report should also include a summary of the project's environmental impact 

and potential mitigation measures. 

Mitigation strategies should be specific to each project phase and align with the substantial 

impact evaluated. The objectives of mitigation include avoidance, prevention, preservation, 

minimization, rehabilitation, restoration, and compensation. 

Discusion Questions 

1. Discuss the aims and objectives of Environment Impact Assessment (EIA). 

2. List and discuss all preliminary information that needed for site selection and project 

development. 

3. Discuss the role and responsibility of the EIA Team Leader 
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4. Discuss the benefit of a well prepared QMS (Quality Management System) in EIA 

projects 

5. Discuss the objectives of mitigation measures in the EIA project. 
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CHAPTER 4: STEPS FOR CONDUCTING EIA: 
SCREENING 

The screening process determines the applicability of EIA regulations to a proposed project 

and will influence decisions at public hearings and internal reviews. Screening needs to consider the 

project’s life cycle, identify socially acceptable options, and prevent over-assessment. The timing of 

screening is conducted early in project development. Several issues need to be considered, such as 

weaknesses in screening methods. Achieving consistency in screening and balancing environmental 

and economic interests are ongoing challenges, as is the need for continuous improvement and 

adaptation to changing legislative and environmental landscapes. The integration of multiple screening 

methods and ensuring fair and objective decision-making in discretionary processes further add to the 

complexities of the screening stage in the EIA process. 

LEARNING OBJECTIVES 

1. Students are able to determine whether a project requires EIA. 

2. Students are able to understand the concept of Screening in EIA 

3. Students have the knowledge to practically conduct Screening stage of the EIA 

Section 1 Screening : An Overview 

4.1 Definition of Screening 

Screening generally refers to the process of determining whether or not a project is subject to 

EIA regulations in the relevant jurisdiction based on the expected major impacts or the anticipated 

absence of impacts. It is the first step in the EIA process that will result in a key EIA decision. If the 

project may result in a major impact, then it is decided that an EIA should be conducted. Contrary to 

that, if an action is anticipated to have no impact, then an EIA should not be conducted. Hence, 

screening may result in an early understanding of potential impacts that should be looked into further. 

 

 
Figure 4.1 : Overview Screening Process (Principles of EIA, 2019) 

 

Through the screening process, project proponents might also determine whether or not it is 

required to conduct public hearings (for instance, by a review panel) or an internal agency-based 

review; or it could also be decided that the project does not require an assessment and can be referred 
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to other permitting processes. The jurisdiction and the screening goals and opportunities it offers will 

determine this.  

To ensure that every project follows the same method, screening must follow certain 

guidelines that are already specifically mentioned in the legislation. During the screening stage, the 

proposed project needs to follow specific procedures that are described in the legislation and 

regulations in the given area as well as following the national and international standards and 

guidelines within the field. 

4.2 Effective Screening  

In order to  gain an idea of potential social and environmental impacts, it is important to take 

into account the full life cycle of the proposed project as well as the related activities that are carried 

out to support the project’s development and function. This includes all stages of development, from 

the early investigations, construction, productions, and decommissioning, as well as activities after 

decommissioning (only if the project is non-permanent in nature).  During the screening process, it is 

possible to identify a socially acceptable no-go.  

A well-organized screening process guarantees that proposals undergo the proper length of 

assessment without needlessly adding to the expenses and delays of small or non-impactful initiatives 

(Gibson et al., 2015; Hanna, 2016; Snell & Cowell, 2006;Wood & Becker, 2005; Zhang et al., 2013). This 

discretionary quality needs to be used carefully. Assessment affords the chance to not only pinpoint 

and comprehend repercussions, but also to identify mitigation strategies and evaluate how well-

received they are. Removing projects from assessment undermines public trust in review and 

permitting procedures in general, particularly when there is a chance of major effects.  

Effective screening should also include clearly defined criteria with consistent procedures 

(Zhang et al., 2013). Screening criteria may include legal requirements (is the undertaking subject to 

EIA legislation?), scale (does its size, cost, or location mean it will require an EIA?), the nature of the 

proponent of the project (is it public or private sector?), the nature or class of the project (a specific 

technology, e.g., nuclear power), or a combination of these (Hanna, 2016).  

To conclude, screening is one of the key contributors to a good EIA, as long as it can: 

a. Facilitate informed decision making through a clear, well-organized, factual analysis of 

the implications and consequences of proposed projects. 

b. Influence both project selection and policy design by eliminating unsound proposals 

that are environmentally and/or socially harmful, as well as modifying feasible solutions. 

4.3 Main objectives of screening 

Globally, it is acknowledged that one of the most crucial elements of a well-functioning EIA 

system is an efficient screening mechanism (IAIA 1998; Wood 2003; Pinho et al. 2010). An efficient 

screening mechanism is conducted to determine the degree of impact of the proposed project, activity, 

or initiative. 

The main objective of screening is to ensure that the scope and necessity of the assessment 

are appropriate for the environmental significance of the consequences associated with a given 

project. Therefore, a high volume of EIA applications for projects with little impact is typically indicative 

of a weak screening mechanism for EIA systems. The consequent pressure placed on public and private 

sector capacity and resources is typically blamed for poor quality EIA reports, ineffective and drawn-

out decision-making procedures, and greater costs (Retief et al. 2011). 

Large-scale development projects will undoubtedly require an environmental and social 

impact assessment, especially if they involve natural resources like mining, hydroelectric dams, or oil 
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extraction. While ensuring the efficient screening and assessment of large-scale, high-impact projects 

is of high importance, it is also crucial to prevent over-assessment of smaller, less intensive projects. 

Who is responsible for carrying out the screening? 

The screening process is mostly the responsibility of its project proponents. In practice, it is 

commonly carried out by the project proponent with an EIA consultant and occasionally with the 

authorities. In some cases, the screening process is carried out by competent authorities. The proposal 

will then be reviewed by the identified agency, or in the case of a multijurisdictional context, the 

necessary organization, in order to determine whether it meets the necessary requirement to proceed 

without further assessment or if it must be reviewed (Chapter 3: EIA Process, 2024). If an assessment 

is required, then the project proceeds to scoping. 

When does screening need to be carried out? 

Project finance organizations such as the World Bank and other international organizations 

may request that the project bids meet their EIA requirements (The 7 Steps on an EIA—EIA Online 

Learning Platform, 2015). Normally, the screening process is conducted as early as possible in the 

development of the proposal. Early screening of the development projects is highly important to 

ensure that the project proponents and other participants fully understand the possible EIA 

requirements and obligations, as well as the time and cost associated with carrying out the EIA process. 

It is also crucial that the screening process be applied methodically, systematically, and consistently, 

so the same conclusion would be reached if other project proponents did the screening. 

4.4 Methods for Screening. Types of screening methods 

In the screening process, many countries tend to focus on identifying the types of projects, 

their size, and their potential impacts to determine the need for an EIA. Overall, there are at least two 

methods used: the prescriptive method and the discretionary method (United Nations University, 

UNEP, RMIT, 2007). 

1. Prescriptive method 

The prescriptive method takes into account the requirements outlined in the EIA regulatory 

framework. The proponents oftentimes can decide whether the proposed project will need an EIA 

based on the standardized approach, which includes:Legal (or policy) definitions of proposals to which 

EIA does or does not apply. 

• Legal (or policy) definitions of proposals to which EIA does or does not apply 

• Inclusion list of projects or activities (with or without threshold) for which an EIA is 

automatically required 

• Exclusion list of projects or activities that do not require EIA since their impact is 

insignificant or exempt by law (e.g., national security or emergency activities) 

The requirements outlined in the EIA regulatory framework generally describe detailed 

information regarding screening and procedures that need to be followed. In this case, the proposal 

could be used for: 

• New project(s) 

• Modernization or expansion of the existing project(s) 

• Changes in the product mix  in the existing manufacturing facility 

2. Discretionary method 

The discretionary method is commonly used when the statutory requirement for the screening 

process is still vague and not very specific. For example, it is applied when the requirement is just 

below the listed threshold or has unclear or uncertain environmental impacts (Wood & Becker, 2005). 

Hence, it evaluates the criteria for a case-by-case screening of proposals. It is conducted by applying 
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guidelines and established criteria. The discretionary method allows the authorities and project 

proponents greater discretion to decide whether an EIA is necessary to be carried out. 

Both methods have a place and specific procedures that can be combined into a 

comprehensive procedure, as shown in  Figure 1. 

 

 
Figure 4.2 : A Framework for Screening (UNEP,2002) 

 

The outcome of the screening process could be any of the following (UNEP, 2022): 

• No EIA is required 

• A limited EIA is required, which is generally called a preliminary assessment 

• A full EIA is required 

• Further study, generally called an initial environmental evaluation (IEE), is necessary 

to determine the level of EIA required 

Other literature also mentioned screening methods which includes: 

1. List 

According to past experiences, certain projects either have: 

• A positive or inclusive list that indicates a major environmental repercussion 

• A negative or exclusive list that indicates a negligible or minor environmental impact 

Different countries and international agencies usually combine these types of screening 

procedures into a simple categorization, such as A-C or 1-3. The categories help proponents and 

licensing agencies to decide whether a full EIA is required. For example, project classify into three 

categories based on their magnitude of possible impacts (World Bank, 1999) : 

● Category A projects that require a full EIA due to their potential significant negative 

environmental impact. In this case, the impact is serious (i.e., irreversible, harming vulnerable ethnic 

minorities, requiring involuntary resettlement, and damaging cultural heritage sites), diverse, 

unprecedented, and affecting a larger area than just the intended place where the proposed project is 

undertaken. 
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● Category B projects that require a limited EIA due to their potential negative impact 

are less likely to be significant than Category A projects. Category B projects are conducted when there 

are few impacts that are likely to be irreversible, the impacts are site-specific, and designing mitigation 

measures is easier than for Category A projects. 

● Category C projects that do not require an EIA due to their potential negative impact 

are likely to be minimal or not adversely affected.  

Table 4.1 Sample Categorizations for Project Types (World Bank, 1999) 

Another example is Honduras. Through Article 24 of Decree 189-2009, it is established that all 

projects, construction work, or activities (both public and private) need to go through a formal 

screening process prior to the beginning of the construction and operation process (The 7 Steps on an 

EIA—EIA Online Learning Platform, 2015). The proposed projects are screened and categorized into 

four different categories: 

● Category 1: Low-Impact Potential Environmental or Low Environmental Risk. 

● Category 2: Moderate-Low Potential Environmental Impact and Environmental Risk 

● Category 3: Moderate-High Potential Environmental Impact and Environmental Risk. 

● Category 4: High Environmental Impact or Environmental Risk. 

In this case, a low-impact or low-risk project (Category 1) does not require the use of a full EIA. 

However, the proposed project still needs to follow the existing legislation and the Good 

Environmental Practice Code of Honduras from Article 30 of ED 189-2009. There are also other 

activities in the regulation that do not require an EIA, such as military or emergency activities. Projects 

there are classified as Category 2 and 3 and oftentimes require an EIA. Meanwhile, there are also 

megaprojects, which are defined as large-scale and nationally-scoped projects, categorized as 

Category 4 and always require EIA (The 7 Steps on an EIA—EIA Online Learning Platform, 2015). 

The list method is relatively easy to apply, but it has weaknesses in that even individual projects 

of the same general nature can vary in size, layout, process, or technology. Therefore, it might have 

Category A Category B Category C 

- Dams and reservoirs. 

- Forestry and production 

projects. 

- Industrial plants (large-

scale). 

- Irrigation, drainage, and 

flood control (large-scale). 

- Mining and mineral 

development (including oil and 

gas). 

- Port and harbor 

development. 

- Reclamation, 

resettlement and new land 

development. 

- Thermal and 

hydropower development; 

- Manufacture, 

transportation, and use of 

pesticides and other hazardous 

and/or toxic materials. 

- Agro-industries 

- Electrical 

transmission; rural 

electrification 

- Aquaculture, 

irrigation and drainage (small-

scale) 

- Renewable energy 

- Tourism 

- Rural water supply 

and sanitation 

 

- Construction of small 

buildings 

- Community garden 

development 

- Development of wells 

in a community 

- Outdoor recreation 
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different environmental impacts. In order to overcome these weaknesses, the World Bank and 

international experience advise that the list created for projects should be used for flexibility in the 

screening of the proposals. According to the proposed project location, environmental setting, project 

type, and scale, the project may have to be reclassified if:is proposed in the vicinity of sensitive and 

valued ecosystems, heritage, or cultural resources 

● is proposed in a critically polluted area (MOEF, 2006)  

● has the potential of cumulative impacts 

● displaces people who are particularly vulnerable and difficult to resettle   

2. Threshold 

Under certain frameworks, EIAs are required when projects exceed a predetermined threshold 

of:Size 

● Capital cost 

● Output 

● Area of land proposed for projects such as mining and development area 

MOEF (2006) then mandates that an EIE is required for projects that exceed certain thresholds: 

• Mining project that involve a lease area of >5 hectares 

• Thermal power projects with a capacity of >5 megawatts 

• Coke oven projects with the capacity of >25000 metric tons per annum 

• Sugar industry with a cane crushing capacity of >5000 metric tons per day 

• Ports and harbors for fish with >10000 metric tons per annum fish landing 

• Township and area development projects that involved >50 hectares of land or 

>150000 square meters of built-up area 

The threshold method is also relatively simple to use, but it has its drawbacks: 

• Depending on the proposed location, even individual projects with the same threshold 

may have varied environmental impacts. 

• A project with impacts below the threshold does not need to be considered 

insignificant. 

• Project proponents might abuse it by submitting many applications, in which each 

proposal would be just below the threshold of the EIA requirements 

3. Criteria 

Criteria methods might include: 

● Characteristics of projects that concern water consumption, waste generation, usage 

of hazardous substances, chemical, metallurgical, or automobile 

● Characteristics of projects concerning size (e.g., micro, small, medium, or large) 

● Use of natural resources such as land, water, and energy 

● Sensitive area criteria such as national park, wildlife sanctuary 

● The character of the receiving environment, whether ecologically sensitive or fragile, 

and its capacity to assimilate impacts 

● Risk of accidents in the handling and storage of inflammable, toxic, and hazardous 

substances 

● Degree of public interests such as scenic beauty, specific local features, or factors 

 

Screening criteria could be implemented based on the following: 

a. Location of the project—environmental sensitivity of the proposed location and its 

surroundings in relation to” 

- existing land use, for instance, residential, commercial, industrial, or mixed 

- pollution levels 

- the natural resources regenerative capacity 
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- the natural environment’s assimilative capacity, such as 

-  forests, wetlands, coastal zones, and mountains 

- protected areas like national parks and wildlife sanctuaries 

- areas of historical, cultural, and archaeological significance 

- dense population 

b. Characteristics of potential environmental impacts in relation to 

- the extent of the environmental impacts, considering  

- vulnerable areas 

- population size 

- the environmental impacts magnitude and complexity 

- the environmental impact probability 

- the environmental impacts duration, frequency, and reversibility  

The criteria methods can also be used to select project locations and in a strategic approach 

to environmental evaluation. 

4. Matrices 

The Matrices method is typically used in major projects. Essentially, it is a mixture of two 

checklists, with project-related actions on one axis and environmental considerations on the other. It 

is conducted to study the relationship between project activities, related environmental factors, and 

their interconnections to examine whether there is a significant impact or no significant impact. 

5. Initial Environment Evaluation (IEE) 

IEE, also known as preliminary environmental assessment, is an initial examination of any 

possibly major adverse environmental impacts that result from the proposed activities on: 

● Human health and safety 

● Air and water quality 

● Rare or endangered species 

● Protected areas 

● Fragile or valued ecosystems 

● Biological diversity 

● The lifestyle and livelihood of the local population, etc. 

The IEE method requires information on the project, the surroundings of the proposed 

location, and a fundamental comprehension of potential environmental impacts. Additionally, it can 

reveal any ambiguity about the potential of environmental impacts. It may come to the following 

conclusion regarding the project's potential environmental effects: 

● Insignificant 

● Significant but mitigable 

● Significant but may or may not be mitigable 

● Significant with significant public concern 

According to IEE, a suitable decision could be taken on whether the project requires: 

● An EIA 

● Only an IEE but not an EIA 

● None of the above 

4.5 How EIA is Determined 

In order to determine whether the proposed project requires an EIA, the project proponents 

need to evaluate their project in accordance with a set of criteria determined by a designated policy. 

The European Communities (2001) suggests a set of questions to quickly assess project proposals. The 

questions are designated such that a “Yes” response will typically indicate a required EIA, while a “No” 
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response indicates that it will not require EIA. Following below are list of questions by European 

Commission: 

1. Will there be a large change in environmental conditions? 

2. Will new features be out-of-scale with the existing environment? 

3. Will the effect be unusual in the area or particularly complex? 

4. Will the effect extend over a large area? 

5. Will there be any potential for transboundary impact? 

6. Will many people be affected? 

7. Will many receptors of other types (fauna and flora, businesses, facilities) be affected? 

8. Will valuable or scarce features or resources be affected? 

9. Is there a risk that environmental standards will be breached? 

10. Is there a risk that protected sites, areas, features will be affected? 

11. Is there a high probability of the effect occurring? 

12. Will the effect continue for a long time? 

13. Will the effect be permanent rather than temporary? 

14. Will the impact be continuous rather than intermittent? 

15. If it is intermittent will it be frequent rather than rare? 

16. Will the impact be irreversible? 

17. Will it be difficult to avoid, or reduce or repair or compensate for the effect? 

Other example for questionnaire in screening process can be seen from ERM (2001a), which 

questions includes: 

• Brief Project Description 

1. Will construction, operation, or decommissioning of the project involve actions that 

will cause physical changes in the locality (topography, land use, changes in water bodies, etc.)? 

2. Will construction or operation of the project use natural resources such as land, water, 

materials, or energy, especially any resources which are non-renewable or in short supply? 

3. Will the project involve the use, storage, transport, handling, or production of 

substances or materials which could be harmful to human health or the environment or raise concerns 

about actual or perceived risks to human health? 

4. Will the project produce solid wastes during construction or operation or 

decommissioning? 

5. Will the project release pollutants or any hazardous, toxic, or noxious substances in 

the air? 

6. Will the project cause noise and vibration or release of light, heat energy, or 

electromagnetic radiation? 

7. Will the project lead to risks of contamination of land or water from releases of 

pollutants onto the ground or into surface waters, groundwater, coastal waters, or the sea? 

8. Will there be any risk of accidents during construction or operation of the project 

which could affect human health or the environment? 

9. Will the project result in social changes, for example, in demography, traditional 

lifestyles, employment? 

10. Are there any other factors that should be considered such as consequential 

development which could lead to environmental effects or the potential for cumulative impacts with 

other existing or planned activities in the locality? 

11. Are there any areas on or around the location which are protected under international, 

national or local legislation for their ecological, landscape, cultural or other value, which could be 

affected by the project? 
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12. Are there any other areas on or around the location which are important or sensitive 

for reasons of their ecology e.g. wetlands, watercourses or other water bodies, the coastal zone, 

mountains, forests, or woodlands, which could be affected by the project? 

13. Are there any areas on or around the location which are used by protected, important 

or sensitive species of fauna or flora e.g. for breeding, nesting, foraging, resting, overwintering, 

migration, which could be affected by the project? 

14. Are there any inland, coastal, marine, or underground waters on or around the 

location which could be affected by the project? 

15. Are there any areas or features of the high landscape or scenic value on or around the 

location which could be affected by the project?  

16. Are there any routes or facilities on or around the location which are used by the public 

for access to recreation or other facilities, which could be affected by the project? 

17. Are there any transport routes on or around the location which are susceptible to 

congestion or which cause environmental problems, which could be affected by the project? 

18. Is the project in a location where it is likely to be highly visible to many people? 

19. Are there any areas or features of historic or cultural importance on or around the 

location which could be affected by the project? 

20. Is the project located in a previously undeveloped area where there will be a loss of 

greenfield land? 

21. Are there existing land uses on or around the location e.g. homes, gardens, other 

private property, industry, commerce, recreation, public open space, community facilities, agriculture, 

forestry, tourism, mining, or quarrying which could be affected by the project? 

22. Are there any plans for future land uses on or around the location which could be 

affected by the project? 

23. Are there any areas on or around the location which are densely populated or built-

up, which could be affected by the project? 

24. Are there any areas on or around the location which are occupied by sensitive land 

uses e.g. hospitals, schools, places of worship, community facilities, which could be affected by the 

project? 

25. Are there any areas on or around the location which contain important, high quality, 

or scarce resources e.g. groundwater, surface waters, forestry, agriculture, fisheries, tourism, minerals, 

which could be affected by the project? 

26. Are there any areas on or around the location which are already subject to pollution 

or environmental damage e.g. where existing legal environmental standards are exceeded, which 

could be affected by the project? 

27. Is the project location susceptible to earthquakes, subsidence, landslides, erosion, 

flooding, or extreme or adverse climatic conditions e.g. temperature inversions, fogs, severe winds, 

which could cause the project to present environmental problems?  

• Summary of features of the project and its location indicating the need for EIA   

An illustration summarizing the EIA screening procedure is shown below 

Given the weaknesses and limitations of each of the screening methods mentioned above, it 

is advised to utilize a hybrid strategy or more than one method in order to ensure the success of the 

screening process (Rathi, 2021). It may also be necessary to use discretion. 

 



55 
 

 
Figure 4.3 EIA Screening Process (EPA,2022) 

 

Summary 

The screening process, guided by specific legislation, regulations, and national and 

international standards, determines whether an EIA is necessary for a proposed project. It also 

influences the need for public hearings or internal agency reviews and the potential referral of projects 

to other permitting processes. Effective screening considers the entire life cycle of the project, aiming 

to identify socially acceptable options and prevent over-assessment of smaller projects. The 

responsibility for screening usually lies with project proponents, who may collaborate with consultants 

or authorities. Based on approach, there are two types of methods: prescriptive and discretionary. The 

prescriptive method is used when proposals are defined in regulation. The discretionary method is 

used when statutory requirements are not specific, so it is conducted by applying guidelines and 

established criteria. A hybrid strategy or multiple methods are needed to enhance the screening 

process's success, considering the weaknesses and limitations of individual methods. It emphasizes the 

importance of applying screening early in the proposal's development in a methodical, systematic, and 

consistent manner. Project proponents can use a designated policy's criteria to evaluate their project 

and determine if an EIA is required, potentially involving a series of questions. The text concludes by 
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highlighting the need for discretion in selecting the appropriate screening method for a particular 

project. 

Discussion questions 

1. How can screening criteria be improved to address uncertainties, especially in 

discretionary methods? 

2. What factors should be considered when selecting and combining various screening 

approaches? 

3. Explore the challenges of maintaining fairness and objectivity in decision-making 

during discretionary screening. What measures can be implemented to ensure a balanced and 

transparent approach? 

Suggested reading 

Geneletti, D., Biasiolli, A., & Morrison-Saunders, A. (2017). Land take and the effectiveness of project 

screening in Environmental Impact Assessment: Findings from an empirical 

study. Environmental Impact Assessment Review, 67, 117-123. 

Peeters, L. J., Pagendam, D. E., Crosbie, R. S., Rachakonda, P. K., Dawes, W. R., Gao, L., ... & McVicar, T. 

R. (2018). Determining the initial spatial extent of an environmental impact assessment with a 

probabilistic screening methodology. Environmental Modelling & Software, 109, 353-367. 

  



57 
 

CHAPTER 5: STEPS FOR CONDUCTING EIA: SCOPING 

Scoping focuses on defining the scope of a study after a screening process identifies a project's 

need for EIA. It aims to collect relevant environmental information, but challenges arise in adapting 

terms of reference (TOR) as new information emerges. The process involves prioritizing important 

issues and impacts, incorporating stakeholder input, and addressing challenges in balancing social, 

biophysical, and economic considerations. Challenges include obtaining comprehensive baseline data 

and managing uncertainties. Scoping aims to streamline the EIA process, but challenges exist in 

maintaining efficiency and flexibility. Various methods, like checklists and matrices, present strengths 

and weaknesses, with challenges in balancing simplicity and comprehensiveness. Stakeholder 

involvement is essential for informed decision-making, but challenges include identifying stakeholders 

and ensuring comprehensive consultations. Scoping is vital for early issue identification and efficient 

resource use, yet challenges persist in balancing analysis depth with time and cost constraints. 

Responsibilities for scoping vary, with challenges in clarifying roles and ensuring transparency. Method 

choice depends on information accuracy and expert skills, presenting challenges in maintaining 

transparency. 

LEARNING OBJECTIVES 

1. Students are able to collect relevant and important information to streamline the EIA 

process. 

2. Students are able to understand the concept of Scoping in EIA 

3. Students have the knowledge to practically conduct Scoping stage of the EIA 

5.1 Definition of scoping 

The second important sub-stage of the EIA process's action is scoping, which is only applicable 

after the screening process has determined that the proposed project needs an EIA. Determining the 

precise scope of the proposed EIA study is the goal of scoping. 

Scoping primarily determines the content and extent, i.e. breadth and depth of the 

environmental information that needs to be collected and used in conducting the EIA study and 

addressing the issues suitably in the EIA report. The typical output of the scoping process is establishing 

terms of reference for the EIA study and preparing the EIA report. Scoping enables the project 

proponent to get a clear direction on what is expected, and the time and cost involved in the EIA study. 

Experience has revealed that the terms of reference (TOR) should be a flexible document. The TOR 

may need some alterations as further information becomes available, new issues emerge, or some 

issues get reduced in importance while conducting the EIA study.  

Scoping usually focuses the assessment on the most important problems and effects. At 

scoping process terms of reference are established (Gibson et al., 2015; Hanna, 2016). This step is 

crucial because conducting an EIA may be severely limited in terms of time and resources, and project 

proponents must choose which potential effects and environmental attributes to concentrate on.  

While some jurisdictions have regulations that specify exactly what an EIA must cover, others 

may offer flexible guidance that enables the EIA to be customized to the pertinent issues that are 

brought to light through stakeholder engagement or negotiations with regulators. These issues may 

be primarily social or biophysical for certain projects, while they may be primarily biophysical for others 

(Hanna, 2016).  

Certain EIA procedures give proponents the opportunity to work with the regulator to draft 

terms of reference (ToRs), which specify what information must be included in the EIA documentation 

and what the review agencies demand and anticipate from the completed EIA. This will clearly enhance 
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productivity. Proponents and regulators may find the ToR binding; it eliminates doubt and offers clarity 

for all parties engaged in the EIA process.  

According to Joseph et al. (2015) and Wood, Glasson, & Becker (2006), scoping should 

generally address the type of project and any potential alternatives, the spatial and temporal scales of 

potential impacts, the availability of baseline data, the implications of potential impacts for important 

ecological indicators, and mitigation options. The scoping phase can also indicate what further baseline 

data and information are required to facilitate decision-making. According to Duinker and Greig (2007), 

baseline data is used to characterize the circumstances of the area that the project would affect and 

serves as an informational basis for assessment and impact prediction. Economic, social/cultural, and 

biophysical data can all serve as baselines.  

The elements that would require study are determined by the development of one's area as 

well as the surrounding ecological and cultural context. In general, the project itself as well as 

secondary and regional impacts should take social, biophysical, and economic issues into account 

(Fonseca, McAllister, & Fitzpatrick, 2014; Mulvihill & Baker, 2001). However, there is also a role for the 

application of principles and values that define what impacts are important to stakeholders in the 

context of environmental impact assessments (Gibson et al., 2015; Hanna, 2016; Greig & Duinker, 2011 

and 2014; Morrison-Saunders, 2011). Previously, Rathi (2021) reproduced from ERM (2001b), list of 

information needed for scoping, which are : 

 

A. Contact detail of the project proponents 

1. Name of the company 

2. Postal address, telephone, and e-mail details of the company 

3. Name of the contact person with postal address, telephone, and e-mail details 

B.  Characteristics of the projects 

1. Brief description of the proposed project 

2. Reasons for proposing the project 

3. A plan showing the boundary of the development including any land required temporarily during construction 

4. The physical form of the development (layout, buildings, other structures, construction materials, etc.) 

5. Description of the main processes including size, capacity, throughput, input, and output 

6. Any new access arrangements or changes to the existing road layout 

7. A work program for construction, operation and commissioning phases, and restoration and after-use where 
appropriate 

8. Construction methodology 

9. Resources used in construction and operation (materials, waster, energy, etc.) 

10. The relationship with other existing/planned projects 

11. Information about alternatives which are being considered 

12. Information about mitigating measures which are being considered 

13. Other activities which may be required as a consequence of the project (e.g. new roads, extraction of aggregate, 
provision of a new water supply, generation or transmission of power, increased housing, and sewage disposal) 

14. Details of any other permits required for the project 
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C.   Location of the projects 

1. Maps and photographs showing the location of the project relative to surrounding physical, natural, and man-
made features 

2. Existing land uses on and adjacent to the site and any future planned land uses 

3. Zoning or land use policies 

4. Protected areas or features 

5. Sensitive areas 

6. Details of any alternative locations which have been considered 

D.   Characteristics of the potential impact 

1. Impacts on people, human health, fauna and flora, soils, land use, material assets, water quality and hydrology, 
air quality, climate, noise and vibration, the landscape and visual environment, historic and cultural heritage resources, 
and the interactions between them 

2. Nature of the impacts (i.e. direct or indirect/secondary, short, medium or long-term, permanent or temporary, 
positive or negative, cumulative) 

3. The extent of the impact (geographical area, size of the affected population/habitat/species) 

4. Magnitude and complexity of the impact 

5. Probability of the impact 

6. Duration, frequency, and reversibility of the impact 

7. Mitigation incorporated into the project design to reduce, avoid, or offset significant adverse impacts 

8. Trans-frontier nature of the impact  

5.2 Main objectives of scoping 

Scoping is conducted in order to 

1. Identification of potential impacts that need to be addressed in the EIA study. Through 

scoping, people can be informed of the possible impacts that may arise from the proposed project. 

Scoping covers impacts on a range of various environmental resources, including water, air, land, 

biodiversity, and even cultural heritage. 

2. Determine the focus of the study area with respect to temporal, spatial, ecosystem, 

social, jurisdictional, and other subjects that matter. This ensures that the assessment can focus on the 

appropriate spatial boundaries that are necessary for evaluating the project’s impact on the 

environment. 

3. Establish an environmental baseline and other information. Scoping helps to provide 

a reference point for the existing environmental condition or the baseline condition in the study area 

against which the project's impact can be measured and evaluated. 

4. Specify the significance of the possible impacts and factors of the proposed project. 

Scoping enables the project proponent to measure in detail the degree of the possible impacts that 

arise from the project and the factors that influence the impacts. 

5. Provide the required information used for decision-making. Scoping provides 

comprehensive information on the potential environmental impacts of the proposed project. This will 

enable project proponents to make informed decisions and take appropriate action to mitigate the 

impacts. 
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6. Define the terms of reference for an EIA study. Terms of reference are essential 

documents in the EIA. It is required as a guideline for all of the stakeholders to understand the terms 

that are used in the EIA study. This will help project proponents and stakeholders get clarity and 

consistency of understanding of the terms and part of compliance with legal requirements. 

7. Providing an effective and efficient EIA process through the streamline of the EIA 

process. Scoping provides a clear road map for the EIA process. This includes the study area, possible 

impacts, baseline information, terms of reference, methodologies used, etc. This clear and structured 

information will help the project proponents conduct EIA in a more effective and efficient manner. 

8. Engage stakeholders to take part in the EIA process. Scoping also defines which 

stakeholders need to be engaged in the EIA process. This might include experts, authorities, and the 

public. Through defining the stakeholders involved, the project proponents can identify the concern, 

value, and interest of the stakeholders to make sure that all of their perspectives are considered in the 

EIA process. 

5.3 The scoping process 

The first step in the scoping process is to examine the proposed project in order to determine 

which project-related activities are most likely to have a significant negative impact on the biological, 

physical, chemical, or social environment. It is determined by: 

1. Specific project activities suggested or taken during the project's entire lifecycle 

2. Other aspects in which the activities occur, such as location, time, method, and length 

of time 

3. Whether these activities are going to be permanent or temporary, continuous or 

intermittent, 

4. The project's activities' expected direct and indirect environmental changes, as well as 

their potential impacts on people and the environment 

5. Applicable regulations 

6. Generally, the scoping process includes several steps. There are at least 5 basic steps 

involved in the scoping process, which are: 

1. Preparation of a comprehensive list covering a wide range of environmental issues and 

concerns 

2. Assessment of their respective significance and importance 

3. Constructing a list of the most important issues 

4. Classification of the main concerns according to their environmental impact for 

additional assessment 

5. Defining the EIA's TOR, which includes the information needed, the study's 

parameters, and the methodologies to be adhered to 

5.4 The guiding principle for scoping process 

Previously, UNU (2007) and IEEM (2006) have formulated the guiding principles for the scoping 

process, which include:: 

1. Acknowledging that scoping is not a one-time activity or event but a continuous 

process 

2. Adopting a methodological approach 

3. Documenting all the results to make the EIA report preparation process easier 

4. Responding to new information and further concerns that are brought up by the 

stakeholders 
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5. Being receptive to new data and other additional information that is required to fully 

anticipate the environmental impact even after the initial scoping process is being conducted 

6. Putting restrictions on the information to be gathered and carefully reviewing the data 

once it has been obtained. 

7. Recognizing that the scoping process is adaptable, flexible, and interactive, which is 

typically based on preliminary consultation, field surveys, project site visits, and literature searches. 

8. considering scoping as a flexible, adaptive, and iterative process, usually based on 

preliminary consultations, literature searches, project site visits, and preliminary field surveys. 

5.5 Types of scoping methods 

Scoping can be done in various ways. There are at least six types of scoping: checklists, 

matrices, the component interaction technique, networks, overlay maps, and analog. All of the 

methods have both weaknesses and strengths. 

A. Checklists 

The checklist is a method of listing several aspects and attributes that might be influenced by 

the proposed project, for example: 

• Population 

• Flora and fauna 

• Air, water, and soil 

• Architectural and historical heritage 

• Landscape and topography 

• Designated sites and policies 

• Risk of accidents 

The checklist can be considered one of the most simple methods. It is easy to formulate 

scoping using the list method. It provides a systematic and structured approach to ensure all relevant 

aspects are considered. The checklist method oftentimes uses common language used by the project 

proponents and all the stakeholders. It gives clearer communication to the stakeholders; hence, it is 

relatively easy to understand. 

 
Table 5.1 Scoping Checklist Example (SCOPING CHECKLIST Instructions, 2015) 
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Unfortunately, the checklist method often oversimplifies complex problems, particularly those 

that require advanced and comprehensive analysis of the interrelationships between different 

parameters. It does not capture the full complexity and interconnectivity between the proposed 

project and the natural and social systems. 

This method also potentially omits non-listed impacts. Usually, the checklist method only 

focuses on the environmental considerations that are explicitly listed. However, there are several other 

aspects and attributes that might be part of important environmental considerations that are not on 

the predefined checklist. Unfortunately, the checklist method often overlooks the impacts that are not 

in the predefined checklist. 

B. Matrices 

Matrices is a method in the scoping phase that combines two checklists. The combination 

usually includes certain attributes that are affected by the proposed project's level of impact. The level 

of impact can be broken down into several categories, such as high, low, or negligible impact, whether 

it is positive, negative, or even unknown.  

 

Table 5.2 Matrices Example (Matrices in Environmental Impact Assessment, 2016) 

 
 

Unlike the checklist method, the matrix method uses a scoring system that provides 

information on the impact of the proposed project activities on various attributes in a qualitative 

manner. This enables the project proponents to prioritize impacts from the most significant to the least 

significant. Hence, the project proponents can list down the mitigation measures, stakeholder 

concerns, and allocation of resources based on urgency. 

However, the matrix method has its limitations. This method lacks flexibility for certain 

projects that have unique characteristics. It also hinders content-specific impacts and stakeholder 

concerns that are outside of the predefined matrix structure. It also neglects the probability of 

occurrence of impact, indirect impact, and secondary impact that might arise. Moreover, not all 

impacts can be shown in quantitative data. Hence, different impacts are oftentimes not provided in 

the matrix method due to the absence of an assignment of weights. 

he Matrices method is also highly subjective. The calculation of the scores, ratings, and weights 

in matrices often involves subjective judgment from the assessors. Different assessors might give 
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different interpretations of the level of impact. Hence, this subjectivity can potentially affect the 

outcomes of the scoping process. 

C. The component interaction technique 

Through this method, secondary impacts were taken into account.  The environment in this 

case is modeled as a collection of elements that are ranked based on their order of ability to initiate 

secondary impacts on linkages. However, this method has its drawback, which is that it requires a deep 

understanding of the attributes of ecosystems and their interactions. 

On the other hand, the benefit of using this method is that it integrates scientific knowledge 

with expert judgment. The combination of scientific knowledge and expert judgment, along with 

reliable and up-to-date data, will result in more accurate and credible scoping. 

Other than that, this method gives context-specific and adaptive information. In reality, some 

scoping processes are characteristically unique and environmentally sensitive. The socio-cultural 

aspects of the proposed project area usually differ across regions. Hence, scoping will need a  

customized approach that is specific and relatable to the context. Therefore, it is safe to say that this 

method provides consideration of alternatives as it allows the project proponents to construct 

adjustment and refinements to the process of EIA. 

D. Networks 

The network method provides a more advanced interaction study of the environment. It 

recognizes the complex web of relationships in the environment; hence, it incorporates the secondary 

impacts along with the estimation of: 

1. Magnitude 

2. Significance 

3. Probability 

The benefit of using this method is that it highlights the interconnectedness of various 

environmental aspects, including the indirect and cumulative impact of the proposed project. It also 

enables project proponents to trace the direct and higher-order impacts of particular sections of the 

community. 

Unfortunately, this method requires a considerable amount of time and detailed knowledge 

of different communities in different environments. It is also unable to either determine the size of the 

relationship or the degree of any change. 

E. Overlay maps 

Overlay maps require the superimposition of several thematic maps. It is mostly used in 

environmental planning that has large area development and linear projects such as townships, 

industrial areas, roads, railways,  etc. The method usually adapts the Geographical Information System 

(GIS) to facilitate environmental planning through the incorporation of various pieces of information. 

This method helps the project proponents gain a spatial representation of environmental 

components and helps the stakeholder visually understand the geographic distribution of features.  

The integration of data layering from this method includes geological, ecological, and socio-

economic information. Some might also highlight the information about areas that are 

environmentally sensitive, such as wetlands, biodiversity hotspots, or areas that are prone to natural 

disasters. This allows project proponents to be informed by more in-depth analysts in the case of 

spatial relationships. Project proponents can identify which areas are more significant and will need 

more assistance and conservation efforts. 

However, most analogy methods do not show the probability of the occurrence of 

environmental impacts and secondary impacts. It also does not include non-spatial factors such as the 

intensity and duration of project activities. Cultural and historical aspects are also disregarded. It also 

does not differentiate between impacts that are reversible and irreversible. The maps shown are 

specific in time and may not accommodate changes over time. Hence, the representation might not 

capture such dynamics adequately. 
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Figure 5.1 Diagram illustrating the map overlay process used to evaluate potential agricultural 

pollution by watershed in Pennsylvania  (Map Overlay Concept | the Nature of Geographic 

Information, 2023) 

 

F. Analogs 

The analog method uses references to other similar precedent projects that were conducted 

in other regions or countries that have similar environmental characteristics. 

Using historical reference can provide project proponents with valuable insights from the 

potential environmental impact to construct anticipation and mitigation. The decision support is 

provided with a practical basis for understanding the consequences of conducting similar projects. This 

can help project proponents and other stakeholders get information for making decisions during the 

scoping stage. 

Using analog also helps to address the issues more effectively since the method provides a 

more predictable scoping process based on the known outcomes and experiences. This predictability 

will be absolutely beneficial for project proponents to make a project plan and manage risks. It is also 

efficient, especially in terms of time and cost. This method is relatively more time- and cost-effective 

than any other method. 

However, project proponents still need to address the fact that there might be contextual 

differences when using analogies. The situation of one’s geography, climate, ecosystem, and even 

regulatory combined is nearly impossible to be the same amongst regions. Yet, the applicability of 

analogs only limits contextual differences. 

Moreover, some current projects might have certain unique features that analog methods 

might not cover. It will lead to an incomplete or partial comparison, making it harder and more 

challenging for the project proponents to fully assess the proposed project’s potential impact. 

 Changes in environmental conditions and regulatory standards have been deniable over time. 

Unfortunately, the analog method has yet to capture these temporal changes. This will lead to 

outdated and less relevant information for the current projects. 

 Since the analog method is based on previous similar projects, it can potentially lead to a 

limitation on innovation consideration. This method might hinder the consideration of innovations 
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such as technologies or project design that were not present in the past. Therefore, project proponents 

can miss several opportunities to build more sustainable projects. Not only that, by taking precedence 

over similar projects as the benchmark for the analog method, project proponents face the risk of 

replicating the same method.  

5.6 Involvement of stakeholders in the scoping process  

In some EIA frameworks, public consultation may be required for scoping. However, there are 

also others that do not require this, such as the Indian regulation (MOEF 2006, 2020). During the 

scoping phase, some project proponents may voluntarily consult with the public. The stakeholders who 

are most likely to be impacted by or interested in the project are typically first contacted during the 

scoping process. Public consultation can also help in the process of considering alternatives. During 

the scoping phase, public consultation offers a valuable chance for the project sponsor to: 

1. Inform the public about the project and the EIA procedures. 

2. Recognize their concern. 

3. Collect historical data to ensure appropriate scoping. 

4. Describe the function and value of public participation in decision-making. 

5. Lead the general public in 

6. Gain the public's trust to some extent. 

7. make people feel more like us than like them. 

Experience demonstrates that there are advantages when scoping takes into account the 

opinions of the public and stakeholders, even though it may not always be able to incorporate them. 

These advantages include:  

1. Preventing miscommunications and expensive errors 

2. Ensuring that all the crucial topics are covered 

3. Achieving greater acceptance of the EIA decision-making process 

The following are examples of activities that follow typical good practices in scoping 

consultations: 

1. Creating a current list of businesses and people that might be interested in the project 

2. Reaching out to all interested parties via suitable channels, such as social media, to 

solicit their assistance in scoping 

3. Distributing flyers, brochures, or information about the project to them online 

4. Distributing printed materials widely in public spaces such as banks, post offices, 

libraries, houses of worship, and local self-government offices. 

5. Organizing the environmental studies by gathering, evaluating, and considering all of 

the responses.Interacting with the respondents and expressing gratitude for their insightful comments 

or suggestions 

6. Setting up in-person meetings with local non-governmental organizations (NGOs) and 

community-based organization (CBO) leaders 

5.7 The importance of scoping 

1. The importance of scoping can be recognized as it helps identify the issues at an early 

stage, allowing for appropriate project design modifications to include preventive and mitigation 

strategies before more costly and in-depth work is conducted. 

2. It also helps to ensure that the detailed prediction work is only conducted for the most 

important issues, as the EIA reports must be prepared within the limited allotted time and financial 
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resources. It also needs to be understood that EIA is not meant to conduct exhaustive studies on all 

environmental impacts. 

3. It helps project proponents prepare in-depth analyses and good-quality EIA reports. 

4. It helps to prevent the issues of an unfocused study and numerous reports that might 

result in delays and higher expenses. 

5. It helps to ensure that the resources used are not wasted on conducting pointless 

analysis and extensive research but rather are directed toward gathering the data required for making 

decisions. 

5.8 Who is responsible for carrying out the scoping? 

In the Environmental Impact Assessment (EIA) process, scoping identifies key environmental 

issues and shapes the focus of the EIA Report. This leads to the creation of EIA Terms of Reference 

(TOR) tailored to the project. However, the person in charge of conducting scoping differs depending 

on the applicable EIA framework. It may lie in any of the following: 

1. the project proponent 

2. the competent authority 

3. an independent panel of experts set up for the scoping purpose  

Meanwhile, the Terms of Reference (TOR) for the development of projects that need 

environmental approval, other than construction projects, are handled by the competent authority 

based on: 

1. the data and information provided in the required application forms by the project 

proponent 

2. the project proponent's voluntary proposed scope of work 

3. a site visit conducted, when deemed necessary, by a subgroup of the competent 

authority 

5.9 Application of scoping methods 

It is expected that the selected scoping approach will ensure that all possible environmental 

concerns are covered. However, it should be understood that other scoping methods can be used, 

depends on : 

1. The availability and the accuracy of the information 

2. The skills of the experts that analyze and interpret the information 

3. The transparency in the scoping stage 

Summary 

The scoping stage in Environmental Impact Assessment (EIA) is crucial for determining the 

study's focus and guidelines. It helps identify key project issues, set terms for the study, and engage 

stakeholders. Scoping aims to spot impacts, define study areas, establish baselines, and provide 

information for decision-making. The process involves looking at project activities, making lists, 

evaluating issues, and defining study terms. Methods like checklists, matrices, interaction, networks, 

maps, and analogs have strengths and weaknesses. Stakeholder involvement is vital for informing the 

public and collecting valuable input. Scoping is essential for early issue identification, resource 

efficiency, and avoiding delays. The responsibility for scoping may lie with the project proponent, 

authority, or experts, depending on available data, expert skills, and transparency. 
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Discussion Questions 

1. In what ways does stakeholder involvement during scoping enhance the decision-

making process in environmental assessments? What challenges might arise in identifying and 

engaging relevant stakeholders? 

2. Discuss the importance of balancing social, biophysical, and economic considerations 

during the scoping phase of an EIA. How can this balance be achieved, and what challenges might be 

encountered? 

3. Explore the strengths and weaknesses of different scoping methods, such as 

checklists, matrices, and analogs. How can project proponents choose the most suitable method 

considering the project's unique characteristics?s 
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CHAPTER 6: STEPS FOR CONDUCTING EIA: 

CONSIDERATION OF ALTERNATIVES 

The exploration of alternative options within the procedural framework of Environmental 

Impact Assessment (EIA) plays a pivotal role in global decision-making, emphasizing transparency. 

Despite the acknowledged significance of considering alternatives, international regulatory 

frameworks, especially in the private sector, often face constraints in fostering environmentally 

responsible decision-making. Challenges emerge when EIAs, particularly in contexts like India, initiate 

after critical decisions have been predetermined, creating difficulties in justifying these choices. The 

evolving EIA process anticipates a transformative shift in the scoping exercise, stressing a proactive 

approach from a project’s inception. There is a recognized need for substantial enhancements, 

especially in developing countries, advocating for comprehensive policy, practice, and performance 

improvements within the EIA framework. This ensures a thorough and objective analysis of 

alternatives, aligning with sustainability imperatives and addressing the limitations of current 

regulatory approaches. 

LEARNING OBJECTVES 

1. Students have the knowledge of what aspects should be considered in running a 

project. 

2. Students have the ability to consider various alternatives of running a project. 

3. Students have the ability to use various measures or standards to evaluate various 

alternatives for running a project. 

6.1 Understanding the consideration of alternatives 

Exploration of alternative options constitutes the pivotal third sub-stage within the procedural 

framework of the Environment Impact Assessment (EIA) action definition. The identification, 

comprehensive analysis, and subsequent substantiation of preferred alternatives, thereby establishing 

a transparent foundation, are indispensable components of any EIA process (Geneletti, 2014). These 

elements serve as the “bedrock” for rendering EIA an innovative and efficacious problem-solving tool 

on a global scale (Abaza et al., 2004). 

On an international scale, the regulatory framework governing EIA exhibits constraints in 

fostering environmentally responsible decision-making. This limitation stems from a pervasive 

oversight in considering a spectrum of alternatives encompassing diverse methodologies for achieving 

stated objectives and alternative designs tailored to the chosen options (Steinemann 2001, CEAA 

2007). An observation of prevalent EIA practices in India (MOEF, 2006) and its proposed alterations 

(MOEF, 2020) reveals a “superficial” treatment of the “consideration of alternatives,” particularly 

evident in the context of private sector projects. In these instances, the imperative to scrutinize 

alternatives is perceived to be less stringent than that applied to analogous public sector projects. 

It becomes apparent that economic, technical, and regulatory considerations frequently 

influence the formulation of alternatives. However, EIAs diligently account for environmental criteria 

and ensure compliance with regulatory requirements. In scenarios where a proposed project in a 

specific locale is anticipated to yield adverse environmental impacts, a meticulous evaluation of 

alternatives, both to the project and the location, becomes imperative. Further, considering 

alternatives entails adopting diverse approaches to scrutinize these alternatives, ensuring 

environmental safeguarding and aligning with economic and social development imperatives. 
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Alternatives encompass a myriad of diverse options, spanning approaches, locations, 

alignments, and technologies, all meticulously considered to realize the intended objectives of a 

proposed project while concurrently delineating its imperative necessity and merit (EWT, 2014). 

Within the Canadian framework (Wood, 1995), the “alternate means” concept underscores technical 

and economic feasibility. These “alternate means” pertain to methods possessing a similar technical 

character or functionally equivalent. For instance, one may contemplate multiple smaller 

developments at various locations or expanding existing facilities instead of a singular large-scale 

development. 

Furthermore, “alternatives to” denotes functionally distinct pathways for attaining the same 

ultimate goal, employing entirely different routes to achieve a shared objective. To illustrate, 

alternatives to constructing a nuclear power station involve transmitting power from alternative 

plants, establishing a hydroelectric project, relying on renewable resources, or implementing energy 

conservation measures. This multifaceted consideration of alternatives broadens the scope of 

decision-making, fostering a comprehensive evaluation of diverse options to ensure optimal outcomes 

in alignment with the project’s overarching objectives. 

In certain jurisdictions, evaluating alternatives may occur at various stages or may not be 

obligatory. Examining alternatives involves identifying options frequently to achieve the project’s 

overarching objective. For instance, if addressing traffic congestion is the primary goal, potential 

alternatives could include expanding existing roads, implementing light rail transit, enhancing bus 

services, introducing congestion charges, or combining these measures. Similarly, when a utility must 

respond to an increase in electricity demand, alternatives may involve various generation methods, 

purchasing power from external providers, implementing policies to encourage conservation, or 

managing demand throughout the day.  

Notably, the necessity to consider alternatives in certain jurisdictions may focus not only on 

alternatives to the project itself but also on alternative methods of executing it. Some projects allow 

flexibility in adjusting project design, technologies, routing, operating conditions, or construction 

approaches. On the other hand, specific projects, such as mines, forestry, and energy ventures, are 

constrained by the location of the resource. For these projects, the exploration of alternatives may 

extend to alternative production methods, extraction/harvest, or processing technologies, as well as 

the placement of supporting infrastructure like roads, rails, or power lines, or flexible siting for 

activities such as ore processing, milling, or smelting. 

The Environmental Impact Assessment (EIA) process is crucial for planning projects, as it helps 

choose the best options. However, laws often don't support, and private and government projects face 

different treatment. Despite financial, technological, and legal influences, considering the 

environment and following laws is essential for selecting sustainable solutions. 

6.2 The importance of the considerations of alternatives 

The careful examination of alternatives in the context of a development project stands as a 

crucial facet within the framework of an EIA study. This critical evaluation aims to identify the most 

suitable option that minimizes adverse impacts on environmental resources. The significance of this 

process cannot be overstated, as it serves as a linchpin for informed decision-making, playing a pivotal 

role in advancing governance and sustainability. According to the International Association for Impact 

Assessment (IAIA) in 2015, considering alternatives enhances the quality of decision-making and 

contributes to an elevated standard of governance and sustainability by fostering increased public 

participation and bolstering transparency in the decision-making process (IAIA, 2015). Underscoring 

the pivotal role of alternatives, the Council on Environmental Quality (CEQ) in 1978 aptly described 
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them as the “heart of the environmental impact statement” (CEQ, 2012). Evaluating alternatives is a 

pivotal component of the scoping phase in EIA. This process is indispensable for several key reasons: 

1. Identifying Potential Environmental Impacts 

Thoroughly assessing alternatives enables the identification and evaluation of potential 

environmental impacts associated with different project options. This comprehensive analysis 

facilitates a comparative understanding of effects on ecosystems, natural resources, communities, and 

other environmental aspects, providing crucial information for informed decision-making and 

sustainable project development. 

2. Promoting Sustainable Development  

The consideration of alternatives aligns with the objective of sustainable development by 

exploring options that minimize negative environmental impacts and optimize social and economic 

benefits. This approach aids in pinpointing project designs or approaches that are environmentally 

friendly, resource-efficient, and socially acceptable. 

3. Avoiding or Minimizing Adverse Impacts 

The assessment of alternatives allows for the identification of options that avoid or minimize 

adverse impacts on sensitive ecosystems, habitats, cultural heritage sites, and other environmentally 

or culturally significant areas. This process assists in identifying project configurations or locations that 

are less likely to cause significant harm. 

4. Enhancing Stakeholder Engagement and Participation 

The consideration of alternatives provides avenues for meaningful stakeholder engagement 

and participation. It allows affected communities, indigenous groups, and other stakeholders to 

contribute input on various project options, express concerns, and be part of decision-making 

processes. This inclusive approach fosters transparency, builds trust, and ensures diverse perspectives 

are considered. 

5. Enabling Informed Decision-Making  

Evaluating alternatives offers decision-makers a comprehensive understanding of the 

potential benefits, impacts, and trade-offs associated with different options. This balanced assessment 

of economic, social, and environmental factors facilitates informed decision-making that incorporates 

overall project objectives and stakeholder values. 

6. Facilitating Regulatory Compliance  

Many EIA processes and regulatory frameworks mandate the consideration of alternatives as 

a fundamental step. Thoroughly evaluating alternatives allows project proponents to demonstrate 

compliance with legal and regulatory requirements, ensuring the exploration and assessment of all 

viable options. 

7. Enhancing Project Design and Efficiency 

Early consideration of alternatives in the scoping process enables the identification of design 

improvements, optimization of resource use, and enhancement of project efficiency. This phase 

provides an opportunity to incorporate innovative technologies, best practices, and lessons learned 

from similar projects, resulting in more cost-effective and sustainable project outcomes. 

6.3 Scope of analysis of alternatives 

The evaluation of alternatives is an integral component that spans the initial stages of the 

project lifecycle, ensuring a comprehensive and meticulous examination. This analytical process, as 

advocated by the World Bank (1999) and the International Finance Corporation (1998), is characterized 

by a systematic comparison aimed at gauging various facets of the proposed project. Key 

considerations in this evaluative framework encompass: 

1. Project Design, Site, Technology, and Operational Alternatives: 
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a. Delving into alternative avenues for project design, site selection, technological 

approaches, and operational methodologies stands as a primary focus. 

b. This exploration is specifically directed towards assessing the potential environmental 

impacts that may be associated with each alternative. 

2. Capital and Recurrent Costs: 

a. A meticulous examination of the financial implications is a vital aspect of the analysis. 

b. The comparative assessment extends to evaluating both the capital and recurrent 

costs associated with each proposed alternative. 

3. Suitability Under Local Conditions: 

a. Consideration is given to the adaptability and appropriateness of each alternative 

within the specific local conditions of the project environment. 

b. This aspect ensures that the chosen alternative aligns seamlessly with the unique 

characteristics and requirements of the project’s geographical and contextual setting. 

4. Institutional, Training, and Monitoring Requirements: 

a. The analysis extends beyond financial and technical aspects to encompass the broader 

project infrastructure. 

b. Evaluating institutional, training, and monitoring requirements forms an integral part 

of this comprehensive review, aiming to ensure that the selected alternative aligns with the necessary 

support structures and capacities. 

In essence, the scrutiny of alternatives during these initial phases serves as a robust 

mechanism for informed decision-making, taking into account not only the financial aspects but also 

the environmental, contextual, and infrastructural dimensions crucial to the project’s success and 

sustainability. The extent of this analysis depends on the Terms of Reference (TOR). 

6.4 When do alternatives need to be considered? 

Incorporating the exploration of alternatives, as advocated by the World Bank (1996), into the 

project identification process is paramount to facilitating a meticulous and comprehensive analysis of 

available options. This integration typically transpires during pre-feasibility, encompassing 

reconnaissance visits and preliminary investigations.  Further, considering alternatives is a pivotal stage 

in the project development lifecycle, and its timing is crucial for informed decision-making. The 

initiation of the alternative consideration process is typically aligned with the project identification 

phase. During the pre-feasibility stage, which involves activities such as reconnaissance visits and 

preliminary investigations, the exploration of alternatives becomes imperative. The significance of 

underscoring the consideration of alternatives is particularly evident during the project cycle’s early 

phases, as noted by Desmond (2007), notably in the EIA process.  

The significance of integrating the consideration of alternatives, particularly during the early 

stages of the EIA process. However, it is noteworthy that in specific contexts, such as in India, the 

initiation of EIAs for many projects occurs after critical decisions, such as technology and location 

selection, have already been made. This procedural sequence poses challenges, as EIA reports may 

then find themselves tasked with justifying decisions that were predetermined by the project 

proponent concerning configuration and location.  

As the landscape of the EIA process continues to evolve, with increasing emphasis on 

sustainability concerns and the recognition of cumulative effects, the scoping exercise is anticipated 

to transform. This transformation is expected to emphasize the impartial and objective consideration 

of alternatives. This anticipated shift reflects a maturation of the EIA process, transitioning towards a 

more proactive approach that prioritizes exploring diverse options right from the project’s inception. 

This evolution is poised to foster a more comprehensive and informed decision-making process, 



72 
 

aligning with contemporary sustainability imperatives and ensuring that alternatives are thoroughly 

and objectively assessed for their environmental, social, and economic impacts. 

 

6.5 Types of considered alternatives 

Typical alternatives examined for a development project include: 

1. Project type and scale. 

2. Processes or technology utilized. 

3. Project location. 

4. Implementation methodology. 

5. Scheduling and other aspects related to the type and scale of the project. 

Canter (1996) delineates various categories of alternatives for projects, as follows: 

1. Project Alternatives 

Examine diverse options for each primary aspect of the proposed project, encompassing 

alternative designs, technologies, processes, materials, or operational approaches. For instance, 

explore different route options, transportation modes, or alternative energy sources in a 

transportation corridor project. 

2. Project Scale Size Alternatives 

Evaluate alternatives for each significant project component, considering alternative designs, 

technologies, processes, materials, or operational approaches. Using the example of a transportation 

corridor project, this could involve exploring various route options, transportation modes, or 

alternative energy sources. 

3. Site-Location Alternatives 

Deliberate on alternatives for each significant project component, examining alternative 

designs, technologies, processes, materials, or operational approaches. A transportation corridor 

project might include investigating different route options, transportation modes, or alternative 

energy sources. 

4. Design Alternatives for the Selected Project 

Consider alternative designs for the chosen project. 

5. Construction and Operation Alternatives for a Given Design 

Evaluate alternative approaches for the construction and operation phases of a designated 

design. 

6. Timing Alternatives for Project Construction and Operation: 

Explore different options for the timing of project construction and operation. 

7. o Project or No Action Alternative: 

Consider alternative approaches for each significant project component, including designs, 

technologies, processes, materials, or operational approaches. For instance, a transportation corridor 

project may involve exploring different route options, transportation modes, or alternative energy 

sources. 

When identifying alternatives, it is vital to consider the range of technically feasible and 

economically viable options. The alternatives should cover a broad spectrum to assess potential 

impacts and enable informed decision-making comprehensively. Stakeholder engagement and 

consultation with experts help ensure that a diverse range of alternatives are considered, 

incorporating different perspectives and local knowledge. The alternatives identified should be 

evaluated and compared in subsequent stages of the EIA to determine the most suitable and 

sustainable option for the proposed project. 

Also, Rathi (2016) proposed various aspects related to project alternatives, including: 
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1. Project Alternatives:  

a. Long-distance transportation projects may involve rail or road options. In contrast, 

urban transportation projects may consider city bus or metro rail alternatives. 

b. Energy generation projects can employ nuclear or conventional/nonconventional 

resources. 

2. Project Size Alternatives: 

a. Reducing project size through phased additions or multiple locations is feasible for 

manufacturing, power generation, storage, and real estate development. 

b. Some infrastructural projects, such as bridges or flyovers, may require an all-or-none 

approach. 

3. Site-Location Alternatives: 

a. Manufacturing, energy generation, and real estate development projects can explore 

site-location options. 

b. Resource-based projects like mining and oil/gas exploration may need more site-

location flexibility. 

4. Design Alternatives: 

a. Technologies, feedstocks, energy sources, storage, and routing for metro rail can vary 

based on alternate options. 

b. Material handling, construction materials, and facility structures offer design 

alternatives. 

5. Construction and Operation Alternatives: 

a. Construction methods, fabrication locations, storage tank orientations, process 

automation, material handling, and inventory levels present various alternatives. 

6. Timing Alternatives: 

a. Construction timing can align with agricultural cycles, avoiding disruption to local 

ecosystems during specific periods. 

b. Operational scheduling may involve a day or three-shift operations. 

7. No Project or No Action Alternative: 

Considering the option of not setting up a project at the proposed site is essential. Analyzing 

the scenario without the project and comparing it to other alternatives is crucial for environmental, 

social, and economic impacts. 

a. Economic activities in the proposed highway corridor may not materialize. 

b. Pressure on existing rail networks may increase, necessitating upgrades. 

c. Water transport or air connectivity may be developed as alternatives. 

6.6 Methodology for consideration of alternatives 

Formulating alternatives for a proposed project constitutes a multifaceted and intricate 

process wherein decisions emanate from diverse stakeholders. Within this dynamic, the project 

technical team shoulders the responsibility for minor decisions, whereas pivotal determinations are 

vested in the project proponent and the competent authority, as articulated by IAIA (2015). In the 

elucidation provided by Jones (1999), a comprehensive six-step process unfolds to consider and 

evaluate these alternatives systematically: 

1. Define the Purpose and Need of the Proposed Project 

The initial step involves a meticulous definition of the fundamental purpose and needs that 

the proposed project aims to address. Further, it serves as the foundational basis for the ensuing steps 

in the process. 

2. Develop a Range of Reasonable Alternatives 
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Building upon the project’s defined purpose, a diverse spectrum of reasonable alternatives is 

methodically developed to fulfill the stipulated objective. This stage emphasizes creativity and 

exploration of various pathways. 

3. Screen Alternatives with Project Objectives 

Alternatives undergo a rigorous screening process, aligning them with the overarching 

objectives of the project. Then, it ensures that the alternatives are viable and congruent with the 

intended outcomes. 

4. Shortlist Alternatives for Detailed Analysis 

A select few are shortlisted from the array of developed alternatives for an in-depth and 

comprehensive analysis. This stage requires a nuanced approach to weigh the pros and cons of each 

alternative. 

5. Document the Analysis of Alternatives in the EIA Report 

The outcomes of the detailed analysis are systematically documented in the EIA report. This 

documentation encompasses identifying, predicting, and evaluating the environmental impacts of 

each alternative. 

6. Recommend the Preferred Alternative: 

Drawing upon the insights derived from the comprehensive analysis, a recommendation is 

made for the preferred alternative. This recommendation considers a holistic understanding of the 

environmental, social, and economic implications of each alternative. 

In essence, Jones’ delineation provides a structured and meticulous framework for considering 

alternatives, ensuring a systematic and informed decision-making process throughout the lifecycle of 

a proposed project. Others, the methodology for considering alternatives also necessitates careful 

attention to the following fundamental aspects: 

1. Identification of Project Alternatives: 

Alternatives are not stumbled upon but require deliberate generation, as asserted by Gregory 

et al. (2012). Sectoral and regional environmental assessments, as recommended by the World Bank 

(1993, 1999), serve as screening tools for project alternatives, aiding in the development of a 

comprehensive framework for individual project proposals. Preliminary investigations, including 

reconnaissance surveys, may be essential to unify the identification of alternatives, particularly for 

major infrastructure projects. Complex factors, as highlighted by IEMA (2014), must be considered in 

the identification process, and the selection of optimal alternatives must be explicitly justified from an 

environmental perspective. 

2. Generation of Reasonable Alternatives: 

Reasonable alternatives are context-driven, involving trade-offs and addressing multi-aims, as 

defined by Desmond (2007). The description of reasonable alternatives in an EIA must be precise and 

accurate to withstand scrutiny by decision-makers. SzopiĔski (2017) contends that a zero (baseline) 

variant is not considered a reasonable alternative, but the no project scenario is recognized, 

particularly in the EIA frameworks of the USA and the EU. Economic criteria do not justify avoiding the 

analysis of a reasonable alternative in the EIA report. 

3. Alternatives and Stakeholder Participation: 

Stakeholder participation during the identification and analysis of alternatives is crucial for 

obtaining information and building consensus, as advocated by the World Bank (1996). Transparency, 

balance, and responsiveness to stakeholder views are essential during the analysis of alternatives. The 

principal component analysis method has proven useful in enhancing discussions on alternatives and 

improving public involvement, as demonstrated by Kamijo & Huang (2016, 2017). 

4. Comparative Assessment of Alternatives: 

Comparative analysis aims to delineate the merits and demerits of realistic alternatives, 

providing decision-makers and the public with a clear basis for choosing between options. The World 

Bank (1996) emphasizes the use of tables or matrices summarizing qualitative or quantitative 
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information for each option based on decision criteria. Scaling, rating, or ranking checklists may be 

applied for comparing numerous alternatives. The description of each recommended alternative 

should cover general project progression, pre-operation and operation activities, and postoperative 

requirements, as outlined by the US Department of Energy (2004). Detailed investigations are 

necessary for different features of alternative locations, covering aspects such as (1) impacts over the 

project lifecycle; (2) mitigation measures, (3) capital and operating costs, physical, legal, or institutional 

constraints; and (4) compliance with policy and legal requirements, as per DEAT (2006). 

6.7 Who is responsible for consideration of alternatives? 

The exploration of alternative options is typically a responsibility shouldered by the project 

proponent, as highlighted by Jones (1999). In these instances, the choice of an alternative is often 

driven primarily by technical and financial factors. It is imperative, however, that the EIA team leader, 

as elucidated by Rathi (2016, 2017), alongside sectoral experts and relevant functional professionals, 

ensure that environmental considerations are thoroughly integrated, aligning with the TOR. In cases 

where the environmental and social impacts closely mirror those of the alternative proposed by the 

project proponent, there is the possibility of advancing the project proponent’s proposal for a more 

in-depth impact assessment. This ensures a comprehensive evaluation of the chosen alternative’s 

potential environmental and social ramifications, thereby contributing to a well-informed decision-

making process per regulatory guidelines. 

The responsibility for considering alternatives typically falls on various stakeholders involved 

in the project development process. Different individuals and groups contribute to identifying, 

evaluating, and selecting alternatives based on their roles and expertise.  

1. Project Proponent 

The entity or individual proposing the project plays a central role in considering alternatives. 

They are responsible for initiating the process, defining the project’s purpose, and often contributing 

to generating alternative approaches. 

2. Project Technical Team 

The technical team, consisting of experts in relevant fields, makes minor decisions related to 

the project’s technical aspects. They contribute to identifying and evaluating alternatives based on 

their technical expertise. 

3. Competent Authorities 

As indicated by the IAIA (2015), the competent authority holds significant decision-making 

power. This authority may be a regulatory body, a government agency, or an organization overseeing 

project approvals. They are involved in crucial decisions regarding project alternatives. 

4. EIA Team 

The EIA team, including sectoral experts, ensures that environmental considerations are 

integrated into the decision-making process. They contribute to the identification, prediction, and 

evaluation of the environmental impacts of each alternative, as highlighted by Jones (1999). 

5. Stakeholders 

Various stakeholders, including local communities, NGOs, and the general public, may also play 

a role in considering alternatives. Their input and participation can provide valuable perspectives and 

information, especially during the identification and analysis stages. The responsibility is distributed 

among these entities, and the collaborative effort ensures a comprehensive evaluation of alternatives 

from technical, environmental, social, and economic perspectives. It is important to note that the 

specific roles and responsibilities may vary based on the project type, regulatory framework, and local 

governance structures. 
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In his assessment in 1996, Sadler (1996) brought attention to the imperative need for 

substantial enhancements within the EIA framework, particularly in developing countries. He 

underscored the necessity for comprehensive policy, practice, and performance improvements, 

advocating for incorporating suitable provisions into the existing EIA framework and its practical 

implementation. These enhancements aim to facilitate a thorough and objective analysis of 

alternatives within the EIA process. In this context, the TOR for EIA must underscore the importance 

of considering a diverse array of reasonable alternatives, with a particular emphasis on projects that 

have the potential for controversy, large-scale endeavors, and those proposed close to ecologically 

sensitive areas. By prioritizing the evaluation of a broad spectrum of alternatives, especially in projects 

with potential environmental ramifications, the EIA framework can strive for a more robust, informed, 

and environmentally conscious decision-making process. 

Summary 

The conclusion regarding the steps for conducting an Environmental Impact Assessment (EIA) 

underscores the critical importance of considering alternatives in the decision-making process for 

proposed projects. A comprehensive EIA involves systematically exploring various alternatives, as the 

International Association for Impact Assessment (IAIA) highlights. The consideration of alternatives is 

not only a procedural requirement but a fundamental aspect that contributes to the robustness of the 

decision-making process, ensuring that a range of viable options is thoroughly examined. It involves 

defining the purpose and need of the proposed project, developing a diverse set of reasonable 

alternatives, screening these alternatives based on project objectives, shortlisting alternatives for 

detailed analysis, documenting the analysis in the EIA report, and ultimately recommending the 

preferred alternative. Incorporating alternatives allows for a more comprehensive understanding of 

potential environmental, social, and economic impacts, facilitating a more informed and sustainable 

decision-making process. 

Discussion Questions 

1. In the context of development projects, why is it crucial to evaluate various 

alternatives, such as project type, scale, location, technology, and implementation methodology, 

during the early stages of the project lifecycle? 

2. How can the collaborative involvement of stakeholders enhance the comprehensive 

evaluation of alternatives in the EIA process, considering technical, environmental, social, and 

economic perspectives? 

3. Can you provide examples of successful instances where the consideration of 

alternatives in the EIA process led to more sustainable and environmentally friendly project outcomes?  

Suggested Reading 

Steinemann, A. (2001). Improving alternatives for environmental impact assessment. Environmental 

Impact Assessment Review, 21(1), 3-21. 
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CHAPTER 7. METHODOLOGIES AND APPROACHES FOR EIA 

Environmental Impact Assessment (EIA) is a crucial process employed to evaluate the potential 

environmental consequences of a proposed project or development. EIA is a systematic process that 

identifies, predicts, evaluates, and mitigates the biophysical, social, and other relevant impacts of a 

proposed project on the environment. Its primary goal is to promote sustainable development by 

ensuring that potential adverse effects are thoroughly understood and adequately addressed before 

project implementation.  

An EIA consists of three steps: 

1. Impact identification 

2. Impact prediction or estimation 

3. Impact analysis, evaluation, or assessment for determining whether the impacts are 

significant. 

Sometimes it is recommended to have a fourth step, which is the impact management and 

mitigation. Presenting different strategies to minimize or mitigate the predicted impact could benefit 

the project and lead to its acceptance.  

7.1 Methodology Selection Criteria 

Once the main steps of the EIA have been identified, we need to establish the criteria to select 

the more appropriate methodology or combination of methodologies in order conduct the EIA study 

effectively.  

In order to carry out each of the steps in an EIA, different methodologies and techniques could 

be used.  Whilst practitioners typically have the discretion to choose assessment methods and 

techniques, there are instances where these may be specified in regulations or guidelines. In such 

cases, the methods and techniques for Environmental Impact Assessment can vary depending on the 

sector and the level of application. The diverse methodologies and techniques available enable 

practitioners to conduct thorough and holistic assessments, considering both quantitative and 

qualitative aspects. 

Qualitative vs. quantitative approaches. 

Qualitative approaches 

Qualitative models refer to analytical tools and methods that use descriptive, non-numerical 

approaches to assess and predict potential environmental impacts of proposed projects or activities. 

They typically rely on expert judgment, narrative analysis, and scenario-based approaches to 

understand the potential consequences on the environment. Some of the key characteristics of this 

type of methodologies are described below: 

• Descriptive Nature: Qualitative models provide descriptive insights into the potential 

impacts of a project without assigning numerical values. They focus on understanding the nature and 

characteristics of impacts. 

• Expert Judgment: These models often involve the expertise of professionals in relevant 

fields who use their knowledge and experience to evaluate and predict impacts. 

• Narrative Analysis: Qualitative models may use narrative descriptions, storytelling, or 

scenario-based analysis to explore the potential environmental changes resulting from project 

activities. 

• Subjective Assessment: The evaluation of impacts in qualitative models is subjective 

and relies on the judgment and interpretation of experts or stakeholders involved in the assessment. 
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• Stakeholder Involvement: Qualitative models may incorporate stakeholder 

perspectives through participatory methods, ensuring a more inclusive assessment that considers 

diverse viewpoints. 

Examples of qualitative methods are Ad hoc methods, checklists, matrices and interactions 

diagrams, networks, overlay mapping, amongst others and they will be described in the following 

sections.  

Quantitative approaches 

These are mathematical or computational tools used to analyze and predict the potential 

environmental impacts of proposed projects or activities. These models systematically process 

quantitative data to assess the magnitude, spatial distribution, and temporal dynamics of 

environmental changes resulting from the project. They provide a structured approach to 

understanding and quantifying the interactions between project activities and the environment. They 

vary in complexity, from simplified versions to highly intricate models like three-dimensional computer-

based representations, which may necessitate extensive data input. Typically, these models are 

employed for describing or predicting changes in the system's properties over a specified time period. 

The effectiveness of quantitative modeling is most pronounced when environmental factors are readily 

quantifiable, allowing for their straightforward assignment of mathematical values. These methods are 

typically used to predict and evaluate the impact of the project. Some key characteristics of these 

approaches are described below: 

• Mathematical Formulation: Quantitative models involve the use of mathematical 

equations, algorithms, or computational methods to represent the relationships between project-

related activities and environmental components. 

• Data Input: These models require input data, often in the form of environmental 

parameters, project characteristics, and baseline conditions. The accuracy and reliability of the models 

depend on the quality of the input data. 

• Output Analysis: The models generate quantitative output, allowing for the 

assessment of the potential environmental impacts in numerical terms. Outputs may include 

concentrations of pollutants, changes in biodiversity indices, or other measurable parameters. 

• Simulation Capability: Many quantitative models have simulation capabilities, enabling 

the projection of impacts over time and under different scenarios. This helps in understanding the 

dynamic nature of environmental changes and therefore are appropriate for impact predictions.  

• Statistical Methods: Some quantitative models incorporate statistical methods to 

analyze data variability, assess uncertainties, and determine the significance of observed or predicted 

impacts. 

Examples of quantitative approaches are mathematical modeling, statistical analysis, 

Geographic information systems (GIS) models, Life Cycle Assessment (LCA) models or economic 

valuation models, amongst others. Some of these models will be further developed in the following 

sections.  

Most of the time the EIA team will choose a combination of different approaches, both 

qualitative and quantitative, in order to identify, predict and assess the impact of the project. For 

repetitive projects the same methodologies could be used and for certain sectors and projects there 

already exist established protocols to perform the EIA analysis.  

7.2 Methods for Impact Identification 

Impact identification involves the integration of project characteristics and baseline 

environmental features to ensure the comprehensive recognition and consideration of all potential 

environmental impacts, whether adverse or favorable, within the Environmental Impact Assessment 
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(EIA) process. When deciding on the methodology, the EIA team needs to consider more specific 

objectives, depending on the project. Some of those objectives are described below: 

• Compliance with regulations. 

• Comprehensive coverage of all the different impacts, including social, economic and 

physical or environmental.  

• Identification of positive and negative impacts as well as long-term and short-term 

impacts. 

• Identification of direct and indirect impacts as well as cumulative impacts. 

• Comparison of different development proposals. 

Frequently used methods are described below. Some of those methods could also be used in 

different stages of the EIA: 

1. Checklists 

Checklists may range from a simple listing of environmental factors in a structured format to a 

more complex listing that incorporates impacts measurement and mathematical modeling. These, in 

general, are useful in impact identification and are capable of bringing them to the attention and 

awareness of the practitioners.  

The most common used types of checklists are: 

a) Simple checklists: list of environmental factors that should be addressed without 

guidelines provided on specific data needs, methods for measurement of parameters, or impact 

prediction and assessment. 

b) Descriptive checklists: list of environmental factors with guidelines on measurement 

of parameters and impact prediction and assessment. 

c) Scaling checklists: similar to descriptive checklists with the addition of information 

basis to subjective scaling or parameter values. The listed impacts are ranked in the order of severity 

or magnitude and a scaling technique is used for comparing the impacts of different alternatives. 

d) (Scaling) Weighting checklists: Weights are assigned for importance to environmental 

parameters and then, an index is computed to help in the comparison of different project alternatives. 

While scaling and weighting checklists provide more information and facilitate decision-

making, both methodologies entail a high degree of subjectivity and implicitly assume that numerical 

values assigned to impacts and its corresponding weights can be derived on the basis of expert 

knowledge and judgement alone, making the method practitioner’s dependent.  

For certain established or repetitive projects there exist predefined checklists containing a list 

of environmental factors and corresponding potential impacts. Practitioners may assess the project 

against these checklists to ensure a comprehensive evaluation. 

The benefits of checklists include: 

• Simplicity and User-Friendly: The checklist method is straightforward and easy to use, 

making it accessible for practitioners at various levels of expertise. It provides a structured framework 

for impact identification. 

• Systematic Approach: By systematically listing environmental factors and potential 

impacts, the checklist method helps ensure that no crucial aspect is overlooked during the assessment 

process. It provides a standardized method for impact identification. 

• Time and Cost Efficiency: The checklist method can be a time-efficient approach, 

particularly for straightforward projects. It allows for a rapid identification of potential impacts without 

requiring extensive data collection or complex analysis. 

• Consistency in Assessment: The use of predefined checklists promotes consistency in 

the assessment process. Different practitioners evaluating similar projects are likely to consider the 

same set of environmental factors and impacts. 

Nevertheless, checklists also have several limitations that include: 
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• Lack of Detail: The checklist method may oversimplify complex interactions between 

project activities and the environment. It may not provide the depth of analysis required for projects 

with intricate and multifaceted impacts. 

• Subjectivity: The assessment of impact significance based on checklists can be 

subjective. Determining the importance of an impact may vary among practitioners and stakeholders, 

leading to potential inconsistencies. 

• Limited Scope: Checklists may not cover all potential impacts or may not include 

emerging environmental concerns. This limitation could result in overlooking impacts that are not 

traditionally addressed in EIA processes. 

• Inability to Address Cumulative Effects: The checklist method may struggle to 

adequately address cumulative impacts that result from the combined effects of multiple projects or 

activities in an area over time. 

• Dependence on Expertise: Effective use of the checklist method requires expertise in 

understanding the relevance and significance of each item on the list. Inexperienced practitioners may 

struggle to make informed assessments. 

Although the checklist methodology offers simplicity and structure in the EIA process, it is 

essential to recognize its limitations, particularly in capturing the complexity and nuance of 

environmental impacts in more intricate projects. Therefore, combining the checklist method with 

other EIA methodologies can enhance the overall effectiveness of impact assessments. 

Example 1: In https://forestry.gov.scot/publications/1387-eia-scoping-checklist-2022  

2. Expert opinions 

This method involves soliciting input and insights from subject matter experts in various fields 

relevant to the proposed project, generally in a structured manner using questionnaires. These experts 

contribute with their knowledge and professional judgment to assess potential environmental impacts. 

The process typically involves workshops, interviews, or consultations to gather qualitative information 

and opinions from individuals with expertise in specific disciplines. 

Advantages of expert opinions include: 

• In-Depth Knowledge: Experts bring specialized knowledge and experience to the 

assessment process. Their insights can provide a nuanced understanding of potential impacts that may 

not be readily apparent through other methods. 

• Holistic Approach: Expert opinions allow for a holistic evaluation of complex 

environmental interactions. Experts can consider interdependencies between different components of 

the ecosystem and assess cumulative effects. 

• Adaptability and flexibility: This method is adaptable to diverse projects and 

environmental contexts. It can be particularly valuable for novel or innovative projects where historical 

data may be limited. 

• Qualitative Assessment: Expert opinions often provide qualitative insights that 

complement quantitative data. This qualitative information is valuable for understanding the context 

and significance of potential impacts. 

• Early Identification of Issues: Involving experts early in the process allows for the 

identification of potential issues and concerns before they escalate. This proactive approach can 

contribute to effective impact mitigation. 

Nonetheless, this method also has some limitations that include the following: 

• Subjectivity: Expert opinions are inherently subjective and may vary among different 

experts. The interpretation of impacts and the recommended mitigation measures can be influenced 

by individual perspectives. 

https://forestry.gov.scot/publications/1387-eia-scoping-checklist-2022
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• Limited Quantitative Data: Expert opinions may lack the precision and quantifiability 

of data obtained through more quantitative methods. This can make it challenging to prioritize and 

compare impacts objectively. 

• Potential Bias: Experts may have affiliations or interests that could introduce bias into 

their assessments. This potential bias needs to be carefully managed to maintain the integrity of the 

assessment process. 

• Limited Predictive Power: Expert opinions may not always accurately predict future 

environmental outcomes. The dynamic nature of ecosystems and the potential for unforeseen 

developments make predictions challenging. 

Despite these disadvantages, the method of expert opinions remains a valuable and integral 

component of EIA, especially when used in conjunction with other quantitative methods. Careful 

selection of experts, transparent communication, and the integration of expert insights with other 

assessment tools contribute to a more robust and comprehensive environmental impact assessment. 

3. Matrices and interactions diagrams  

The method of matrices and interaction diagrams is a systematic approach to visually represent 

and analyze the relationships between project elements or activities and potential environmental 

impacts. Matrices and interaction diagrams provide a structured framework for assessing the direct 

and indirect interactions within a complex system. 

Matrices usually take the form of a grid diagram or a two-dimensional table for cross-

referencing a list of actions with environmental impact parameters. In the EIA context, activities 

associated with each lifecycle phase or strategic action of the project can be listed along one axis, with 

environmental components or impacts listed on the other axis. The Inputs into a matrix can either be 

qualitative or quantitative. In terms of the inputs, there are two types of matrices: 

1. Simple interaction matrices: only indicates the occurrence of an impact without any 

reference about its magnitude or significance (see Example 2) 

2. Importance-rated matrices: includes the quantitative estimates of magnitude and/or 

significance combined with a weighting process to obtain an overall impact score (see Example 3) 

Interaction diagrams visually depict the relationships and connections between different 

elements of a system. These diagrams use arrows, lines, or other symbols to represent the flow of 

materials, energy, or information within the system, helping to visualize the cause-and-effect 

relationships. Interaction diagrams are effective tools for illustrating the complexity of environmental 

interactions, providing a clear representation of how changes in one aspect of the system may affect 

others. 

Table 7.1 Example 2: Part of a simple matrix (Source: Glasson and Therivel (2008, p.115)) 
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Table 7.2 Example 3: Weighted matrix (own elaboration) 

Environmental 
component 

(a) 

Alternative sites 

Site A Site B Site C 

(c) (a*c) (c) (a*c) (c) (a*c) 

Air quality 28 5 140 4 112 3 84 

Water quality 9 5 45 7 63 9 81 

Noise 42 6 252 2 84 5 210 

Ecosystem 21 3 63 5 105 3 63 

Total 100  500  364  438 

(a) = relative weighting of environmental component (total 100) 
(b) = impact of project at particular site on environmental component (0-10) 

 
The advantages of Matrices and Interaction diagrams include: 

• Visual Representation: Matrices and interaction diagrams offer a visual representation 
of complex systems, making it easier for stakeholders to understand the relationships between project 
components and environmental impacts. 

• Holistic Assessment: These tools allow for a holistic assessment of the entire system, 
considering not only direct impacts but also indirect effects resulting from interconnected processes. 

• Identification of Hotspots: Matrices help identify hotspots where the intensity of 
interactions is high, enabling practitioners to prioritize their focus on specific aspects of the project that 
may have significant environmental consequences. 

• Cumulative Effects Analysis: The method is well-suited for evaluating cumulative 
effects by providing a systematic way to analyze the combined impacts of multiple project components 
or activities. 

However, there are also some limitations that need to be considered in order to correctly 
understand the results of this method: 

• Assumption Sensitivity: The accuracy of matrices depends on the quality of the data 
and the assumptions made about the interactions. Inaccurate data or assumptions can lead to 
unreliable assessments. 

• Expertise Requirement: Interpreting matrices and interaction diagrams requires 
expertise in both the specific project domain and the techniques used. Stakeholders without the 
necessary expertise may find it challenging to participate fully in the assessment process. 

• Potential Oversimplification: Depending on the level of detail included in the matrices, 
there is a risk of oversimplifying complex interactions, potentially overlooking certain nuances and 
complexities within the system. 

Several types of matrices have been used in EIA practice, such as Leopold matrix, Peterson 
matrix or Component Interaction Matrix. The pioneering approach by Leopold et al. (1971) was 
designed for the assessment of impacts associated with most types of construction projects, listing 100 
different project actions along one axis and 88 environmental characteristics and conditions along the 
other and involving both qualitative and quantitative information. The component interaction matrix 
was developed to structure secondary impacts (see Example 4).  
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Table 7.3 Example 4: Leopold matrix  

 
(Source: https://eco-intelligent.com/2016/12/10/matrices-in-environmental-impact-

assessment/comment-page-1/) 

4. Networks 

These are used to identify the structure, key elements and interactions in a given system using 

tree structures, decision flowcharts and loop analysis. This method helps visualize the flow of materials, 

energy, or information through the system, allowing for a comprehensive understanding of cause-and-

effect relationships. The network diagram in example 5 presents the potential impact pathways as 

casual chains and becomes very useful for displaying first, secondary, tertiary and higher order impacts. 

The benefits and limitations of this methods are similar to the ones described for matrices and 

interaction diagrams.  

 

 
Figure 7.1 Example 5: Conceptual model of impact network (Source: Anjaneyuly and 

Manickam, 2007, p.60) 

 

5. Overlay mapping 

https://eco-intelligent.com/2016/12/10/matrices-in-environmental-impact-assessment/comment-page-1/
https://eco-intelligent.com/2016/12/10/matrices-in-environmental-impact-assessment/comment-page-1/
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The overlay mapping technique, originally developed for urban planning studies, relies on a 

series of maps representing various environmental characteristics or themes (such as biophysical, 

social, and aesthetic factors). These maps, created at the same scale, collectively depict a 

comprehensive characterization of the project site's environment. The identification of impacts 

involves observing the affected environmental features. Each parameter under consideration is 

represented on a transparent overlay sheet. By combining these sheets, prepared in distinct colors and 

overlaid on the base map, a composite sheet emerges. This composite sheet, displaying spatial aspects 

and multiple components, serves as a visual representation from which specific or overall impacts can 

be discerned. GIS (Geographic Information System) technology is often employed to implement overlay 

mapping effectively (see Example 6). 

Benefits: 

• Spatial Visualization: Overlay mapping provides a clear and visually intuitive 

representation of the spatial relationships between different environmental factors, aiding in the 

identification of potential impacts. 

• Cumulative Effects Assessment: The method is particularly effective for assessing 

cumulative effects, as it allows for the visualization of how multiple environmental factors interact 

within specific geographic areas. 

• Zoning and Prioritization: Overlay mapping enables the creation of zones based on the 

degree of overlap or sensitivity, helping practitioners prioritize areas for further study or targeted 

mitigation measures. 

• Integration of Spatial Data: By integrating various layers of spatial data, overlay 

mapping facilitates the integration of diverse environmental information into a single, comprehensive 

map. 

• Scenario Analysis: The method supports scenario analysis by allowing practitioners to 

overlay different combinations of factors, exploring various project configurations and their potential 

environmental impacts. 

Limitations: 

• Data Availability: The accuracy and reliability of overlay mapping depend on the 

availability and quality of spatial data. Incomplete or outdated data can compromise the effectiveness 

of the analysis. 

• Complexity of Interactions: Overlay mapping may oversimplify complex environmental 

interactions by focusing on spatial proximity. It may not fully capture the intricacies of dynamic 

ecological processes. 

• Difficulty in Quantification: While overlay mapping is effective for qualitative spatial 

analysis, quantifying the magnitude of environmental impacts in specific areas can be challenging. 

• Inability to Address Temporal Changes: Overlay mapping primarily provides a snapshot 

of spatial relationships. It may not adequately address temporal changes and how environmental 

factors evolve over time. 
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Figure 7.2 Example 6: Diagram illustrating the map overlay process used to evaluate potential 

agricultural pollution by watershed in Pennsylvania 
(Source: https://www.e-education.psu.edu/natureofgeoinfo/c9_p6.html ) 

 

7.3 Methods for impact prediction  

 Impact prediction is the systematic process of foreseeing and evaluating the potential 

environmental consequences—both adverse and beneficial—arising from proposed projects or 

activities. It involves anticipating the nature, magnitude, spatial extent, and temporal dynamics of 

impacts on various environmental components, such as air, water, soil, biodiversity, and human well-

being. Impact prediction is a fundamental step within the EIA framework, providing valuable insights 

for decision-makers, stakeholders, and project proponents to make informed choices and implement 

effective mitigation measures. 

Frequently used methods are described below. Some of those methods could also be used in 

different stages of the EIA: 

1. Analogs 

Analogs are used to draw comparisons between the proposed project and existing, similar 

projects or situations. By examining the environmental performance of analogous projects, 

practitioners can better understand potential impacts and outcomes associated with the proposed 

development. One of the main difficulties of this method is to identify a comparable case or situation. 

It is necessary to use environmental monitoring data to ensure a sound analogy of the probable impacts 

of the proposed project.  

Benefits of the use of analogs include: 

• Information Accessibility: Analogous projects may have already undergone EIA 

processes, providing readily available data and insights. This can streamline the assessment process 

and reduce the need for extensive new research. 

• Risk Mitigation: Learning from the experiences of similar projects allows for the 

identification of potential environmental risks and the development of effective mitigation measures. 

Lessons learned from analogs can contribute to more informed decision-making. 

https://www.e-education.psu.edu/natureofgeoinfo/c9_p6.html
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• Time and Cost Efficiency: The method of analogs can save time and resources 

compared to conducting a comprehensive assessment from scratch. This is particularly beneficial when 

there are time constraints or budget limitations. 

• Baseline Data Reference: Analog projects can serve as a reference for establishing 

baseline environmental conditions, especially when assessing long-term impacts. This is valuable for 

understanding changes over time. 

Nonetheless, this methodology also has several limitations that include: 

• Site-Specific Variability: Projects, even if similar in nature, may operate in different 

geographic, climatic, or ecological conditions. The method of analogs may not capture the site-specific 

variables that influence environmental impacts. 

• Temporal Differences: Changes in technology, regulations, and societal expectations 

over time can make analogs less relevant. The historical context of analogous projects may not align 

with current standards and practices. 

• Incomplete Comparisons: Analogous projects may not cover all aspects of the 

proposed development. This can result in incomplete comparisons, leaving certain potential impacts 

unexplored. 

• Unique Project Characteristics: Every project has unique characteristics that may not 

be adequately addressed through analogs. The method may overlook distinctive aspects that 

contribute to specific environmental impacts. 

Even though the method of analogs offers valuable insights and efficiencies in certain contexts, 

it is essential to recognize its limitations and carefully consider the specific characteristics and 

conditions of the proposed project. 

2. Mass balances 

The method of mass balances involves quantifying the inputs, outputs, and transfers of 

materials within a system to assess the potential environmental impacts of a project. This approach 

aims to maintain a balance between the amounts of various substances to understand how they flow 

through the system and identify potential areas of concern (see Example 7). This method is mostly used 

in the context of air and water emissions as well as solid and hazardous wastes and it is particularly 

useful for manufacturing sector projects where well-known manufacturing technology is employed. 

Advantages of Mass balances methodology include: 

• Quantitative Analysis: Mass balances provide a quantitative understanding of the 

movement of materials within a system. This allows for precise measurements and assessments of the 

potential environmental impacts. 

• Identifying Sources and Sinks: Mass balances help identify the sources of pollutants or 

materials and their ultimate destinations (sinks) within a system. This information is crucial for 

pinpointing potential environmental hotspots. 

• Holistic Assessment: Mass balances allow for a holistic assessment of material flows, 

enabling practitioners to consider not only direct emissions but also indirect impacts resulting from 

material transfers and transformations. 

• Comparison of Alternatives: This method facilitates the comparison of alternative 

project designs or processes by quantifying the environmental impacts associated with different 

material flows. It helps in selecting more sustainable and environmentally friendly options. 

However, the mass balances method also has some important limitations that are enumerated 

below: 

• Data Intensiveness: The accuracy of mass balances relies heavily on the availability of 

precise and comprehensive data on material flows. Obtaining such data can be resource-intensive, 

particularly for complex systems. 
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• Assumption Sensitivity: Mass balance calculations often involve certain assumptions, 

and the results can be sensitive to these assumptions. If the underlying assumptions are incorrect or 

not well-founded, it may lead to inaccurate assessments. 

• Limited Treatment of Ecosystem Dynamics: Mass balances may not fully capture the 

dynamic nature of ecosystems, especially regarding how different species and components interact. 

The method may oversimplify ecological complexities. 

Despite these challenges, the method of mass balances is a powerful tool for evaluating and 

quantifying the environmental impacts associated with material flows in a project. It is particularly 

effective when combined with other assessment methods to provide a more comprehensive 

understanding of the potential environmental consequences. 

 

 
Figure 7.3 Example 7: Generic mass balance model (Source: Glasson and Therivel, 2019) 

 

3. Mechanistic or mathematical models 

Mechanistic and mathematical methods in Environmental Impact Assessment (EIA) are 

quantitative approaches employed to predict and model the potential environmental impacts of 

proposed projects. These methods utilize mathematical equations and mechanistic principles to 

simulate the interactions between project activities and the environment. They aim to provide a 

detailed understanding of cause-and-effect relationships and predict the quantitative aspects of 

environmental changes resulting from the proposed development. 

Mechanistic methods focus on understanding the underlying physical, chemical, or biological 

processes that govern environmental systems. These methods often involve detailed models that 

simulate how project-related activities will interact with and affect specific environmental components. 

These methods are typically applied to predict air quality, changes in water flow, quality, and sediment 

transport. 

Mathematical methods involve the use of mathematical models to represent the relationships 

between project activities and environmental variables. These models may be empirical, statistical, or 

based on mathematical equations that describe observed patterns or simulate environmental 

responses. These include mathematical simulation models and Geographic Information System (GIS) 

models that use spatial data and mathematical relationships to predict spatial impacts. 

4. Statistical models 

The use of statistical models involves the application of statistical techniques to assess and 

predict the potential impacts of proposed projects on the environment. This method employs 
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quantitative data and statistical models to analyze relationships between project activities and 

environmental variables, helping to anticipate and quantify the magnitude of impacts. 

The method relies on numerical data collected from baseline studies, environmental 

monitoring, or relevant sources to conduct statistical analyses. Statistical techniques such as correlation 

and regression analysis are employed to identify relationships and dependencies between project 

variables and potential environmental impacts. Additionally, statistical methods assist in quantifying 

probabilities and assessing risks associated with different impact scenarios, contributing to a more 

objective and data-driven impact prediction. 

These methos include correlation analysis, regression analysis, multivariate analysis, 

probability and risk assessment. This methodology is typically used to predict and assess air and water 

quality, noise impact and ecosystem health. 

The statistical analysis method in EIA offers a powerful toolset for predicting and understanding 

the potential environmental impacts of proposed projects. Its quantitative nature, when 

complemented by other qualitative and quantitative methods, enhances the robustness of impact 

predictions, aiding in informed decision-making and effective mitigation strategies. 

7.4 Methods for Impact Assessment and Evaluation 

Impact assessment and evaluation refers to the systematic examination and assessment of the 

effects of proposed projects on the environment. It involves a thorough analysis of both adverse and 

beneficial impacts, considering various environmental components, social factors, and economic 

aspects. The goal is to determine the significance and severity of impacts, guiding decision-makers in 

making informed choices. Impact assessment aims to provide a holistic view of the implications of 

proposed activities on the surrounding environment and communities. 

 Frequently used methods are described below. Some of those methods could also be used in 

different stages of the EIA: 

1. Ad hoc methods:  

Ad hoc methods typically entail assembling a multidisciplinary team of experts tasked with 

identifying potential impacts within their respective domains of expertise. They compile a list of 

composite environmental parameters, such as air quality, drainage, flora and fauna, and displacement 

of people, expected to be influenced by the proposed activities. Factors like the duration (long-term or 

short-term) or the reversibility/irreversibility of impacts guide the categorization. In these methods, 

experts employ an intuitive approach grounded in their experience to conduct a comprehensive 

qualitative environmental assessment. Ad hoc methods include opinion polls, expert opinions, Delphi 

methods, etc.  

This approach is characterized by its flexibility, with experts drawing on their collective 

knowledge and experience to qualitatively assess the likely environmental consequences of the project. 

Additional benefits of Ad hoc methods are: 

• Quick Assessment: This method can provide a relatively quick initial assessment, 

especially when time constraints are a factor. 

• Utilizes Expertise: The approach leverages the expertise of a multidisciplinary team, 

ensuring that a broad range of environmental aspects is considered. 

• Cost-Effective: Ad hoc assessments can be cost-effective compared to more complex 

modeling approaches, making them suitable for projects with limited resources. 

However, this methodology also has some limitations that include: 

• Subjectivity: The qualitative nature of the ad hoc method introduces subjectivity into 

the assessment process, and different experts may have varying interpretations of potential impacts. 
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• Limited Quantitative Analysis: The method tends to lack quantitative rigor, making it 

less suitable for projects that require precise quantification of environmental impacts. 

• Potential Oversight: Depending on the expertise of the team, there is a risk of 

overlooking certain impacts, especially those that may not be immediately apparent. 

2. Cost – benefit analysis:  

Cost-benefit analysis (CBA), in a narrow sense, is an attempt to monetize all effects for direct 

comparison in monetary terms. While providing a clear answer and basis for the comparison of 

alternatives, the monetization of many environmental problems is sometimes extremely difficult and 

thus can affect the usefulness of the method considerably. Numerous approaches to help monetize 

environmental criteria have been developed. Some of the more frequently used include the cost of 

repair, i.e., the estimated cost to restore an environmental system to its original state, or the willingness 

to pay, based on direct or indirect (e.g., travel cost) approaches to assess the value. Attempts to 

overcome some of the weaknesses of CBA have led to numerous extensions and modifications, such 

as the Planning Balance Sheet (PBS) or the Goals Achievement Matrix (GAM).  

The Planning Balance Sheet stresses the importance of recording all impacts, whether 

monetizable or not, and analyzing the distribution of impacts among different community groups. Thus, 

it adds the analysis as to whom cost and benefits accrue to the basic concept of CBA.  

The Goals Achievement Matrix defines and organizes impacts according to a set of explicit goals 

that the public action is attempting to meet and identifies consequences to different interest groups. 

It is also designed to accommodate non-monetizable impacts, and uses a set of non-monetary value 

weights for computing a summary evaluation; it is thus similar to CBA. 

3. Life Cycle Assessment (LCA) 

Life Cycle Assessment (LCA) is a systematic and comprehensive methodology used to evaluate 

the environmental impacts of a product, process, or service throughout its entire life cycle. The life 

cycle includes raw material extraction, production, use, and end-of-life disposal. LCA assesses the 

environmental burdens associated with each stage and helps identify opportunities for improvement 

to minimize negative impacts. 

LCA has several benefits as it considers the entire life cycle, providing a holistic view of 

environmental impacts from resource extraction to disposal. Additionally, this methodology follows a 

systematic and standardized approach, ensuring consistency and comparability of results. LCA results 

can be integrated into decision-making processes, providing stakeholders with information to make 

informed choices. However, it should be considered that the accuracy of LCA results depends on the 

availability and reliability of data, which may pose challenges in some cases. Defining appropriate 

system boundaries is crucial and may be challenging, especially when assessing complex systems with 

interconnected processes. 

Life Cycle Assessment is a powerful methodology for impact evaluation and assessment in EIA. 

Its systematic approach, holistic perspective, and ability to quantify environmental impacts make it a 

valuable tool for decision-makers and stakeholders striving for sustainable development. Integrating 

LCA with traditional EIA methods enhances the rigor and depth of impact assessments, promoting 

environmentally responsible decision-making. 

Summary 

The Environmental Impact Assessment consists of three steps: 

1. Impact identification 

2. Impact prediction or estimation 

3. Impact analysis, evaluation, or assessment for determining whether the impacts are 

significant. 
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For each step, we need to select the more appropriate methodology or combination of 

methodologies in order conduct the EIA study effectively. The diverse methodologies and techniques 

available enable practitioners to conduct thorough and holistic assessments, considering both 

quantitative and qualitative aspects. 

Within the methods for impact identification, we find: checklists, experts opinions, matrices 

and interactions diagrams, networks and overlay mapping.  

For impact prediction or estimation, the most used methodologies are: analogs, mass balances, 

mechanistic or mathematical models and statistical models. 

Finally, for impact analysis, evaluation, or assessment, some of the methodologies are: ad-hoc 

methods, cost-benefit analysis and Life Cycle Assessment (LCA). 

Discussion Questions 

1.  What are the steps of EIA? Why is EIA important? 

2. What is the difference between qualitative and quantitative approaches? Which ones are 

more important for EIA? 

3. Why is impact identification an important step for the EIA? Describe different methodologies. 

4. Why is impact prediction an important step for the EIA? Describe different methodologies. 

5. Why is impact evaluation and assessment an important step for the EIA? Describe different 

methodologies.  
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CHAPTER 8: DEVELOPING ENVIRONMENT IMPACT 
ASSESSMENT (EIA) REPORT  

The quality of EIA reports plays a crucial role in making the EIA system effective (Kamijo and 

Huang, 2016) and in making good decisions. This chapter primarily aims at the capacity building of EIA 

personnel in organizations to enable them to prepare good-quality EIA reports, which is essential to 

strengthening the EIA system. Students should be capable of preparing comprehensive and technically 

sound EIA reports that adhere to industry standards, regulatory requirements, and best practices. 

Students also should enhance their critical thinking skills to analyze complex environmental data, 

potential impacts, risks, and uncertainties associated with a proposed project. These learning 

outcomes aim to ensure that students not only gain theoretical knowledge but also develop practical 

skills that are essential for preparing high-quality EIA reports. The emphasis is on fostering a holistic 

understanding of the EIA process, ethical considerations, and the broader context of sustainability. 

8.1 Steps in Drafting the EIA Report 

The Environmental Impact Assessment (EIA) team leader has responsibility for gathering 

reports from specialized agencies and functional professionals regarding additional/special studies and 

assigned environmental components, accordingly. These reports are compiled by the team leader, who 

also produces a draft EIA report. The preliminary EIA report must be entirely comprehensive and 

adhere to the criteria that characterize a high-quality EIA report. EIA team leaders could utilise the 

information in this chapter to assist them in composing a high-quality, exhaustive, and all-

encompassing EIA report that meets the EIA's objectives.  

Establishing a proficient Environmental Impact Assessment (EIA) team is crucial for the 

effectiveness of the assessment process. Below are essential factors and optimal methods for 

assembling a proficient EIA team, with relevant references provided when appropriate: 

a. Assemble a team with diverse expertise, including environmental scientists, 

ecologists, engineers, social scientists, and legal professionals, to address the multifaceted aspects of 

an EIA. 

b. Select team members with expertise and experience in conducting EIAs and a deep 

understanding of the regulatory environment to ensure a comprehensive and effective assessment. 

c. Choose team members with strong communication skills to facilitate collaboration and 

effective engagement with stakeholders. 

d. Include individuals with project management skills to assist in planning, scheduling, 

and resource allocation throughout the EIA process. 

e. Ensure a clear understanding of roles and responsibilities within the team, defining 

specific tasks for each member to enhance accountability. 

f. Foster a collaborative team culture where members feel comfortable sharing ideas, 

information, and feedback to enhance problem-solving and decision-making. 

The head of the Environmental Impact Assessment (EIA) team gathers reports from every 

specialized expert regarding their specific environmental segment and from particular agencies on 

special studies. They then combine these reports to create a preliminary EIA document. It's crucial that 

this initial report is thorough and adheres to high-quality EIA standards.  

This section offers guidance for EIA team leaders to produce a detailed and high-standard EIA 

report that fulfills the goals of the EIA. 
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According to Rathi (2021), the steps involved in drafting an EIA Report briefly described as 

follows: 

i. All the functional professionals submit their respective draft reports related to the 

assigned specific environmental component(s) to the EIA team leader, containing the following 

information: 

a) baseline environmental settings of the study area 

b) environmental impacts assessed for each lifecycle phase of the project 

c) significant impacts determined 

d) specific mitigation measures proposed for each of the significant impacts 

e) the environmental monitoring program 

f) inputs for the environmental management program (EMPg) 

ii. The EIA team leader obtains reports on additional/special studies, assigned as per the 

TOR to specialized institutions or agencies 

iii. The EIA team leader compiles, collates, and integrates the above reports received on 

different components or sub-components of the environment in the form of a draft report. The draft 

EIA report is prepared in such a manner that it reflects a holistic, seamless, and comprehensive 

approach toward EIAs, and incorporates the salient features of each of the additional/special studies 

in the relevant chapter(s). While drafting the report, the EIA team leader ensures that each chapter of 

the draft EIA report has the following characteristics: 

a) uniformity 

b) consistency 

c) completeness 

d) smooth flow of language, and 

e) logical sequencing and continuity 

iv. The structure of the draft EIA report meets the requirements of the agency for which 

it is being prepared 

v. Compliance with each of the TOR is prepared in a tabular form, providing references 

to the corresponding sections of the draft EIA report 

vi. The functional professionals are asked to review the compiled draft EIA report and 

compliance with the TOR, focusing on their respective contributions to ascertain that their viewpoints 

are clearly and truly reflected 

vii. After considering the feedback received from the functional professionals, the EIA 

team leader finalizes the draft EIA report 

viii. The EIA team leader prepares an executive summary of the draft EIA report, which is 

generally placed before the first chapter of the report. The executive summary is strictly based on the 

detailed contents of the draft EIA report, and it gives a brief summary that truly reflects the following 

aspects which are considered at length in the draft EIA report: 

a. settings of the project site 

b. the project brief, highlighting specific project-related activities which have the 

potential to cause major/significant environmental impacts 

c. baseline environmental settings 

d. significant impacts determined 

e. suggested mitigation measures 

f. environmental management programs for environmental monitoring, residual impact, 

environmental compliance, environmental enhancement, and compensation-related aspects 

ix. All the functional professionals submit their respective draft reports related to the 

assigned specific environmental component(s) to the EIA team leader, containing the following 

information: 

a) baseline environmental settings of the study area 
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b) environmental impacts assessed for each lifecycle phase of the project 

c) significant impacts determined 

d) specific mitigation measures proposed for each of the significant impacts 

e) the environmental monitoring program 

f) inputs for the environmental management program (EMPg) 

x. The EIA team leader obtains reports on additional/special studies, assigned as per the 

TOR to specialized institutions or agencies 

xi. The EIA team leader compiles, collates, and integrates the above reports received on 

different components or sub-components of the environment in the form of a draft report. The draft 

EIA report is prepared in such a manner that it reflects a holistic, seamless, and comprehensive 

approach toward EIAs, and incorporates the salient features of each of the additional/special studies 

in the relevant chapter(s). While drafting the report, the EIA team leader ensures that each chapter of 

the draft EIA report has the following characteristics: 

a) uniformity 

b) consistency 

c) completeness 

d) smooth flow of language, and 

e) logical sequencing and continuity 

xii. The structure of the draft EIA report meets the requirements of the agency for which 

it is being prepared 

xiii. Compliance with each of the TOR is prepared in a tabular form, providing references 

to the corresponding sections of the draft EIA report 

xiv. The functional professionals are asked to review the compiled draft EIA report and 

compliance with the TOR, focusing on their respective contributions to ascertain that their viewpoints 

are clearly and truly reflected 

xv. After considering the feedback received from the functional professionals, the EIA 

team leader finalizes the draft EIA report 

xvi. The EIA team leader prepares an executive summary of the draft EIA report, which is 

generally placed before the first chapter of the report. The executive summary is strictly based on the 

detailed contents of the draft EIA report, and it gives a brief summary that truly reflects the following 

aspects which are considered at length in the draft EIA report: 

g. settings of the project site 

h. the project brief, highlighting specific project-related activities which have the potential 

to cause major/significant environmental impacts 

i. baseline environmental settings 

j. significant impacts determined 

k. suggested mitigation measures 

l. environmental management programs for environmental monitoring, residual impact, 

environmental compliance, environmental enhancement, and compensation-related aspects 

The initial Environmental Impact Assessment (EIA) report is submitted to the project 

proponent for the purpose of soliciting input and comments, particularly for the introduction, project 

description, evaluation of alternative options, and environmental management programme sections.   

The purpose of transmitting the preliminary report to the project proponent is to 

a) Ensure that the draft of Environmental Impact Assessment (EIA) report accurately includes 

all the factual information about the project.  

b) Obtain a formal commitment from the project proponent that sufficient funds will be 

allocated and the environmental management programme will be implemented. 

c) Confirm ownership of the draught Environmental Impact Assessment (EIA) report by the 

project proponent, even though it is generated by the EIA consultancy organisation.  
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When reviewing the comments provided by the project proponent, it is crucial for the EIA team 

leader to remain unaffected by any pressure to minimise the importance of severe environmental 

impacts and highlighted environmental issues.   The EIA team leader, as a true professional, remains 

impartial and unaffected by the project proponent or any other stakeholder's interests.   The project 

proponent, who is the client, is responsible for assigning the EIA study and the development of the EIA 

report in the specified format. The purpose of this is to obtain environmental approval for the 

proposed project. The project proponent also agrees to pay a professional fee.   The primary recipient 

of the EIA report is the authoritative body that has required the creation of such a study and has the 

authority to assess the EIA report and make a decision on environmental approval based on its findings. 

The EIA team leader organises the translation of the executive summary of the drafted final 

EIA report into the local language in order to facilitate the local community's comprehension of the 

proposed project and its consequences.   The project proponent may request the EIA team leader to 

deliver the draught final EIA report to the public hearing committee and the public, and address any 

questions or concerns by providing relevant information and explanations. The project proponent, 

who owns the finished Environmental Impact Assessment (EIA) report, presents it to the relevant 

authority together with the necessary number of copies in order to obtain environmental approval for 

the intended project. 

 

 
 

Figure 8.1 Steps in EIA Report 
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8.2 Contents of a Good-Quality EIA Report 

   During an Environmental Impact Assessment (EIA) study, it is important to recognise that the 

EIA report is created by the EIA consulting company exclusively for decision-makers who may have no 

involvement in any aspect of the EIA study.  Furthermore, a variety of resources such as financial 

resources, time, and human resources are utilised to conduct extensive research and do various tasks 

in several locations such as the office, library, field, and laboratory for the purpose of conducting an 

Environmental Impact Assessment (EIA) study and generating the EIA report.  However, the personnel 

responsible for evaluating or assessing the Environmental Impact Assessment (EIA) report may lack 

familiarity with the project's specifics and/or the site, and may have limited time to thoroughly analyse 

the EIA report in order to form a judgement on the proposed project.   

   It is expected for the EIA consulting company to provide a high-quality EIA report that is 

comprehensive, self-explanatory, concise, and precise.   The EIA team leader must exercise discretion 

in determining the content that should be included in the main body of the EIA report and what should 

be placed in the annexes.   Additionally, it is crucial to clearly articulate the relevant and important 

environmental concerns, as well as the feasible actions suggested to tackle these concerns, in the 

primary text in a way that immediately captures the reviewing authority's attention. 

Guidelines for good-quality EIA reports are suggested by Al-Mebayedh (2015), and the 

qualities of a good EIA are listed in EC, 2001. Once an EIA regulation is notified, the effectiveness of 

the EIA system essentially depends upon the efficacy of: 

a. EIA consulting organizations preparing EIA reports on behalf of project proponents 

b. competent authorities reviewing and taking a decision on granting environmental 

approval 

c. project proponents implementing and operationalizing environmental management 

programs in each lifecycle phase of the project 

d. agencies engaged in EIA follow-up 

A good-quality EIA report needs to encompass a wide range of salient contents and features, 

considered essential for enhancing the quality of an EIA report (Rathi 2016). These are highlighted in 

conformity with the basic principles and operating principles (IAIA 1999) as follows: 

1. The top cover page of the EIA report reveals the: 

i. type of report: whether it is a “draft EIA report” or a “final EIA report” 

ii. dates of commencement of the EIA study and completion of the EIA report 

iii. unique identification number of the EIA report, assigned in conformance with the EIA 

consulting organization’s quality management system to control the documents and records 

iv. title of the proposed project along with its capacity or size and location 

v. names of the project proponent and the EIA consulting organization 

2. The names of the EIA team leader, functional professionals, and mentors or advisers 

engaged in the EIA study along with their contribution to the specific aspect(s) of particular 

environmental component(s) and signatures, duly certified by the EIA team leader and endorsed by 

the chief executive officer of the EIA consulting organization 

3. A certificate from the EIA team leader to show that the EIA study has been conducted 

and the EIA report has been prepared following the robust quality management system adopted by 

the EIA consulting organization for the EIA process, and relevant methodologies are adopted to ensure 

the relevance, authenticity, and consistency of the data used and predictions, and the completeness 

of the EIA report 

4. A commitment letter from the project proponent on the implementation, 

operationalization, and maintenance of the proposed environmental management program including 
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environmental monitoring simultaneously with the project, and making provision for the funds 

required 

5. Standard terminologies are used throughout 

6. A smooth flow of language in the entire report, without grammatical and spelling 

mistakes, maintaining consistency in the tenses used, and written in an unbiased and professional 

manner 

7. Proper referencing to avoid any repetitions within the EIA report 

8. Consistency is maintained in the data used at different places in the EIA report 

9. The contents page of the final EIA report clearly brings out the editing done in the final 

draft EIA report 

10. Due diligence is carried out on the data and information provided by the project 

proponent 

11. The structure of the EIA report meets the requirements specified by the authority or 

agency for which the EIA report is prepared 

12. The brief and crisp EIA report, while being complete and comprehensive, has 

supportive details appended or compiled in a separate volume 

13. Each chapter has an appropriate extent and depth of coverage, with a full 

understanding that the “environmental impact assessment and mitigation measures” chapter is at the 

heart of an EIA report, and the “environmental management program” chapter is an operative manual 

for environmental management, and the other chapters contain relevant and adequate supportive 

information required for the preparation of these two chapters 

14. The presentation of data, information, observations, findings, etc. is made in each 

chapter in such a manner that there are more graphical, pictorial, and tabular representations (in this 

order), and maps and flow charts to avoid long texts as far as possible 

15. The executive summary is placed before the first chapter in the EIA report. Since an 

executive summary is also expected to serve as a stand-alone document and is to be distributed to 

stakeholders, it does not include any references to the contents of the EIA report (Rathi 2018). Further, 

it is prepared in simple, non-technical language without using any jargon in such a manner that it is 

easily understood even by those who do not possess any expertise in EIA studies. It is translated into 

the local language for the majority of stakeholders. The executive summary describes the complex 

contents of the EIA report concisely, simply, and accurately (Sadler and McCabe 2002) for a wider 

section of stakeholders, with the help of tables, graphs, maps, and diagrams, highlighting the key 

findings of the EIA study and brief information on the following: 

i. essential features of the project, and critical and unique environmental features of the 

site and the study area 

ii. alternatives considered (Rathi 2017) 

iii. terms of reference 

iv. key environmental issues and how these issues are proposed to be resolved (Lohani 

et al. 1997), and how compliance with the applicable regulations is proposed to be achieved 

v. controversial issues and outcome of the public consultation (Rathi 2016) 

vi. the environmental impact statement in a clear and condensed form containing: 

a) the existing scenario of different components of the environment in the study area 

b) the significant environmental impacts assessed, corresponding mitigation measures 

suggested, and management of residual impacts 

c) the gist of the findings of additional/special studies 

d) the environmental management program consisting of an environmental 

management mechanism, environmental impact management, environmental monitoring, and 

environmental compliance management in different lifecycle phases of the project, environmental and 

social enhancement, and periodic audit of the EMPg and management review 



97 
 

vii. any other critical matters that may have a bearing on the decision to grant 

environmental approval 

viii. the overall conclusion of the EIA study: impact on the environment, residual impacts 

even after implementing the proposed mitigation measures, loss of natural resources, long-term 

enhancement of natural resources, etc. 

16. The introduction chapter covers the following details: 

i. why the EIA study was undertaken 

ii. background information on the project proponents and the project 

iii. the need for the proposed project, and its importance for the region as well as the 

country 

iv. broad coverage of the EIA report 

v. a country map highlighting the region, map of the region highlighting the sub-region, 

map of the sub-region highlighting the project location, and key plan of the project location 

v. a comprehensive synoptic view with an adequate description of the site including the 

historical background, and geological, biophysical, and social features, considering that these aspects 

set the basis of the EIA study, and 

a) salient general and unique features of the study area captured while conducting a 

reconnaissance survey and the environmental baseline study, along with photographs taken from a 

GPS-enabled camera 

b) existing activities in the study area, and land use/land cover details supported with 

updated maps like survey maps (having dates of revisions), Google Earth Pro, or the latest satellite 

imageries with dates, taken in different time-frames to include at least pre- and post-monsoon seasons 

vi. definition and delineation of the study area on an authentic and updated base map 

showing the core zone and buffer zone with latitudes and longitudes, and the areas 

vii. existing status of the available infrastructure—physical as well social—supported with 

photographs taken from GPS- enabled cameras 

viii. point-wise compliance with the TOR in a tabular form giving references to the 

concerned sections, paragraphs, or pages of the final EIA report where it is addressed for compliance. 

Such a table may be placed before the introduction for easy access by the competent authority 

ix. names of the professionals and the organizations engaged in conducting additional 

studies as prescribed in the TOR and any other specific work contributing to the EIA study 

x. the period of conducting the EIA study, with a clear mention of the commencement 

and completion of environmental baseline data collection and generation for each environmental 

component 

xi. methodologies used for the identification of the environmental issues, impact 

prediction, the establishment of the significance of the impacts, and mitigation measures proposed to 

ensure compliance with the applicable regulations (duly mentioned) 

xii. selection and comparison of feasible project alternatives, and method of arriving at 

the final decision 

xiii. the environmental management program 

17. The project description chapter covers the following details: 

i. The capacity or size of the project 

ii. the technology proposed to be used, mentioning whether commercially proven 

iii. major project-related and allied activities having potential changes in each lifecycle 

phase of the proposed project, represented in the form of flow diagrams or flow charts 

iv. the construction schedule of the project 

v. the requirement for construction materials, water, power, and manpower 

vi. the requirement for water, energy, other utilities for different project-related 

activities and manpower, and their sources in the project operation lifecycle phase 
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vii. the material balance for the manufacturing process and other processes, whether 

continuous or batch, showing all the inputs, intermediates and products, and wastes generated at 

every stage, and proposed inventories and sourcing/evacuation of these substances 

viii. the material handling, storage, and transportation involved in each lifecycle phase 

ix. quantities and characteristics of wastewater and waste (hazardous, e-waste, and 

other wastes) to be generated, treatment methodologies and mode of disposal 

x. pollutants load (tonnage) of each of the pollutants to be emitted and discharged from 

the project in each lifecycle phase as air emissions, wastewater, and solid and semi-solid wastes, on a 

daily or annual basis 

xi. a review of the environmental impacts of similar projects; etc. 

18. The description of the existing environment chapter covers the following details: 

i. historical meteorological data collected from authentic sources like the government’s 

meteorological department, relevant for the project site, trend analysis, and interpretation of the data 

obtained, and the data generated 

ii. existing activities, major resources, and sources of pollution in the study area 

iii. the period during which the primary data generation was carried out for each of the 

environmental components 

iv. methodologies adopted for the collection of data on the physical-chemical 

components and environmental trend analysis of the data obtained 

v. methodologies (with references) adopted for monitoring the physical-chemical 

parameters specified in the TOR and project-specific parameters whose environmental impacts will be 

assessed 

vi. justification for the selection of the monitoring locations for each parameter 

vii. minimum detection limit specified wherever concentration of any parameter is 

reported as below detection limit (BDL) 

viii. procedures followed for the verification and validation of the data collected and 

generated 

ix. methodologies (with references) adopted for the collection of information on 

ecological, socio-economic, cultural, and visual components, relevant for the study area and which will 

be used for impact assessment, proposing an environmental management program, and trend analysis 

of the data obtained 

x. methodologies adopted for field investigations for ecological and socio-economic 

information 

xi. mapping of the baseline monitoring locations for each of the environmental 

components on the base maps 

xii. representation of the secondary data in tabular and/or graphical form, mentioning the 

sources of information 

xiii. representation of the monitored baseline values of each of the parameters along with 

the corresponding permissible values as per the respective applicable regulations (duly mentioned) in 

tabular or graphical form 

xiv. representation of the relevant ecological and social data in tabular and/or graphical 

form, duly validated for the study area, not for the district, state, or a larger region, mentioning the 

sources of information 

xv. interpretation of the secondary data collected from different sources and collated, and 

primary data generated by monitoring or field investigations; etc. 

19. The consideration of alternatives chapter covers the following: 

i. methodologies used for generating reasonable alternatives for project design, site, 

technology, implementation, operation, and/or no project alternatives 

ii. methodologies used for a comparative assessment of alternatives 
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iii. justification for the selected alternative 

20. The impact assessment and mitigation measures chapter covers the following details: 

i. methodologies adopted for impact identification, giving references rather than 

describing theories in detail 

ii. methodologies adopted for impact prediction or estimation and assessment or 

evaluation, giving references rather than describing theories in detail 

iii. description of resources that are susceptible to change or have the potential to be 

affected 

iv. estimation of the loss of flora and dependent fauna, other fauna, and their habitats in 

the core zone due to the clearing, leveling, excavation, storage, transport-related activities, 

construction-related activities, etc. 

v. estimation of: 

a)  quantities of natural materials required for construction, viz. stones, 

aggregates, clays and sand, and identification of their sources 

b) impacts of extraction, storage, and transportation of these materials from the 

identified sources to the project site 

c) impacts of transportation of project-related materials including bricks, cement, steel, 

and equipment to the project site in the construction phase 

vi. a water balance diagram showing all the inlet and outlet streams to/from all the users 

and equipment, evaporation losses, and leakages 

vii. ensuring the guard pond as integral to the wastewater treatment facility 

viii. use of treated wastewater for plantations and lawns, and other applications, based 

upon its quantity and characteristics, and disposal mechanism in monsoons 

ix. identification of different types of solid waste generated from townships and 

construction projects including domestic waste (dry and wet), hazardous waste including used engine 

oils and lubricating oils, e-waste, and construction debris and surplus construction materials, 

estimation of the quantities, and identification of suitable storage places within project premises, and 

disposal sites 

x. consideration of the proximate as well as ultimate analysis of fossil fuels proposed to 

be used for estimating the fuel inventory, emissions, and ash generation 

xi. prediction of changes in land use/land cover in the core zone, and impact assessment 

xii. prediction of land use/land cover in the buffer zone considering the development of 

the physical infrastructure, and induced as well as associated growth in the region, and impact 

assessment 

xiii. prediction of changes in the landscape 

xiv. estimation of impacts due to changes in the drainage pattern 

xv. prediction or estimation of impacts arising from the transportation, handling, and 

storage of feedstock, products, utilities, and wastes in the operation phase 

xvi. identification of fugitive sources of emission including handling, transportation or 

conveyance, storage, leakages, and impact assessment from fugitive emissions 

xvii. consideration of handling, storage, and type of fuels, whether agro-waste, fossil fuels 

(coal, liquid or gaseous), or any others for risk assessment 

xviii. impact assessment on the physical-chemical components of the environment 

including air, water, and land at the locations where the environmental baseline monitoring was 

carried out 

xix. impact assessment on ecology and biodiversity including flora, fauna and avifauna, 

social and abiotic components of the environment from the project-related activities, and the changes 

predicted in the physical-chemical parameters at the locations where field investigations were carried 

out 
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xx. impact assessment of the demolition, decommissioning, or dismantling-related 

activities and transportation in the post- project phase 

xxi. determination of significant impacts along with methodologies used for assigning 

significance to the assessed impacts on each of the environmental components 

xxii. mapping of the predicted concentration levels of air pollutants on the respective base 

maps of adequate size, say A3 size to clearly depict the details like baseline concentration values of the 

corresponding parameters and the receptors 

xxiii. mapping of the assessed impacts in vulnerable zones on the base maps and 

assessment of the impact on the receptors 

xxiv. impacts brought out in the additional/special studies, and specific mitigation measures 

suggested 

xxv. social and cultural impact assessment, consisting of an evaluation of all the impacts on 

human beings and the forms in which people and communities interact with their biophysical, cultural, 

and socio-economic surroundings 

xxvi. specific mitigation measures suggested, not generic, corresponding to each of the 

significant impacts established while ensuring that the words like adequate, necessary, proper, or 

suitable mitigation measures are not used in the hierarchy of impact avoidance, minimization, control, 

and compensation 

xxvii. estimation of employment potential, direct as well as indirect, taking into 

consideration skills mapping of the local population, i.e. available local skills, level of proficiency, and 

skills required for different project-related activities 

xxviii. a social needs assessment of the local population 

xxix. justification(s) of concluding that there will be “no impacts” or the impacts will be 

“insignificant” 

xxx. integration of the environmental impacts on different components of the 

environment, considering strong linkages between different impacts, e.g. impact of water quality and 

water resources on soil, landscape, ecology, and local people, the impact of the loss of biodiversity 

resources on the sustainable livelihood of the local population. 

21. The environmental monitoring program chapter, either as a separate chapter or part 

of the environmental management program chapter, covers the following: 

i. details on monitoring for environmental compliance with the applicable regulations 

during project implementation, operation, and post-operation, viz. 

a) selection of locations for monitoring and measuring the pre-specified physical-

chemical, biological, and social parameters, preferably the same where baseline monitoring or field 

investigations were carried out 

b) frequency of monitoring of each of the parameters 

c) methodologies for sampling, sample preservation and transportation, and analysis 

ii. the administrative structure of the monitoring cell entrusted with the responsibility 

for implementing and operationalizing the environmental monitoring program in each lifecycle phase 

of the project, and estimation of the requirement of funds for capital as well as recurring expenditure 

iii. the mechanism of data representation, reporting, etc. 

iv. the mechanism regarding how environmental monitoring will be integrated with the 

quality control and central laboratory for manufacturing and energy projects for operational controls 

v. details on monitoring for performance evaluation, preferably represented in the form 

of indicators; etc. 

22. The environmental management program chapter covers the following information: 

i. the administrative structure of the cell having the responsibility for implementing, 

operationalizing, and maintaining the environmental management program (EMPg) including the 

programs for environmental impacts management, residual impact management, reduction of 
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environmental impact prediction uncertainty (Nicolaisen and Fischer 2016), environmental 

monitoring, environmental compliance management, and environmental and social enhancement 

with the time frame and estimated funds required for capital and recurring expenditure for each of 

these programs 

ii. integration of the actions arising from additional/special studies including seismic, 

hydrogeological, risk assessment, and/or marine environmental assessment 

iii. the R&R program for the project-affected persons 

iv. specific environmental management programs like 

a) topsoil management 

b) soil erosion and soil degradation management 

c) transportation and traffic management 

d) construction waste management 

e) management of large-volume non-hazardous industrial wastes, ash, etc. 

f) occupational health and safety management 

g) oil spills management 

h) green belt development with a map showing the width along the inner periphery of 

the project boundary, proposed species, plantation spacing, plantation schedule, and funds 

requirement for capital as well as recurring expenditure, etc. 

v. social upliftment programs including an action program on the social needs 

assessment report like enhancing employment opportunities through skill improvement and 

development through vocational training and entrepreneurship development programs, and 

contributions to achieving the UN’s sustainable development goals for the local population 

vi. resource conservation measures including cleaner production, utilization of waste in 

some other facilities, water harvesting, etc. 

vii. measures for the reduction of carbon footprint, the creation of artificial habitats, 

greening, and landscaping, etc. 

viii. the mechanism for measuring, analyzing, and assessing the environmental 

performance of the project organization against a set of criteria in terms of comparison with a similar 

organization, i.e. benchmarking 

ix. the mechanism of a periodic audit of EMPg, management review, and revision from 

time to time 

x. periodic training programs for the upgrading of knowledge of the personnel at 

different levels 

xi. the mechanism of engagement with the public and external authorities; etc. 

Summary 

The Environmental Impact Assessment (EIA) team leader is responsible for gathering reports 

from specialized agencies and functional professionals regarding additional studies and assigned 

environmental components. These reports are compiled by the team leader, who also produces a draft 

EIA report. The preliminary EIA report must be comprehensive and adhere to the criteria that 

characterize a high-quality EIA report. The quality of EIA reports plays a crucial role in making the EIA 

system effective and making good decisions. This chapter primarily aims at capacity building of EIA 

personnel in organizations to enable them to prepare good-quality EIA reports, which is essential to 

strengthening the EIA system. 

The steps involved in drafting an EIA report include submitting draft reports from functional 

professionals related to the assigned specific environmental component(s), obtaining reports on 

additional/special studies, compiling, collating, and integrating these reports into a draft report. The 
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draft report should reflect a holistic, seamless, and comprehensive approach toward EIAs, 

incorporating the salient features of each additional/special study in the relevant chapters. The 

structure of the draft EIA report must meet the requirements of the agency for which it is being 

prepared, and compliance with each of the TORs is prepared in a tabular form. The team leader then 

finalizes the draft EIA report after considering the feedback received from the functional professionals. 

The Environmental Impact Assessment (EIA) team leader prepares an executive summary of 

the draft EIA report, which reflects the project site settings, project brief, baseline environmental 

settings, significant impacts determined, suggested mitigation measures, and environmental 

management programs. The executive summary serves as a stand-alone document. The initial EIA 

report is submitted to the project proponent for input and comments, ensuring accurate factual 

information, obtaining a formal commitment from the proponent, and confirming ownership of the 

report. 

The project proponent is responsible for assigning the EIA study and developing the report to 

obtain environmental approval for the proposed project. The EIA team leader must remain impartial 

and unaffected by any pressure to minimize the importance of severe environmental impacts. The 

primary recipient of the EIA report is the authoritative body that requires the creation of such a study 

and has the authority to assess the report and make a decision on environmental approval based on 

its findings. 

A good-quality EIA report is comprehensive, self-explanatory, concise, and precise. The EIA 

team leader must exercise discretion in determining the content and clearly articulate relevant 

environmental concerns and feasible actions. Guidelines for good-quality EIA reports are suggested by 

Al-Mebayedh (2015) and listed in EC, 2001. The effectiveness of the EIA system depends on the efficacy 

of EIA consulting organizations, competent authorities, project proponents, and agencies engaged in 

EIA follow-up. 

Discussion Questions 

1. Discuss the preparation needed in developing a good quality of EIA Report. 

2. Discuss the steps involved in developing a good quality of EIA Report. 

3. Discuss the structure and content of good quality EIA Report in general. 
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CHAPTER 9: REVIEWING ENVIRONMENT IMPACT 

ASSESMENT (EIA) REPORT 

The third phase of the four-stage EIA procedure consists of reviewing Environmental Impact 

Assessment (EIA) reports submitted by project proponents and the competent authority that makes 

the determination to grant environmental approval (Petts 1999). Environmental Impact Assessment 

(EIA) review is the evaluation and examination of an EIA report to assure its accuracy, completeness, 

and conformity with regulatory criteria. This approach is crucial for making informed decisions and 

addressing the environmental, social, and economic consequences of proposed initiatives. EIA review 

is a crucial element of the EIA process, serving as a tool for ensuring quality control and assurance in 

the Environmental Impact Assessment (EIA) process, giving confidence to the competent authority, 

improving the credibility of EIA process and also building public trust in the Environmental Impact 

Assessment (EIA) process.  

The basic objective of the EIA review is to determine whether the EIA report is complete,  has 

contents that are correct and comprehensive and can be beneficial as a basis of taking a well-informed 

decision making (Rathi, 2021) 

Several organisations have developed non-compulsory evaluation standards to address the 

lack of national government oversight (Glasson J, and Therivel R. 2019). These standards aim to 

guarantee that Environmental Impact Statements (EISs) comprehensively examine and accurately 

report all pertinent information. Such a review also helps the reader to become familiar with the 

proposed project, estimate the significance of its consequences, and determine whether mitigation of 

its repercussions is needed. Additionally, it enhances the reviewer's familiarity with the EIA process 

indirectly. The review procedure can be used by any of the stakeholders in the process (Glasson J, and 

Therivel R. 2019). 

Learning outcomes for Environmental Impact Assessment (EIA) reviews are intended to ensure 

the individuals involved in the review process have the essential information, skills, and understanding 

of the principles involved. The objective is to provide individuals involved in EIA review procedures 

with the essential abilities to effectively contribute to informed decision-making and sustainable 

development. The results include technical knowledge, communication skills, ethical considerations, 

and a commitment to further professional development. 

9.1 The Criteria for a Good Review of EIA Report 

According to Sadler (1996),  and  UNEP (2002) The key objectives of the EIA review are to: 

i. determine that information provided is complete, comprehensive and meets the 

objectives of the EIA study 

ii. determine the reliability of the analysis, i.e. whether the information is consistent with 

scientific knowledge and standard methods 

iii. assess the adequacy and quality of the EIA report 

iv. determine the relevance and sufficiency of information for decision-making, i.e. 

whether significant environmental impacts are distinctly highlighted and specific mitigation measures 

are clearly described 

v. assess that adequate opportunity was provided to stakeholders, and their concerns 

and comments are recognized and properly addressed in the EIA report 

vi. identify information gaps and deficiencies in the EIA report 

According to UNEP (2002), the comprehensiveness of the EIA report is determined on the basis 

of: 
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a. the accomplishment of scoping 

b. the reliability and accuracy of impact predictions in each phase of the project 

c. the criteria used to establish impact significance 

d. the identification and analysis of alternatives 

e. the efficacy of proposed mitigation measures 

f. the effectiveness of the proposed environmental management program for each 

lifecycle phase of the project 

g. forms of public and other stakeholder involvement 

While the primary responsibility for conducting the EIA review lies with the competent 

authority, the scope of the review may extend beyond that. The EIA review needs to be carried out by 

various groups such as: 

a. Project proponent: The project proponent, in their capacity as the proprietor of the EIA 

report, is obligated to review the preliminary EIA report prior to its submission to the agency for public 

hearing. The review primarily examines critical elements, including the accuracy of the information 

provided regarding project-related activities, the thorough analysis of impacts, and the technical 

feasibility and implementability of the proposed environmental management programme and 

mitigation measures. Either internal review or peer review by engaging professionals with 

demonstrated technical expertise and proficiency in compiling EIA reports for comparable projects 

could be utilised. 

b. Stakeholders: The public, as well as interested and affected parties, are afforded the 

opportunity to review the executive summary of the EIA report, request further information and 

clarifications, and provide feedback during the public hearing for projects subject to a mandatory 

public hearing. Additional stakeholders have the option to submit their feedback in writing. The 

comments provided by stakeholders are to be incorporated into the ultimate EIA report and assessed 

for accuracy by the appropriate governing body. Stakeholder evaluation of the EIA is essential for 

ensuring accountability and transparency in the EIA process (UNEP, 2002). 

c. Peer: peer review as an evaluation carried out by qualified individuals or organisations that 

are not affiliated with the researchers who conducted the study. The collective technical expertise of 

peers is comparable to that of the researchers who conducted the study. The purpose of peer review 

is to obtain substantiation from an impartial expert regarding the credibility and quality of the 

methodologies employed in the EIA study and the resulting findings. Peer review encompasses a 

comprehensive evaluation of the supporting documentation and assumptions, calculations, 

extrapolations, interpretation of alternatives, methodology, acceptance criteria, and conclusions that 

form the foundation of the evaluation. Commissioned peer review may be initiated by the EIA 

consulting firm, the project proponent, or a qualified authority. 

d. Competent authority: The competent authority evaluates the EIA report to determine 

whether it provides a sufficient and reliable foundation for decision-making in accordance with the 

primary objectives.  

e. Project funding agency: The evaluation of the EIA is conducted by the project funding 

agency, which may be a multilateral funding agency, bank, World Bank, or the Asian Development 

Bank. Its purpose is to verify that the safeguarding policies and procedures of the agency are adhered 

to, and that the information provided is sufficient, accurate, and comprehensive to account for 

potential environmental hazards. 

9.2 Reviewing EIA Report 

According to Rathi (2021), the primary aim of examining the EIA report is to ascertain: 

a. its completeness, 
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b. the accuracy and thoroughness of its content, and  

c. its suitability to serve as a foundation for a knowledgeable decision regarding the 

environmental clearance of the proposed project. 

The primary goals of the EIA review, as outlined by Sadler (1996) and UNEP (2002), include: 

i. Ensuring the supplied information is all-encompassing, thorough, and aligns with the EIA 

study's aims. 

ii. Verifying the analysis's trustworthiness, meaning the data aligns with accepted scientific 

understanding and typical methodologies. 

iii. Evaluating the robustness and caliber of the EIA document. 

iv. Checking the pertinence and adequacy of data for decision-making, ensuring significant 

environmental consequences are prominently emphasized and mitigation strategies are explicitly 

detailed. 

v. Confirming stakeholders had ample opportunities for input, and their feedback and concerns 

are acknowledged and aptly integrated in the EIA document. 

vi. Pinpointing any missing data or shortcomings in the EIA report. 

EIA reviews  process may be divided into two stage: 

i. A preliminary review to make sure that the EIA report conforms to the legal framework 

and meets the procedural requirements of the applicable regulation, including 

a) meeting the prescribed structure and contents 

b) meeting the guidelines and criteria 

c) addressing all the TOR 

d) the inclusion of a brief non-technical executive summary 

ii. A technical review to ensure that the EIA is scientifically and technically adequate and 

sound (DEAT 2004), i.e. it 

a) has been competently performed, i.e. the appropriate methodology and criteria are 

used for collecting and generating relevant data, and impact identification and impact predictions, and 

key issues are covered 

b) satisfies recognized quality requirements, i.e. principles of good practice are followed, 

impact assessment is based on good science, and realistic assumptions, accurate impact analysis, 

findings, and conclusions are adequately supported by the assessment and documents 

c) is properly presented and documented 

According to Sadler (1996), and UNEP ( 2002), the simple criteria used for conducting an EIA 

review are include: 

a. conformity with legal requirements for EIAs, environmental standards, and guidelines 

b. appropriateness of coverage of key issues 

c. appropriateness of methodologies employed 

d. reliability and adequacy in environmental impact analysis 

e. adequacy of the measures suggested for impact management 

f. adequacy of the action program for impact management and environmental performance 

evaluation 

g. actionability in terms of providing the basis for decision-making 

An EIA review, which is fundamentally a thorough technical examination, is conducted by a 

committee of professionals or an individual with the level of expertise of EIA practitioners (Lohani et 

al. 1997). These are some points in conducting the EIA review: 

i. determine that all the TOR are suitably addressed in the EIA report 

ii. ensure that the necessary information is provided adequately and proportionately for 

each chapter as well as for each major component of the environment 

iii. ensure that information is provided in a comprehensive, accessible, and readable form 

iv. confirm that basic as well as operating principles (IAIA 1999) and best practices are 
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effectively employed for the EIA process and impact assessment 

v. assess that the report contains relevant and accurate information and provides a sound 

basis for decision-making 

vi. ensure that the views and concerns of affected and interested parties are considered 

vii. make a judgment on whether the EIA is adequate for well- informed decision-making 

In the UK, the ES review package has been prepared primarily to assist in assessing the quality 

of environmental statements submitted in response to UK planning regulations which require 

environmental assessments to be undertaken in accordance with Directive 85/337/EEC, as amended 

by Directive 97/11/EC from March 1999 (DoE, 1989; SI 1999, No. 293 [The Town and Country Planning 

(Environmental Impact Assessment) (England and Wales) Regulations 1999]). It is primarily designed 

for use by staff members from local planning authorities and other competent authorities, developers 

and consultancies, statutory consultees and non-governmental organisations, and environmental 

assessment researchers (Lee, N., Colley, R.,  Bonde and Simpson , 1999).  

To facilitate their use, the criteria are arranged in a hierarchical (or pyramidal) structure (see 

Figure 9.1). The reviewer commences the review at the lowest level, i.e. the base of the pyramid, which 

contains simple criteria relating to specific tasks and procedures. Then, drawing upon these 

assessments, he/she progressively moves upwards from one level to another in the pyramid applying 

more complex criteria to broader tasks and procedures in the process until the overall assessment of 

the ES has been completed (Lee, N., Colley, R.,  Bonde and Simpson , 1999). 

          

 
Figure 9.1. The Assesment Pyramid of Environment Statement 

Source : Lee, N., Colley, R.,  Bonde and Simpson , 1999 
 
To minimize variability and make the review process effective, a two-tier checklist-based EIA 

review may be adopted as illustrated in the figure 9.2. In the first stage, the EIA review may consist of 

examining the EIA report for conformity in terms of its contents specified in the applicable, the salient 

contents of a good-quality EIA report and the TOR. The second stage may consist of assessing the 

quality of the information provided, the findings reported, and the conclusions drawn. According to 

Rathi (2021), a suitable rating scale may be used for the evaluation, say 0 to 5 and will examine 

according to the following checklist : 

Checklist 1. 

Examining conformity to basic requirements  

1. Chapters and the contents of each chapter of the EIA report meeting requirements 

prescribed in the applicable regulation  

2. Supporting details appended or compiled in a separate volume  

3. Use of standard terminologies  

4. Certificate from the EIA consulting organization that  

i. the EIA study is conducted and the EIA report is prepared following the robust quality 

management system adopted by the EIA consulting organization for the EIA process, and the TOR are 

addressed  



108 
 

ii. relevant methodologies are adopted to ensure relevance, authenticity, and consistency of 

the data used and predictions done  

iii. the EIA report is complete, meeting regulatory requirements  

5. Commitment letter from the project proponent on the implementation, 

operationalization, and maintenance of the proposed environmental management program including 

environmental monitoring simultaneously with the project, and making provision for the required 

funds  

6. Presentation of data, information, observations, findings, etc. made in graphical, pictorial, 

and tabular representations (in this order), and maps and flow charts, avoiding long texts as far as 

possible  

7. Point-wise compliance with the TOR in a tabular form giving references to the concerned 

sections, paragraphs, or pages of the EIA report where each is addressed for compliance  

Checklist 2 

Evaluation of the comprehensiveness of the information for each phase of the project 

lifecycle  

Greenfield projects  

1. General  

i. consistency in the language and data used  

ii. brief and crisp EIA report, while being comprehensive and  

supportive details appended or compiled in a separate volume  

iii. proportionate extent and depth of coverage in each chapter  

iv. the comprehensiveness of stand-alone non-technical executive  

summary  

v. due diligence carried out on the data and information provided  

by the project proponent  

2. Introduction  

i. purpose of the EIA study, background information on the project proponents and the 

project, need and importance of the proposed project for the region as well as the country 

ii. overall synoptic view of the site, consisting of historical background, geological, 

biophysical and social features  

iii. definition and delineation of the study area on an authentic and updated base map, with 

latitudes and longitudes  

iv. status of the available infrastructure—physical as well as social with photographs 

period of conducting the EIA study  

3. Project description  

i. the technology proposed to be used, whether commercially proven 

ii. major project-related and allied activities, separately in each lifecycle phase of the project, 

represented in flow diagrams or flow charts  

iii. construction schedule of the project 

iv. resource requirement including construction materials, water, energy, other utilities and 

manpower, and their sourcing  

v. material balance for the processes, whether continuous or batch, showing all the inputs, 

intermediates and products, and wastes generated at every stage, and proposed inventories and 

sourcing/evacuation of these substances 

vi. material handling, storage, and transportation practices  

vii. quantities and characteristics of wastewater and wastes: hazardous, e-waste and other 

wastes, treatment systems and modes of disposal  

viii. pollutants load (tonnage) of each of the pollutants emitted and discharged as air 

emissions, wastewater, and solid and semi-solid wastes, etc. 
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ix. review of environmental impacts of similar projects; etc.  

4. Description of the existing environment  

i. existing activities, major resources, and sources of pollution in the study area 

ii. period of generation of primary data for each environmental component  

iii. justification on the selection of the monitoring or field investigational locations for 

different parameters 

iv. methodologies adopted for the collection and generation of relevant data including 

project-specific parameters, trend analysis, and interpretation of the data relevant for the project site 

for the physical-chemical, biological, socio-economic, cultural, and visual environmental components  

v. the methodology used for the verification and validation of the data collected as well as 

generated 

vi. representation of the monitored baseline values of each of the parameters for the 

physical-chemical parameters along with the corresponding permissible values as per the respective 

applicable regulations, and mapping on the base maps  

vii. representation of the relevant ecological and social data, duly validated for the study area, 

and mapping on the base maps  

viii. description of resources which are susceptible to change or have the potential to be 

affected  

5. Consideration of alternatives  

i. methodologies used for generating reasonable alternatives for project design, site, 

technology, implementation, operation, and/or no project alternatives 

ii. methodologies used for comparative assessment of alternatives  

iii. justification for the selected alternative  

6. Impact assessment and mitigation measures  

i. methodologies adopted for impact identification, prediction or estimation, and 

assessment or evaluation 

ii. estimation of the loss of flora and dependent fauna, other fauna, and their habitats  

iii. estimation of impacts of extraction, storage, and transportation of resources from the 

identified sources to the project site  

iv. interpretation of the water balance diagram showing all the inlet and outlet streams 

to/from all the users and equipment  

v. use of treated wastewater and its disposal mechanism in monsoons 

vi. identification of different types of solid waste from different sources, estimation of the 

quantities, identification of suitable storage places within project premises, treatment, and disposal 

mechanism  

vii. prediction of changes in land use/land cover in the core and buffer zones considering the 

development of physical infrastructure, and induced and associated growth 

viii. prediction of changes in the landscape  

ix. estimation of impacts due to changes in the drainage pattern  

x. prediction/estimation of impacts arising from the transportation, handling, and storage of 

feedstock, products, utilities, and wastes  

xi. identification of fugitive sources of emission including handling, transportation or 

conveyance, storage, leakages, and impact assessment  

xii. impact assessment on the physical-chemical components of the environment including 

air, water, and land at the locations where the environmental baseline monitoring was carried out 

xiii. impact assessment on ecology and biodiversity including flora, fauna and avifauna, social 

and abiotic components of the environment from project-related activities, and the changes predicted 

in the physical-chemical parameters at the locations where field investigations were carried out  

xiv. methodologies used for establishing significant impacts on each environmental 
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component 

xv. mapping of the predicted concentration levels of air pollutants on the respective base 

maps of adequate size along with baseline concentration values of the corresponding parameters and 

the receptors  

xvi. prediction of vulnerable zones and mapping, baseline and predicted information and 

receptors on the base maps 

xvii. social and cultural impact assessment, consisting of an evaluation of all the impacts on 

human beings and the forms in which people and communities interact with their biophysical, cultural, 

and socio-economic surroundings  

xviii. specific mitigation measures suggested, corresponding to each significant impact in the 

hierarchy of impact avoidance, minimization, control, and compensation 

xix. estimation of employment potential, direct as well as indirect, taking into consideration 

skills mapping of the local population, i.e. available local skills, level of proficiency, and skills required 

for different project-related activities  

xx. social needs assessment 

xxi. integration of environmental impacts on different components of the environment, 

considering strong linkages between different impacts 

xxii. justification(s) for concluding that there will be “no impacts” or the impacts will be 

“insignificant”  

7. Environmental monitoring program, either as a separate chapter or part of the 

“environmental management program” chapter  

i. details on monitoring for environmental compliance with the applicable regulations, 

consisting of  

a)  locations, preferably the same where baseline monitoring was carried out, the physical- 

chemical, biological and social parameters, and frequency  

b)  methodologies for sampling, sample preservation and transportation, and analysis  

ii. the administrative structure of the monitoring cell responsible for implementing and 

operationalizing the environmental monitoring program, and estimation of the requirement of funds 

for capital and recurring expenditure  

iii. mechanism of data representation and reporting  

iv. details on monitoring for performance evaluation and  

representation as indices; etc.  

8. Environmental management program  

i. the administrative structure of the cell responsible for implementing, operationalizing and 

maintaining the environmental management program (EMPg), consisting of programs for 

environmental impacts management, residual impact management, reduction of environmental 

impact prediction uncertainty, environmental monitoring, environmental compliance management, 

and environmental and social enhancement along with the project and estimated funds required for 

capital and recurring expenditure for each of these programs  

ii. integration of the actions arising from additional/special studies including risk assessment and 

marine environmental assessment  

iii. R&R program for the project-affected persons  

iv. specific environmental management programs like  

1.   topsoil management  

2.  soil erosion and soil degradation management  

3.   transportation and traffic management  

4.   construction waste management  

5.   management of large-volume non-hazardous industrial wastes, ash, etc.  

6.   occupational health and safety management  
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Figure 9.2. Step-by-step EIA review 

7.  oil spills management  

8.   green belt development, showing the width along the inner periphery of the project 

boundary  

v. social upliftment programs including action programs on social needs assessment reports like 

enhancing employment opportunities through skill development and improvement through vocational 

training and entrepreneurship development programs, and contributions to achieving the UN’s 
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sustainable development goals for the local population  

vi. resource conservation measures including cleaner production, utilization of waste in some 

other facilities, water harvesting, etc.  

vii. measures for the reduction of the carbon footprint, the creation of artificial habitats, greening, 

and landscaping, etc. 

viii.  mechanism for measuring, analyzing, and assessing environmental performance against a set 

of criteria like benchmarking  

ix. mechanism for a periodic audit of the EMPg, management review, and its revision 

x.  periodic training programs for the personnel at different levels  

xi. mechanism of engagement with the public and external authorities; etc.  

Summary 

The Environmental Impact Assessment (EIA) review is a crucial part of the four-stage EIA 

procedure, serving as a tool for ensuring quality control and assurance in the process. The objective of 

the EIA review is to determine whether the report is complete, correct, and comprehensive, and can 

be beneficial for well-informed decision-making. Key objectives of the EIA review include determining 

the information provided is complete, comprehensive, and meets the objectives of the study, assessing 

the reliability of the analysis, assessing the adequacy and quality of the report, determining the 

relevance and sufficiency of information for decision-making, assessing adequate opportunity for 

stakeholders, identifying information gaps and deficiencies, and evaluating the effectiveness of the 

proposed environmental management program. 

The scope of the EIA review may extend beyond the primary responsibility of the competent 

authority, with various groups such as project proponents, stakeholders, peer reviewers, competent 

authorities, and project funding agencies involved. The review process can be divided into two stages: 

a preliminary review to ensure the EIA report conforms to the legal framework and meets procedural 

requirements, a technical review to ensure the EIA is scientifically and technically adequate and sound, 

and a judgment on whether the EIA is adequate for well-informed decision-making. 

Key criteria used for conducting an EIA review include conformity with legal requirements, 

appropriateness of coverage of key issues, appropriateness of methodologies employed, reliability and 

adequacy in environmental impact analysis, adequacy of measures suggested for impact management, 

adequacy of the action program for impact management and environmental performance evaluation, 

and actionability in terms of providing the basis for decision-making. An EIA review is conducted by a 

committee of professionals or an individual with the level of expertise of EIA practitioners, ensuring 

that all the TORs are suitably addressed, necessary information is provided adequately and 

proportionately, information is provided in a comprehensive, accessible, and readable form, basic 

principles and best practices are effectively employed, the report contains relevant and accurate 

information, considers the views and concerns of affected and interested parties, and makes a 

judgment on the EIA's sufficiency for well-informed decision-making. 

Discussion Questions 

1. Discuss what are the key objectives of the EIA review  

2. Discuss the EIA reviews process, and some critical point that need to address in this process 

3. Discuss what components that need to fulfilled to make sure the review process is 

comprehensive and impacful. 
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CHAPTER 10: CASE STUDIES IN A SPECIFIC SECTOR: 

MINING 

The CopperRange Mining Company is a mining company belonging to the Canadian 

multinational group First Minerals, which is publicly traded and has direct investments in mining 

companies across multiple countries worldwide. 

The main operation of CopperRange Mining Company involves the exploitation, since 2009, of 

an open-pit copper mine covering approximately 950 hectares located in a Southeast Asian country. 

This represents one of the largest private investments—over 2.1 billion euros—made in this area. Its 

impact on the local economy is significant. Both in terms of job creation and the direct and indirect 

effects of the activity. The facilities include a hydrometallurgical plant for the production of high-

quality copper cathodes. 

Over the years, copper has been extracted from the mine, but by 2021 it is nearly depleted. 

This has led the company to plan the closure of the current operation in the coming years and explore 

new extraction and metal production activities in nearby areas to ensure the long-term profitability of 

its investments in the Asian country. 

10.1 CopperRange Mining Company 

Project Basics 

Geological studies conducted by the company, initially using gravimetric remote sensing 

methods and later through multiple drillings, indicated the presence of valuable mineral deposits in 

the subsurface about 80 km from the current mining operation. 

This new activity would also involve open-pit mining and the installation of a new polymetallic 

refinery for the production of refined metals. Additionally, a new road would need to be constructed 

to facilitate material transport between the two company facilities. This is necessary because the new 

facilities would be located in an area with communication infrastructures not adapted for heavy 

transportation. 

The mining project in this new area is planned in four stages over a period of 25 years: 

- Planning and Initial Works (2 years): Undertaking procedures, obtaining legal authorizations 

and permits to commence operations, land acquisition, prospecting, and archaeological interventions. 

Construction of a new road between the company's facilities. 

- Mine Construction (1.5 years): Construction of the new polymetallic refinery. Some 

environmental impact mitigation measures will be implemented during this stage. 

- Mine Operations (15 years): Mainly ore extraction and their further processing. 

- Closure, dismantling and post-decommissioning (6.5 years): Rehabilitation and recovery of all 

areas affected by the mining project, involving the dismantling of structures, physical and chemical 

stabilization, and landscape, water, and soil rehabilitation. 

In 2021, the mining company submitted an exploitation permit application to the regional 

administration, arguing that the continuation of mining production was essential for the employment 

of thousands of local workers and the supply of essential minerals. Initially, this new project was 

authorized by the central administration and involves underground mining associated with a 

polymetallic plant to process zinc, lead, and silver in addition to copper. 

However, the proposal has also faced strong opposition from an international environmental 

society due to the environmental risks associated with this new project. The stance of public 

administrations is also divided. While the central government believes that the economic benefits of 
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expanding mining activity outweigh potential environmental risks, there is opposition in some local 

municipalities to the project due to the environmental impact it would bring. The company aims to 

minimize, reduce, and control the environmental impacts of the project using state-of-the-art 

technologies. 

              Mineral Exploitation Process 

Typical mining processes vary depending on the target mineral or ore. Open-pit mining through 

mining cuts involves the pre-cleaning of the terrain and the removal of overburden before minerals 

are exposed for excavation. Throughout all phases of surface mining, the main concern is air pollution 

due to dust and particles. 

This extraction system allows the use of large equipment since space is not restricted as in the 

case of underground mines. Material extraction follows a sequence of the following phases: Drilling, 

Blasting, Loading, Transportation. The drilling phase consumes a significant amount of water and 

electrical energy. The blasted material is loaded onto heavy-duty trucks by gigantic electric shovels or 

front-end loaders. For the transport of mineralized material and sterile material, heavy-duty trucks are 

used. The valuable ore goes to the primary crusher, sterile material to waste dumps, and low-grade 

ore to special dumps. 

Once the ore is extracted, it is crushed and ground to smaller sizes before undergoing 

concentration processes to obtain a mineral concentrate. Leftover materials and waste rocks are 

discarded in mine dumps. Crushing operations can contribute to air pollution, while crushing and 

separation methods using water and chemicals pose a potential threat to water pollution. Mine dumps 

also pose a risk of acid mine drainage and subsequent water pollution. 

Once separated, mineral concentrates can undergo further processing using 

hydrometallurgical methods to produce purified metals. Hydrometallurgical processes may release 

solvents during leaching and recovery operations, and the water used throughout the process will 

contain chemicals that can contribute to water pollution. 

However, hydrometallurgical treatments for obtaining copper are associated with clean 

technologies, as they offer higher technical, economic, and environmental performance compared to 

the traditional pyrometallurgical treatment alternative, i.e., mineral fusion in smelting, as it eliminates 

transportation to smelters and SO2 emissions into the atmosphere. 

Additional Information on Environmental Impact 

To assess the main environmental issues that the project might face, the company conducted 

an environmental valuation study on the following aspects: 

- Air Quality. Currently, the air quality in the vicinity of the mining project is good, given the 

rural environment in which the project is located. Emission sources of particles and gases in the current 

project environment are scarce, mainly related to agricultural activity. 

Significant emissions of toxic aerosols, such as sulfur oxides, may occur during the initial stages 

of drilling and earth movements due to the presence of sulfide minerals in the mineral grounds. 

However, the most important atmospheric emissions from mining activity will be particles generated 

during the handling, transport, storage, and treatment of powdery material, and to a lesser extent, 

emissions from combustion gases and other minority components. Particle emission is fundamentally 

diffuse, closely related to wind, precipitation, and ambient humidity conditions. 

Combustion gases and other minority compounds related to various stages of the 

hydrometallurgical process are emitted through channeled points equipped with the corresponding 

pre-treatment systems before release into the atmosphere. 

Some planned mitigation measures include controlling dust through tank water sprayers on 

dirt roads, developing models to create control levels that do not exceed the maximum limits allowed 

by law. On the surface, dust will be controlled through irrigation with surfactants. Gas will be controlled 

with filters and scrubbers to comply with emission levels defined by legislation. 
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- Water Quality. Physical-chemical analysis of water from streams in the area shows a quality 

ranging from poor to fair due to human settlements and agricultural activity in the area. The streams 

where discharges would occur are generally influenced by discharges of untreated wastewater and 

agricultural leachates. Additionally, mining resources are close to a large aquifer that supplies human 

and agricultural consumption for a wide area. 

The region experiences high rainfall during certain periods of the year, making pollution of 

surface waters due to runoff a concern for the company. Moreover, the mine requires large amounts 

of water to operate. As the region heavily relies on water for agriculture, the company has considered 

various alternatives in the construction project to minimize impacts on critical water sources such as 

the aquifer. 

- Noise. The current noise situation in the area is considered acceptable. Noise measurements 

have been taken at various locations to determine the background noise level and consider places near 

the project area where sensitive receptors may be present. Background levels are normal, generally 

low, and equivalent levels are typical of existing noise-producing activities in the territory. The 

population sensitive to noise is very scarce. 

Noise could cause environmental impact, with its incidence largely dependent on proximity to 

inhabited areas. In addition to the noise typical of an industrial facility, being an open-pit mining 

operation involves heavy machinery movements, blasting, etc. The new project would be located less 

than 15 km from the nearest town. 

The company has also considered mitigation measures for all fixed and mobile sources that 

may contribute to an increase in noise levels during various stages of the project. All machinery will be 

periodically monitored to ensure compliance with established model levels. 

- Fauna and Biodiversity. In the biotic environment, the greatest impact will occur from the 

construction phase onward. Clearing vegetation cover will result in the loss of parts of the forest, 

secondary vegetation, or transitional vegetation, which is substantially rich and diverse. Modifying the 

natural environment will lead to the loss of flora and fauna species. 

- Land Use. Although rehabilitation activities for the area have been planned at the end of the 

mine's life, there is a risk of deforestation, erosion, and loss of fertile soil due to the extraction of earth 

and ore. 

- Local Economy. The project will also impact the local economic environment through the 

hiring of labor, goods, and services. It will also affect local health conditions as people migrate to the 

region for employment. Employment demand will be somewhat more intensive during the mine 

construction phase than during operations. A significant decrease in employment will be felt during 

the dismantling phase. 

- Archaeological Site Control. Archaeological remains from various periods, especially burials 

and funeral belongings, have been located in the surveys and drillings conducted. It is expected that 

during the initial works and mine construction phases, several archaeological interventions will take 

place on the site. The company has reached an agreement with local entities to deposit 

archaeologically relevant materials that may be extracted in local museums. 

10.2 Questions 

1. Carefully analyze the case and identify its essential facts and issues. 
2. List the impacts of the project. Then prepare an Activity/Impact Matrix (see template). 
3. To what extent should the company explore modifications to its plans or proposals to 

address objections from the local councils and the NGO? What types of alternatives does the company 
have at its disposal? 

4. In order to garner approval for the mining project, what actions should the company 
undertake? 
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Template. Matrix Activities-Impacts 

Impacts 
 
Activities 

        

         

         

         

         

 
Level of Impact (Low: Minimal or negligible impact; Moderate: Some impact with manageable consequences; High: Significant impact with potential 

for adverse consequences). 
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10.3 Instructor’s guide 

1. Rationale for Integrating a Mining Case in Environmental Impact Assessment 

Education 

Utilizing a mining sector case in the Environmental Impact Assessment (EIA) course serves as 

a strategic pedagogical choice for several reasons. Firstly, the mining industry is characterized by 

complex and multifaceted environmental challenges, making it an ideal subject for students to 

comprehend the intricacies of impact assessment. Secondly, the sector is often subject to intense 

scrutiny from environmental organizations and local communities, offering a rich context for exploring 

stakeholder dynamics and diverse perspectives in the EIA process. Furthermore, mining projects 

typically involve a wide range of environmental impacts, allowing students to develop a 

comprehensive understanding of impact identification, assessment, and mitigation strategies. Lastly, 

the inclusion of a real-world mining case enhances the practical relevance of the course, preparing 

students for the complexities they may encounter in their future roles as environmental professionals. 

2. Learning outcomes (LO): 

Students will apply key concepts and scoping methodologies from the environmental impact 

assessment field to real-world scenarios. They will integrate technical knowledge with ethical 

considerations to propose recommendations for sustainable project development. 

These expected learning outcomes are designed to equip students with the necessary 

competencies to navigate complex EIA scenarios, fostering a holistic understanding of environmental 

impact assessment in the context of mining projects. 

LO1- Comprehensive Case Analysis.  

Students will gain proficiency in critically analyzing environmental impact assessment (EIA) 

cases, identifying essential facts, and recognizing key issues within the context of mining projects. 

LO2- Impact Identification and Matrix Development.  

Students will develop skills in listing and categorizing environmental, social, and economic 

impacts associated with mining projects, demonstrating the ability to construct an Activity/Impact 

Matrix for systematic evaluation. 

LO3- Strategic Proposal Formulation.  

Students will acquire the capability to formulate strategic proposals by exploring the extent to 

which a company should modify its plans to address objections from local councils and non-

governmental organizations (NGOs). They will assess alternative approaches for project alignment with 

environmental and social concerns. 

LO4-Project Approval Strategies.  

Students will develop insights into crafting effective strategies for obtaining project approval, 

considering the diverse perspectives of stakeholders. They will propose actions for the mining 

company to navigate challenges and garner support for its projects. 

3. Integrating Learning Outcomes with EIA Course Skills 

The table links the case's learning outcomes with key skills in our course. It shows how the 

case, focusing on EIA analysis, connects directly to essential skills like assessing EIA necessity, following 

the process, and selecting suitable techniques. 

Table 10.1 Integrating Learning Outcomes with EIA Course Skills. 
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Learning Outcomes Skills of the Course 

LO1 - Assessing the conditions where EIA is necessary. 

LO2 - Assess risk and mitigation measures. 

LO3 - Provide recommendations on a proposed project. 

LO4 - Provide recommendations on a proposed project. 

4. Case Learning Strategies:  

The case is designed around two core learning strategies in the course: (1) “Group Presentation 

and Discussion”, where students engage in collaborative analysis, and (2) “Conducting a real case-

based environmental impact assessment simulation”, providing a hands-on, practical approach to 

applying theoretical concepts in a real-world context. 

5. Planned Learning Activities: 

Below are detailed instructions for conducting the case study on the environmental impact of 

the mining project. Please follow these guidelines to facilitate a comprehensive and insightful 

classroom discussion. 

5.1. Class Structure: 

• Organize the class into small groups, assigning each group one or more questions to 

explore. 

• Allocate time for group discussions and research before presenting their findings to 

the class. 

• Foster an interactive session where groups can engage in constructive debates and 

share diverse perspectives. 

5.2 Assessment Criteria (Rubric): 

This rubric outlines the expected performance levels for each learning outcome at the basic, 

intermediate, and advanced levels. Students will be assessed based on their ability to achieve the 

specified competencies in the context of the Environmental Impact Assessment Case Study. 

Learning Outcome Basic Level 
Intermediate 
Level 

Advanced Level 

LO1. Comprehensive 
Case Analysis 

Demonstrates basic 
understanding of 
case elements. 

Identifies relevant 
facts and some key 
issues. 

Critically analyzes all essential 
facts and issues, showcasing a 
deep understanding of the 
case context. 

LO2. Impact 
Identification and 
Matrix 
Development 

Lists some impacts 
without clear 
categorization. 

Categorizes 
impacts but may 
miss a few 
connections. 

Successfully categorizes and 
systematically constructs an 
Activity/Impact Matrix, 
illustrating a thorough 
evaluation. 

LO3. Strategic 
Proposal 
Formulation 

Shows limited 
exploration of plan 
modifications. 

Explores 
alternatives with 
moderate depth. 

Formulates strategic proposals 
demonstrating a nuanced 
understanding of modification 
extents and alternative 
approaches.  

LO4. Project 
Approval Strategies 

Identifies basic 
strategies without 
depth. 

Recognizes 
multiple strategies 
with some depth. 

Develops sophisticated 
strategies, considering diverse 
stakeholder perspectives and 
anticipating potential 
challenges.  
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5.3. Usage suggestions. 

I. Case Overview: 

• Provide a brief introduction to the case, emphasizing its relevance to environmental 

impact assessments and sustainable mining practices. 

II. Careful Case Analysis: 

• Instruct students to carefully analyze the case, identifying its essential facts and key 

issues. 

• Encourage them to provide a comprehensive overview of the case's background and 

the central environmental, social, and economic challenges. 

III. Impact Listing and Activity/Impact Matrix: 

• Direct students to list the impacts of the mining project across environmental, social, 

and economic dimensions. 

• Instruct them to create an Activity/Impact Matrix, categorizing the project activities 

and their corresponding impacts. 

IV. Exploration of Modifications and Alternatives: 

• Ask students to delve into the extent to which the company should explore 

modifications to its plans in response to objections from local councils and the NGO. 

• Prompt them to consider and discuss alternative strategies the company could pursue 

to address concerns while maintaining project viability. 

V. Actions for Project Approval: 

• Guide students in exploring and recommending specific actions the company should 

undertake to garner approval for the mining project. 

• Encourage them to consider a stakeholder approach, addressing environmental, 

social, and economic aspects, and to propose feasible and ethical solutions. 

6. Proposed Solutions. 

Question 1. Carefully analyze the case and identify its essential facts and issues. 

LO1- Students will gain proficiency in critically analyzing environmental impact assessment 

(EIA) cases, identifying essential facts, and recognizing key issues within the context of mining projects 

I. Essential Facts: 

• Company Background: The CopperRange Mining Company, part of the Canadian 

multinational group First Minerals, has been operating an open-pit copper mine in a Southeast Asian 

country since 2009. This represents a substantial private investment of over 2.1 billion euros. 

• Depletion of Current Mine: The current copper mine is nearly depleted by 2021, 

prompting the company to plan the closure of the existing operation in the coming years. 

• Exploration and New Project: The company has conducted geological studies 

indicating valuable mineral deposits about 80 km from the current mine. They propose a new open-

pit mining project with a polymetallic refinery, involving the extraction and production of copper, zinc, 

lead, and silver. 

• Project Phases: The new mining project is planned in four phases over 25 years, 

covering planning, construction, operation, and closure. The company aims to secure long-term 

profitability by exploring new extraction and production activities in nearby areas. 

• Regulatory Approval and Opposition: The company initially received authorization 

from the central administration for the new project. However, it faces opposition from an international 

environmental society and divided opinions from local administrations. The company emphasizes the 

use of advanced technologies to minimize environmental impacts. 

• Mining Processes: The mining processes involve open-pit extraction, crushing, and 

grinding of minerals. After extraction, hydrometallurgical processes are employed to produce purified 

metals. 
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• Environmental Impact Assessment: The company has conducted an environmental 

assessment covering air quality, water quality, noise, fauna and biodiversity, land use, and local 

economy. Mitigation measures are proposed to address potential environmental concerns. 

II. Key Issues: 

• Depletion and Transition: The imminent depletion of the current mine raises the issue 

of the company's transition to a new mining project. Balancing economic interests, job creation, and 

environmental concerns during this transition is a significant challenge. 

• Regulatory Approval and Opposition: The company faces challenges in obtaining and 

maintaining regulatory approval due to opposition from environmental groups and differing opinions 

among local administrations. 

• Environmental Impact: The proposed mining activities have the potential to impact 

air and water quality, contribute to noise pollution, affect biodiversity, and alter land use. Mitigating 

these environmental impacts while ensuring the project's economic viability is a critical concern. 

• Community and Stakeholder Engagement: The case highlights the need for effective 

communication and engagement with local communities, government authorities, and environmental 

organizations to address concerns, obtain support, and navigate regulatory processes. 

• Long-Term Sustainability: The company must consider the long-term sustainability of 

its mining operations, not only economically but also environmentally and socially. Balancing 

profitability with responsible mining practices is a key challenge. 

• Technological Solutions: The case introduces the importance of implementing 

advanced technologies to minimize and control environmental impacts. Choosing and successfully 

implementing these technologies will be crucial for the project's success. 

Overall Analysis: 

The case revolves around the challenges and opportunities associated with transitioning from 

a depleting copper mine to a new mining project. Balancing economic interests, environmental 

sustainability, regulatory compliance, and stakeholder concerns are central to the company's decision-

making process. The success of the project depends on effective engagement with stakeholders, 

successful regulatory navigation, and the implementation of advanced technologies for responsible 

mining. 

 

QUESTION 2. List the impacts of the project. Then prepare an Activity/Impact Matrix  

LO2- Students will develop skills in listing and categorizing environmental, social, and economic 

impacts associated with mining projects, demonstrating the ability to construct an Activity/Impact 

Matrix for systematic evaluation. 

I. Impacts of the Project: 

Air Quality: 

• Emission of particles and gases during mining activities. 

• Potential release of aerosols like sulfur oxides and other pollutants. 

Water Quality: 

• Discharge of water used in mining processes. 

• Risks of contamination from runoff and potential water demand affecting local 

resources. 

Noise: 

• Noise generated from mining operations, including machinery movements and 

blasting. 

• Impact on local communities and wildlife due to increased noise levels. 

Fauna and Biodiversity: 

• Loss of vegetation cover and habitat during the construction phase. 
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• Disruption of local flora and fauna, potentially leading to a loss of biodiversity. 

Land Use: 

• Deforestation and soil disturbance during the extraction of earth and ore. 

• Risk of erosion, potential deforestation, and loss of fertile soil. 

Economic Impact: 

• Positive impact on the local economy through job creation and demand for goods and 

services. 

• Potential negative economic effects during the closure phase with a decrease in 

employment. 

Archaeological Sites: 

• Discovery of archaeological sites during exploration. 

• Implementation of interventions to preserve and document archaeological findings. 

Regulatory and Public Perception: 

• Regulatory challenges and potential opposition from environmental groups. 

• Varied public perception regarding the project's economic benefits versus 

environmental risks.  

 
Key Observations of the activity/impact matrix: 

• The matrix reflects varying impact levels across different activities, emphasizing the 

need for tailored mitigation strategies. 

• High impacts on noise, biodiversity, and land use during construction and operation 

phases require careful planning and mitigation measures. 

• The project poses a significant risk of contaminating an aquifer, particularly during 

exploration, construction, and operational phases. Exploration activities, such as drilling, may 

introduce contaminants, while construction and mining operations could escalate this risk.  

• Economic benefits are high during the construction and operation phases but decrease 

during closure, highlighting the importance of long-term planning for sustainable economic 

contributions. 

• Public perception and regulatory challenges are pervasive throughout the project 

lifecycle, emphasizing the need for effective communication and engagement 

Question 3. To what extent should the company explore modifications to its plans or 

proposals to address objections from the local councils and the NGO? What types of alternatives 

does the company have at its disposal? 

LO3- Students will acquire the capability to formulate strategic proposals by exploring the 

extent to which a company should modify its plans to address objections from local councils and non-

governmental organizations (NGOs). They will assess alternative approaches for project alignment with 

environmental and social concerns. 

The company should carefully consider modifications to its plans in response to objections 

from local councils and the NGO, balancing economic considerations with environmental and social 

concerns. The extent to which modifications are pursued depends on the company's commitment to 

sustainable practices, adherence to regulatory requirements, and responsiveness to community and 

environmental feedback. 

I. Factors to Consider: 

 

• Economic Viability: Assess the economic implications of proposed modifications, 

ensuring that they do not jeopardize the long-term profitability of the project. 



123 
 

 
 
 
 
Activity/Impact Matrix: 

Impacts 
 
Activities 

Air Quality Water 

Quality 

Noise Fauna/ 

Biodiversity 

Land Use Economic 

Impact 

Archaeological 

Sites 

Regulatory/

Public 

Perception 

Exploration Low Low Low Moderate Low Moderate High High 

Mine Construction Moderate Moderate High High High High High High 

Mine Operation Moderate High High Moderate Moderate High Moderate Moderate 

Closure, 
Dismantling, Post-
Dismantling 

Low Low Moderate Moderate High Low Low High 

 
Levels of Impact:  
Low: Minimal or negligible impact. 
Moderate: Some impact with manageable consequences. 
High: Significant impact with potential for adverse consequences. 
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• Environmental Impact: Evaluate alternative plans that minimize environmental 

impact, especially in addressing concerns raised by the NGO regarding water pollution, biodiversity 

loss, and potential contamination. 

• Community Engagement: Actively engage with local councils and the NGO to 

understand their objections and explore compromises that align with community expectations. 

• Regulatory Compliance: Ensure that any modifications comply with local and 

international environmental regulations, demonstrating the company's commitment to responsible 

mining practices. 

II. Types of Alternatives: 

• Technological Solutions: Explore advanced technologies and best practices in mining 

that could minimize environmental impact, such as cleaner extraction methods and innovative waste 

management. 

• Community Benefit Programs: Develop programs that directly benefit the local 

community, addressing employment concerns and providing opportunities for sustainable 

development alongside mining activities. 

• Adaptive Management: Implement adaptive management strategies, allowing for 

real-time adjustments based on monitoring data and feedback, fostering a dynamic and responsive 

approach. 

• Alternative Site Selection: Investigate the feasibility of alternative sites for mining 

activities, considering locations with lower environmental sensitivity and potential for reduced 

community impact. 

• Environmental Offsetting: Explore options for environmental offsetting, investing in 

conservation or restoration projects to compensate for any unavoidable environmental impact. 

In conclusion, the company should adopt a holistic approach that integrates economic goals 

with environmental and social responsibilities. Open dialogue with stakeholders, rigorous evaluation 

of alternatives, and a commitment to sustainable practices will contribute to a balanced and socially 

responsible mining strategy. 

Question 4. In order to garner approval for the mining project, what actions should the 

company undertake? 

LO4-Students will develop insights into crafting effective strategies for obtaining project 

approval, considering the diverse perspectives of stakeholders. They will propose actions for the 

mining company to navigate challenges and garner support for its projects. 

I. Dialogue and Engagement with Stakeholders: 

• Commitment to Local Authorities: Establish ongoing dialogue with local authorities to 

understand their concerns and goals, seeking mutual consensus and commitments. 

• Negotiation with the NGO: Initiate direct conversations with the NGO to address their 

specific concerns, presenting evidence of mitigation measures, and sharing detailed plans to minimize 

environmental impacts. 

II. Evaluation and Improvement of the Environmental Impact Plan: 

• Review of Environmental Studies: Conduct a thorough review of existing 

environmental studies, identifying potential areas for improvement 

• Implementation of Clean Technologies: Investigate and incorporate advanced 

technologies that significantly reduce environmental impacts, especially in the extraction and 

processing phases. 

III. Socioeconomic Commitments: 
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• Local Development Programs: Design local development programs that create 

employment, promote local population training, and contribute to community well-being. 

• Direct Benefits for the Community: Identify areas where the project can provide 

tangible direct benefits to the community, such as improved infrastructure, access to basic services, 

and support for community projects. 

IV. Public participation, transparency and accountability: 

• Consultations and Public Hearings: Conduct public consultations and hearings to 

involve the community in decision-making and ensure that their concerns and suggestions are 

considered. 

• Information Disclosure: Ensure transparent and open communication about project 

details, identified environmental risks, and measures taken to mitigate them. 

• Long-Term Commitments: Express a sustainable long-term commitment, highlighting 

ongoing investments in green technologies, environmental monitoring programs, and continuous 

improvements based on stakeholder feedback. 

V. Regulatory Compliance: 

• Ensure Compliance with Regulations: Verify that the project complies with all local 

and international environmental and mining regulations, demonstrating the company's commitment 

to regulatory compliance. 

• Risk Mitigation: Develop and implement robust risk mitigation plans, especially those 

related to water quality, biodiversity, and waste management. 

Summary 

By adopting a comprehensive approach that addresses environmental and social concerns, the 

company can enhance the chances of obtaining approval for the mining project, building strong 

relationships with the community, and demonstrating a commitment to sustainability and corporate 

responsibility. 

Discussion Questions 

1. How do the proposed modifications to the mining project address environmental 

concerns raised by local councils and NGOs? 

2. What role do advanced pollution control technologies play in mitigating the 

environmental impacts of mining operations? 

3. How can stakeholder engagement be improved to ensure transparency and inclusion 

in the decision-making process? 

4. What strategies can the mining company employ to balance economic development 

with environmental conservation? 

5. In what ways does the case study prepare students for real-world challenges in the 

environmental impact assessment and project approval processes? 
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CHAPTER 11: CASE STUDIES IN A SPECIFIC 
SECTOR: CONSTRUCTION 

In 2022, the government of a Latin American country decided to construct a new high-capacity 

road through an environmentally protected area. The road aims to improve connections between the 

airport and new high-occupancy hotels in the region, seeking to balance tourist development with 

environmental preservation.  

This project has significant implications for the indigenous communities inhabiting the area. 

The impacts of the project are currently being assessed through an ongoing Environmental and Social 

Impact Assessment (ESIA). It is important to note that an alternative proposal is included in the ESIA 

report, suggesting the construction of a lower-capacity road. This alternative route would not entirely 

circumvent the protected zone and the indigenous community. Instead, it involves a different, longer 

path and increased costs due to the necessity of constructing a tunnel in one of the segments. 

11.1 Methodology: Role-play 

This role-play simulates a stakeholder meeting among government representatives, 

indigenous communities, hotel industry representatives and residents to discuss the environmental 

and social impacts of the project, considering both the construction phase and the subsequent use of 

the high-capacity road. 

1. Objective of the Role-play Session: 

The primary objective of the role-play is to arrive at a decision regarding the construction of 

the high-capacity road or consider alternative measures during a stakeholder meeting. Participants will 

articulate their viewpoints, and the overarching aim is to collaboratively determine the course of 

action. A multi-criteria analysis comparing the two construction options must precede the discussion 

to identify the optimal construction alternative (Refer to the excerpt in Annex). 

2. Role List and Questions: 

Role profile: Government Representatives 

Responsible for planning and executing the high-capacity road construction project with a 

crucial aim of gaining consensus among citizens for re-election. Actively consider the environmental 

and social impact, exploring alternative solutions. Additionally, the government representatives are 

keen on maintaining a balance between the economic and environmental development of the region. 

Questions to government representatives: 

• How does the Environmental and Social Impact Assessment (ESIA) influence the 

government's perspective on the construction of the high-capacity road, especially in light of the 

alternative proposal for a lower-capacity road mentioned in the ESIA report? 

• Considering the government's commitment to gaining citizen consensus for re-

election, how does the construction of the high-capacity road align with the overall goal of balancing 

economic development and environmental preservation in the region? 

• How will the government ensure continuous environmental management to minimize 

the impact on the protected area and accommodate the capacity of the high-capacity road? 

Additionally, how will these efforts align with the government's commitment to balancing economic 

and environmental development? 
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Role profile: Indigenous Communities. 

Representatives of indigenous communities affected by the project. Advocate for the 

preservation of cultural heritage and natural resources. Emphasize construction concerns and propose 

cultural protection measures during ongoing road use. The indigenous community is valued as a 

cultural asset in the country, although they do not constitute a significant voting bloc. 

Questions to indigenous communities: 

• In light of these concerns, what specific measures do you propose to mitigate or 

compensate for the potential negative impacts during the construction phase, taking into account the 

environmental sensitivity of the area and the unique needs of the indigenous communities? 

• Considering the continuous use of the high-capacity road, how do you foresee it 

affecting the daily lives and resources of the indigenous communities within the protected area? 

• In addressing the long-term impacts on the lives of the communities after the 

construction phase, what solutions do you propose, particularly in consideration of the road's capacity, 

to ensure the well-being and preservation of cultural heritage and natural resources? 

Role profile: Residents. 

Individuals residing near the road construction area. Prioritize the quality of life during 

construction and continuous use. Propose actions to minimize disruptions and request sustainable, 

long-term solutions. Additionally, residents are keen on achieving a long-term balance between the 

economic benefits of the project for residents (such as direct and indirect employment) and potential 

drawbacks that the project may entail. 

Questions to residents: 

• What are the primary concerns regarding potential disruptions in the quality of life, 

noise, and environmental changes during the construction phase, considering the tourist importance 

of the area and the capacity of the road? 

• In addressing these concerns, what measures could be effectively implemented to 

ensure that local residents are not severely affected during the construction phase and that the overall 

quality of life is preserved? 

• What are the perceived benefits and drawbacks for residents in terms of increased 

employment opportunities and potential economic disadvantages? 

Role profile: Hotel Industry Representatives. 

Well-versed in the economic and technical aspects of the hotel industry but lacks in-depth 

knowledge of local society and territory. Their primary goal is financial success, aiming to convince the 

audience to support the high-capacity road. They are particularly interested in the tourist attractions 

facilitated by the road, and in the role-play, they should discuss their expectations, concerns, and the 

potential impact of the road on the tourist experience in the region. 

Questions to hotel industry representatives: 

• How do you anticipate the construction of the high-capacity road will positively impact 

the economic aspects of the hotel industry in the region, specifically in terms of increased tourism and 

financial gains? 

• Considering your primary focus on financial gains how does the prospect of 

constructing either the high-capacity road or the alternative lower-capacity route impact the decision-

making process for potential investments in new hotels? 

• How do you perceive the social and environmental impact of both the proposed high-

capacity road and the alternative lower-capacity route, and how might these considerations influence 

your expectations for economic benefits within the hotel industry? 
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3. Annex - Extract of the Government's ESIA report: Multicriteria analysis 

a) Objectives: 

In the context of undertaking a significant public infrastructure project, the government aims 

to establish clear objectives aligned with societal expectations and demands. These economic, social 

and environmental objectives are strategic in addressing diverse perspectives and ensuring the success 

of the proposed infrastructure development (see table 1). 

 

Table 11.1 Economic Social and Environmental objectives  

Objectives Description 

Economic  Revenue. Select the alternative that maximize the revenue generated 

in the region from tourist visits 

Costs. Select the alternative that minimize construction and 

maintenance costs to ensure efficient allocation of economic resources   

Social  Local Communities. Select the alternative that mitigate adverse effects 

on local communities, prioritizing social well-being and fostering 

positive community development. 

Accessibility and connectivity. Select the alternative that improve 

accessibility and connectivity to promote inclusivity, positively 

impacting the daily lives of the local population.  
 

Environmental  Environmental sustainability. Select the alternative that ensure the 

project's environmental sustainability by minimizing negative impacts 

on local biodiversity and ecosystems. 

Air Quality. Select the alternative that contribute to environmental 

conservation by reducing carbon emissions and maintaining high air 

quality standards for public health. 

Responsible Land Use. Select the alternative that promote responsible 

land use and conservation practices, minimizing disruption to protected 

areas and natural habitats. 

 

b) Indicators: 

In light of the generality of the pursued objectives, it is deemed necessary to establish a set of 

indicators that facilitate the assessment of the degree of achievement for each outlined goal. These 

indicators should be representative of the pursued objective, yet specific and easily applicable. 

Furthermore, they should be independent and avoid redundancy. 

To perform the multi-criteria analysis, weights have been assigned to each group of objectives 

as well as a rating scale to each indicator. Details can be found bellow (table 2). 

 

 
 
 
 
 
 
 



 

 
 

 

130 
 

Table 11.2 Economic, Social and environmental Indicators  

  Alternatives 

 Indicator High-Capacity Road: Low-Capacity Road 

Economic 
(50%): 

EC1. Tourist Revenue 
Generation (Weight: 
25%): 

Maximum: $35 million 
annually 

Low: $9 million annually 

 EC2. Infrastructure 
Costs (Weight: 25%): 
 

Low. Budget costs: $90 
million (construction) + 
$4 million (annual 
maintenance) 

Maximum. Budget costs: 
$180 million (construction 
with tunnel) + $7 million 
(annual maintenance) 

Social (50%): SO1.Community Impact 
(Weight: 35%): 

Severe impact  Moderate impact  

 SO2. Accessibility and 
Connectivity (Weight: 
15%): 

Enhanced improvement  Limited  improvement 

Environmental 
(50%): 

EN1. Biodiversity and 
Ecosystem Impact 
(Weight: 20%): 

Severe impact  Moderate impact  

 EN2.Carbon Footprint, 
Air Quality and noise 
impact (Weight: 15%): 

Moderate impact 
 

Compatible impact 
 

 EN3. Land Use and 
Conservation (Weight: 
15%): 

Moderate impact 
 

Compatible impact 

The quantification of the rating scale for the EC1 indicator will be as follows: 

• Minimum (Value 0): Represents minimal economic contribution, where tourist-

generated income is insignificant, ranging from $0 to $5 million annually. 

• Low (Value 0.33): Indicates a low economic contribution from tourists. Generated 

income is limited ranging from $5 million to $15 million annually. The economic impact is moderate. 

• Moderate (Value 0.66): Reflects a substantial economic contribution from tourists. 

Generated income is significant, ranging from $15 million to $30 million annually, suggesting a 

considerable tourist influx.  

• Maximum (Value 1): Represents the maximum economic contribution, where tourist-

generated income is exceptional. The region is highly popular as a tourist destination, attracting a large 

number of visitors and generating considerable income ranging from $30 million to $40 million 

annually, significantly benefits the local economy. 

The quantification of the rating scale for the EC2 indicator will be as follows: 

• Minimum (Value 1): Minimal construction cost, indicating an expenditure of up to $50 

million. Annual maintenance costs are negligible, ranging from $0 to $2 million. 

• Low (Value 0.67): Low construction cost, ranging from $50 million to $100 million. 

Annual maintenance costs are still relatively low, ranging from $2 million to $4 million. 
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• Moderate (Value 0.33): Moderate construction cost, ranging from $100 million to $150 

million. Annual maintenance costs increase moderately, ranging from $4 million to $6 million. 

• Maximum (Value 0): Maximum construction cost, exceeding $150 million, indicating a 

significant investment in the road project. Annual maintenance costs are at their peak, exceeding $6 

million and going up to $10 million annually, reflecting substantial ongoing expenses for upkeep and 

repairs. 

The quantification of the rating scale for the SO1, EN1, EN2, EN3 indicators will be as follows: 

• Compatible (value 1): Immediate recovery after the cessation of activity, does not 

require protective or corrective practices. 

• Moderate (value 0.67): Recovery does not require intensive protective or corrective 

practices; achieving the initial social/environmental conditions takes some time. 

• Severe (value 0.33): The recovery of social/environmental conditions requires the 

implementation of protective or corrective measures, and even with these measures, recovery 

requires an extended period. 

• Critical (value 0): Its magnitude exceeds the acceptable threshold. There is a 

permanent loss of the quality of social/environmental conditions, with no possible recovery, even with 

the adoption of protective or corrective measures. 

The quantification of the rating scale for the SO2 indicator will be as follows: 

• Enhanced Accessibility (value 1): The chosen alternative significantly enhances 

accessibility and connectivity, fostering inclusivity and substantially improving the daily lives of the 

local population. 

• Moderate Improvement (value 0.67): The selected alternative moderately improves 

accessibility and connectivity, contributing positively to inclusivity and the daily lives of the local 

population. 

• Limited Improvement (value 0.33): The chosen alternative provides only limited 

improvement in accessibility and connectivity. While there may be some positive impact, the overall 

enhancement to inclusivity and the daily lives of the local population is constrained. 

• Negligible Improvement (value: 0): The selected alternative offers negligible 

improvement in accessibility and connectivity, providing minimal positive impact on inclusivity and the 

daily lives of the local population.  

Instructor’s guide 

HIGHWAY Case Study  

4. Rationale for Integrating a road construction case in Environmental Impact 

Assessment Education 

In this case study, environmental and social impacts are carefully considered, as the highway 

would traverse a environmentally protected area and the territory of indigenous communities. This 

scenario adds layers of complexity to the Environmental Impact Assessment (EIA), as it necessitates a 

comprehensive evaluation of potential ecological disruptions and cultural implications. The protected 

area introduces challenges related to biodiversity preservation and habitat disturbance, requiring 

students to analyze mitigation strategies. Simultaneously, the presence of indigenous communities 

underscores the social dimensions of the project, involving considerations of cultural heritage, 

community well-being, and potential displacement issues. By incorporating these aspects into the case 

study, students are prompted to engage with the intricacies of balancing environmental conservation, 

cultural sensitivity, and infrastructure development in their EIA analyses. This holistic approach aligns 

with the real-world challenges often encountered in impactful construction projects. 
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Table 11.3 Multi-Criteria Analysis Template 
 

Alternatives 

Economic Criteria Social Criteria Environmental Criteria 

Total 
(0-1) 

EC1.  
Tourist 
Revenue 
Generation 

EC2. 
Infrastructure 
Costs 
 

SO1. 
Community 
Impact 
 

SO2. 
Accessibility 
and 
Connectivity 

EN1. 
Biodiversity 
and Ecosystem 
Impact 
 

EN2. 
Carbon 
Footprint, Air 
Quality and 
noise impact 
 

EN3.  
Land Use and 
Conservation  
 

Weight: 25% Weight: 25% Weight: 35% Weight: 15% Weight: 20% Weight: 15% Weight: 15% 

A1 - High-
capacity road 

        

A2 - Low-
capacity road 

        

A1 Economic Criteria = Social Criteria = Environmental Criteria = 

 

A2 Economic Criteria = Social Criteria = Environmental Criteria = 
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5. Learning outcomes (LO): 

Students will apply key concepts and methodologies of environmental impact assessment to 

real-world scenarios involving highway construction. They will integrate technical knowledge with 

ethical considerations to propose recommendations for sustainable project development. 

LO1- Develop a critical understanding of the strengths and limitations of MCA.  

Students will critically analyze highway environmental impact assessment (EIA) cases, 

identifying essential facts and recognizing key issues within the context of road construction projects. 

They will assess the applicability of MCA in addressing complex environmental challenges associated 

with highways. 

LO2- Understand how trade-offs and uncertainties play a role in Environmental Impact 

Assessment (EIA).  

Students will acquire the capability to formulate strategic proposals for highway projects by 

exploring the extent to which the construction plans should be modified to address objections from 

stakeholders. They will assess alternative approaches, considering trade-offs and uncertainties in the 

decision-making process. 

LO3: Recognize differing views on the nature of democracy, power, and decision-making, 

including supporting tools such as EIA. 

Students will examine diverse perspectives on democracy, power dynamics, and decision-

making processes, particularly in the context of environmental impact assessments. They will explore 

how these varying views influence stakeholder  

LO4: Evaluate a range of EIA processes and stakeholder engagement. 

Students will assess different EIA processes and strategies for engaging stakeholders in the 

context of highway construction. They will analyze the effectiveness of stakeholder engagement 

methods and their impact on decision-making within the environmental assessment framework. 

6. Integrating Learning Outcomes with EIA Course Skills 

The table links the case's learning outcomes with key skills in our course. It shows how the 

case, focusing on EIA analysis, connects directly to essential skills like assessing EIA necessity, following 

the process, and selecting suitable techniques. 

 

Table 11.4 Integrating Learning Outcomes with EIA Course Skills 

Learning Outcomes Skills of the Course 

LO1 - Select the most appropriate technique and method of EIA. 

LO2. - Assess risk and mitigation measures. 

LO3. 
- Assess risk and mitigation measures. 
- Provide recommendations on a proposed project. 

LO4. 
- Develop an EIA report. 
- Provide recommendations on a proposed project. 

7. Case Learning Strategies:  

The case is designed around two core learning strategies in the course: (1) “Group Presentation 

and Discussion”, where students engage in collaborative analysis, and (2) “Conducting a real case-
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based environmental impact assessment simulation”, providing a hands-on, practical approach to 

applying theoretical concepts in a real-world context. 

8. Role-play development guide for instructors. 

This case study simulates a stakeholder meeting among government representatives, 

indigenous communities, hotel industry representatives and residents to discuss the environmental 

and social impacts of the project, considering both the construction phase and the subsequent use of 

the high-capacity road. 

In the realm of environmental impact assessments, the active participation of stakeholders, 

especially during the scoping stage, holds paramount importance. At times, project proponents may 

choose to engage with the public voluntarily during this initial phase, representing the initial point of 

contact with individuals and groups likely to be affected by or interested in the project. 

The scoping process, coupled with public consultation, serves as a pivotal avenue for several 

key objectives (Kathi, 2021, p.71): 

a) Informing the public about the proposed project and elucidating the Environmental 

Impact Assessment process. 

b) Understanding and addressing the concerns of the stakeholders, fostering a dialogue 

that acknowledges their perspectives. 

c) Gathering historical information essential for a comprehensive scoping process. 

d) Clearly defining the role and contribution of public involvement in the decision-making 

process, ensuring transparency and accountability. 

e) Engaging and carrying the public along, establishing a sense of collective responsibility. 

f) Building a substantial degree of trust between the project proponent and the public, 

crucial for a collaborative and effective process. 

g) Creating a cohesive atmosphere, emphasizing unity by fostering a feeling of "us" 

rather than "them." 

In the context of our case study, the forthcoming government encounter with stakeholders 

underscores the significance of this early engagement, as it sets the stage for informed decision-

making, environmental responsibility, and the establishment of a collaborative framework between 

the government and the involved stakeholders. 

11.2 Planned Learning activities 

1. Sequence of activities 

The lecturer is suggested to follow the sequence of activities outlined below for developing 

the case study: 

a. Role Assignment: 

• Assign students the roles of Government, Indigenous Communities, Residents, and 

Hotel Industry.  

• Consider mixing roles to encourage diverse perspectives and a richer discussion. 

b. Preparation: 

• Instruct students to research the environmental, socio-economic, and cultural impacts 

of road construction and use in protected areas. 

• Ask them to respond to specific questions related to their roles, considering the 

provided information. 
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• Emphasize the importance of understanding the interests and perspectives of their 

assigned roles. 

c. Multi-criteria Analysis: 

• Prior to the discussion, conduct a multi-criteria analysis to identify the most suitable 

construction alternative. 

• Encourage participants to articulate their perspectives on the validity of the 

weightings. Do they believe that specific criteria should have been assigned greater or lesser 

significance? How do these weightings impact decision-making? 

d. Role-play: 

• Organize a simulated meeting where students will represent their respective roles. 

• Moderate the discussion to ensure a focused and balanced exchange of ideas. 

• Encourage students to articulate their viewpoints, concerns, and expectations, 

keeping in mind the information related to their roles. 

e. Cross-Debates (optional): 

• After the initial role-play, allow students to switch roles and repeat the discussion. 

• This provides an opportunity for students to understand different perspectives and 

broaden their comprehension of the stakeholders involved. 

f. Discussion: 

• Encourage them to collaboratively determine the course of action, considering the 

diverse perspectives and the identified optimal construction alternative. 

g. Reflection: 

• Conclude the activity with a reflection session where students analyze how their 

assigned roles influenced their opinions. 

• Discuss how concerns from all parties could have been better addressed and explore 

the complexities of decision-making in a stakeholder context. 

By following this guide, students will engage in a comprehensive exploration of the 

multifaceted issues surrounding road construction, fostering critical thinking, and empathy for diverse 

perspectives. 

2. Assessment Criteria (Rubric): 

This rubric outlines the expected performance levels for each learning outcome at the basic, 

intermediate, and advanced levels. Students will be assessed based on their ability to achieve the 

specified competencies in the context of the case study. 

 

Table 11.5 Learning outcomes 

Learning Outcome Basic Level Intermediate Level Advanced Level 

1. Develop a critical 
understanding of the 
strengths and limitations 
of MCA. 

Demonstrate a basic 
comprehension of the 
strengths and limitations 
of MCA in highway EIA 
analysis.    
 

Exhibit a nuanced 
understanding of MCA, 
identifying specific 
strengths and limitations in 
complex scenarios 

Showcase a sophisticated grasp 
of MCA, articulating insightful 
perspectives on its applicability 

2. Understand how 
trade-offs and 
uncertainties play a role 
in Environmental Impact 
Assessment (EIA). 

Show basic recognition 
of trade-offs and 
uncertainties in the 
context of highway 
project proposals.     

Illustrate a competent 
understanding of trade-
offs and uncertainties, 
proposing feasible 
modifications to address 
objections. 
 

Demonstrate an advanced ability 
to navigate complex trade-offs 
and uncertainties, developing 
comprehensive and strategic 
proposals. 
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Learning Outcome Basic Level Intermediate Level Advanced Level 

3. Recognize differing 
views on the nature of 
democracy, power, and 
decision-making, 
including supporting 
tools such as EIA 

Identify basic differences 
in perspectives on 
democracy, power, and 
decision-making within 
the EIA context. 

Analyze diverse viewpoints 
on democracy, power 
dynamics, and decision-
making, linking them to 
effective tools like EIA 

Synthesize complex perspectives, 
demonstrating a nuanced 
understanding of how differing 
views influence stakeholder 
engagement and decision-
making in EIA 

4. Evaluate a range of 
EIA processes and 
stakeholder engagement 

Exhibit a basic 
understanding of EIA 
processes and 
stakeholder engagement 
in the context of 
highway construction. 

Demonstrate competence 
in evaluating various EIA 
processes and stakeholder 
engagement strategies, 
recognizing their impact on 
decision-making. 

Display advanced analytical skills 
in critically evaluating and 
comparing different EIA 
processes and stakeholder 
engagement methods, proposing 
improvements for effective 
implementation. 

 
3. Suggested responses to the lecturer regarding stakeholders' questions. 

a. Questions to Government Representatives. 

• ESIA's Crucial Role: In assessing the construction of the high-capacity road, the ongoing 

Environmental and Social Impact Assessment (ESIA) plays a pivotal role in shaping the government's 

perspective. It provides a comprehensive evaluation of environmental and social implications, serving 

as a guiding framework for understanding trade-offs and benefits. The ESIA introduces a critical 

dimension through an alternative proposal for a lower-capacity road, offering insights into 

environmental consequences, socio-economic considerations, and overall sustainability. 

• Alignment with Citizen Consensus: The construction of the high-capacity road aligns 

intricately with the government's commitment to securing citizen consensus for re-election. It focuses 

on balancing economic development and environmental preservation. The project strategically aims 

to boost economic growth, particularly in the local hospitality industry, while acknowledging the 

environmental sensitivity of the region highlighted in the ESIA. The ESIA serves as a guide, ensuring a 

nuanced understanding of the project's implications. 

• Continuous Environmental Management: To ensure continuous environmental 

management and minimize the impact on the protected area, the government adopts a multifaceted 

approach aligned with its commitment to balancing economic and environmental development. This 

involves implementing robust environmental management practices throughout the project lifecycle. 

Ongoing monitoring mechanisms and adaptive strategies are employed to address emerging 

challenges promptly. Sustainable practices, such as wildlife crossings and habitat restoration, are 

integrated into the operational phase of the high-capacity road. 

• Collaborative Efforts: The government is dedicated to fostering collaboration with 

environmental experts, indigenous communities, and stakeholders. Involving these key actors 

enhances the effectiveness of environmental management strategies and promotes a holistic 

understanding of the region's ecological dynamics. 

• Integration for Sustainable Progress: These efforts are not isolated but integrated into 

the broader vision for sustainable progress. The government recognizes that safeguarding the 

environment is a prerequisite for economic growth. By prioritizing continuous environmental 

management, it aims to demonstrate that economic advancements can coexist harmoniously with 

environmental preservation, embodying a commitment to a balanced and sustainable future for the 

region. 

b. Questions to Indigenous Communities: 
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• Mitigation Measures during Construction: In response to concerns during the 

construction phase, specific measures are proposed to mitigate negative impacts, considering the 

environmental sensitivity of the area and the unique needs of indigenous communities: 

o Cultural Heritage Preservation: Implement stringent protocols to safeguard cultural 

heritage sites and artifacts. 

o Community Involvement and Consultation: Foster ongoing and meaningful 

consultation with indigenous communities throughout the construction process. 

o Employment and Skill Development: Prioritize inclusion of indigenous community 

members in the workforce with training programs. 

o Environmental Impact Mitigation: Collaborate with indigenous knowledge holders to 

incorporate traditional ecological knowledge into environmental management practices. 

o Cultural Awareness Programs: Implement educational initiatives to promote cultural 

awareness among the construction workforce. 

• Foreseen Impacts of Continuous Road Use: Anticipating the continuous use of the high-

capacity road, potential impacts on daily lives and resources of indigenous communities within the 

protected area are foreseen: 

o Cultural Disruptions: Increased traffic and tourism may disrupt cultural practices, 

necessitating measures to preserve heritage. 

o Environmental Impact: Sustained road use could affect natural resources, requiring 

monitoring and mitigation. 

o Economic Opportunities: Balancing economic gains with preservation of traditional 

livelihoods is crucial. 

o Community Engagement: Ongoing dialogue with indigenous communities ensures 

their voices are heard in decision-making processes. 

o Infrastructure Development: Planning and decision-making for additional 

infrastructure should involve active participation of indigenous communities. 

• Long-Term Solutions after Construction: To address long-term impacts post-

construction, solutions are proposed, considering the road's capacity, to ensure well-being and 

preservation of cultural heritage and natural resources: 

o Cultural Heritage Conservation Programs: Implement long-term programs focused on 

preserving and promoting cultural heritage. 

o Sustainable Tourism Management: Develop strategies for responsible tourism 

practices that directly benefit indigenous communities. 

o Natural Resource Management Plans: Formulate comprehensive plans for sustainable 

management of natural resources within the protected area. 

o Capacity Building and Education: Prioritize capacity building and education programs 

within indigenous communities. 

o Community-Led Governance Structures: Establish structures that involve indigenous 

representatives in ongoing road management. 

These proposals aim to address concerns, foster sustainable development, and ensure that the 

road's impact aligns with the aspirations of indigenous communities for a harmonious coexistence with 

their cultural and environmental heritage. 

c. Questions to Resident representatives: 
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• Concerns during Construction: Residents express several primary concerns regarding 

potential disruptions in the quality of life, noise, and environmental changes during the construction 

phase, considering the tourist importance of the area and the capacity of the road. 

o Quality of Life Impact: Residents prioritize maintaining peace and tranquility in their 

daily lives and seek assurances that measures will minimize disturbances. 

o Noise Pollution: Anticipated construction-related noise is a major apprehension, and 

residents seek detailed plans for noise mitigation strategies. 

o Environmental Changes: Residents are mindful of potential environmental changes, 

emphasizing the need for sustainable construction practices. 

o Tourist Importance: Concerns about how construction might affect the overall 

attractiveness of the region, and the need to manage tourist flow effectively. 

• Solutions to Preserve Quality of Life: Several measures could be effectively 

implemented to ensure that local residents are not severely affected during the construction phase 

and that the overall quality of life is preserved: 

o Comprehensive Communication: Establish transparent communication channels 

between authorities and residents for regular updates and active participation in solutions. 

o Advanced Noise Mitigation Strategies: Implement robust noise mitigation strategies 

with designated construction hours and sound barriers. 

o Traffic Management Plans: Develop detailed traffic management plans to minimize 

congestion and ensure the smooth flow of vehicles during construction. 

o Environmental Monitoring: Establish a comprehensive environmental monitoring 

program to track air and water quality, soil conditions, and other ecological factors. 

o Community Liaison Officers: Appoint community liaison officers to serve as direct 

points of contact between residents and construction authorities. 

o Employment and Economic Benefits: Actively involve local residents in the 

construction workforce to provide employment opportunities and foster community engagement. 

o Green Construction Practices: Embrace sustainable and environmentally friendly 

construction practices, minimizing waste and incorporating green spaces. 

o Social Support Programs: Implement programs that cater to the emotional and 

psychological well-being of residents during the construction phase. 

• Perceived Benefits and Drawbacks: Residents perceive both benefits and drawbacks in 

terms of increased employment opportunities and potential economic disadvantages associated with 

the construction of the high-capacity road. 

o Perceived Benefits: 

▪ Increased Employment: Construction is seen as an opportunity to generate 

employment for local residents, contributing to economic well-being. 

▪ Business Opportunities: Local businesses may thrive, presenting opportunities for 

entrepreneurship and economic stimulus for the community. 

▪ Economic Stimulus: The construction project is viewed as a potential economic 

stimulus, benefiting various sectors. 

o Perceived Drawbacks: 

▪ Potential Disruptions: Anticipated disruptions to daily lives, including noise and traffic 

congestion. 

▪ Environmental Concerns: Worries about potential environmental impacts and 

disruption of local ecosystems. 
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▪ Economic Disparities: Concerns about unequal distribution of economic benefits and 

potential social tensions. 

▪ Tourism Influence: Balancing economic gains with preserving the unique character of 

the region amidst increased tourism. 

▪ Infrastructure Strain: Worries about strain on local infrastructure to accommodate 

both existing and construction-related needs. 

In summary, residents advocate for transparent communication, community engagement, and 

sustainable practices to address concerns, ensuring a balanced and positive impact on their lives and 

the overall well-being of the community. 

d. Questions to hotel industry representatives: 

• Anticipated Positive Impact of the High-Capacity Road: 

o Boost in Tourism: Representatives foresee increased tourist arrivals, enhancing hotel 

occupancy rates and overall demand for accommodation. 

o Expanded Customer Base: Improved accessibility attracts a broader range of visitors, 

diversifying the customer base and tapping into new markets. 

o Financial Growth: Influx of tourists is seen as a catalyst for financial growth, translating 

into higher revenue and profitability for hotels. 

o Job Creation: Anticipated tourism growth presents an opportunity for additional 

employment within the hotel sector, contributing to local economic well-being. 

o Promotion of Local Attractions: Improved connectivity enhances the visibility of local 

attractions, attracting more tourists and contributing to the overall appeal of the region. 

o Infrastructure Development: Acknowledgment of potential additional infrastructure 

development benefiting the business environment. 

• Decision-Making Regarding Construction the High-Capacity Road: 

o Positive Impact: Representatives envision a positive impact on hotel investments due 

to increased accessibility, potential for higher occupancy rates, and better return on investment. 

o Financial Opportunities: Improved infrastructure is expected to create favorable 

conditions for hotel investments, promoting economic growth within the industry. 

o Consideration of Alternative Route: Recognition of potential drawbacks of the 

alternative route, including increased costs and potential longer paths. 

• Balancing Economic Viability and Sustainability: 

o Strategic Approach: Striking a balance between economic viability and sustainability, 

representatives consider the long-term economic benefits of the high-capacity road. 

o Collaboration with Stakeholders: Seeking collaboration with government authorities 

and local communities to align investment decisions with overall development goals. 

• Perceived Social and Environmental Impact of the High-Capacity Road: 

o Social Impact: Acknowledgment of positive social impact through increased tourism, 

potentially creating employment opportunities and engaging with the local community. 

o Environmental Impact: Awareness of potential environmental consequences, with an 

emphasis on the need for sustainable practices to justify economic benefits. 

• Perceived Social and Environmental Impact of the Alternative Lower-Capacity Route: 

o Social Impact: Recognition of potential impact on the overall tourist experience, with 

concerns about accessibility and influence on the local community. 

o Environmental Impact: Acknowledgment of environmental concerns, understanding 

that increased costs for preservation measures could impact economic feasibility. 
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• Influence on Economic Expectations: 

o Balancing Considerations: Hotel representatives recognize the delicate balance 

between social, environmental, and economic considerations. 

o Tourist Experience: Understanding that the perceived attractiveness of the region 

directly influences the tourist experience and, consequently, the success of the hotel industry. 

o Strategic Decision-Making: Strategic alignment of economic expectations with 

sustainable practices, community well-being, and responsible tourism development. 

 

In summary, hotel industry representatives approach the anticipation of tourism growth and 

road construction decisions with a nuanced understanding of the interconnected elements of social, 

environmental, and economic impacts. Their strategic decision-making reflects a commitment to 

sustainable practices, community engagement, and responsible tourism development to ensure a  

positive and lasting impact on the region's economic and environmental well-being. 
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4. Suggested solution to the Multi-Criteria Analysis  

 
Economic Criteria Social Criteria Environmental Criteria 

Total 
(0-1) 

EC1. Tourist 
Revenue 
Generation 
(Weight: 
25%): 
 

EC2. 
Infrastructure 
Costs 
(Weight: 25%): 
 

SO1.Community 
Impact (Weight: 
35%): 
 

SO2. 
Accessibility 
and 
Connectivity 
(Weight: 15%): 

EN1. 
Biodiversity 
and 
Ecosystem 
Impact 
(Weight: 
20%): 
 

EN2.Carbon 
Footprint, Air 
Quality and 
noise impact 
(Weight: 
15%): 
 

EN3. Land Use 
and 
Conservation 
(Weight: 15%): 
 

 

A1 - High-
capacity road 

0,250 0,167 0,117 0,150 0,067 0,100 0,100 0,950 

A2 - Low-
capacity road 

0,083 0 0,233 0,050 0,133 0,150 0,150 0,800 

A1  Economic Criteria=  0,417 Social Criteria = 0,267 Environmental Criteria = 0,267 
 

A2 Economic Criteria = 0,083 Social Criteria = 0,283 Environmental Criteria = 0,433 
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The cumulative scores yield a total score of 0.950 for the high-capacity road (A1) and 0.800 for 

the low-capacity road (A2). The higher total score for the high-capacity road suggests that, considering 

the weighted criteria, it holds a slightly stronger overall position in the multicriteria analysis. However, 

it is important to note that despite the higher total score, the social and environmental assessments 

reveal that option 1 performs less favorably in these dimensions compared to option 2. This highlights 

the need for a comprehensive examination of the trade-offs between economic, social, and 

environmental factors to make informed and balanced decisions. 

Summary 

Chapter provides an in-depth examination of the complexities involved in constructing a high-

capacity road through an environmentally protected area in a Latin American country. The discussion 

is structured around a role-play that simulates a stakeholder meeting, engaging diverse perspectives 

to explore the implications of such infrastructure projects on both the environment and the 

communities involved.   

The role-play highlighted the critical importance of involving all stakeholders, including 

government officials, indigenous communities, hotel industry representatives, and local residents. This 

engagement is crucial for understanding the varied impacts of development projects and for building 

consensus, which is vital for the sustainability of such projects. 

The case study underscores the necessity of conducting thorough ESIAs to forecast and 

mitigate negative impacts on the environment and local communities.  

The economic analysis through a multi-criteria framework shows the need to balance short-

term financial gains against long-term social and environmental costs. 

 The role-play methodology used in the chapter serves as a practical demonstration of how 

complex decision-making processes can be navigated in highly sensitive projects. It emphasizes the 

importance of a balanced approach that does not overly prioritize one criterion (such as economic 

benefit) over others (such as environmental sustainability). The chapter not only addresses the 

immediate impacts of construction projects but also serves as an educational tool, providing insights 

into the application of EIA in real-world scenarios. It prepares students and professionals to approach 

infrastructure development with a comprehensive understanding of its multi-dimensional impacts. 

Discussion Questions 

1. How does using real-life cases, such as road construction, help students better 

understand the principles of Environmental Impact Assessment (EIA)? 

2. What are the main challenges and considerations when conducting an EIA for 

infrastructure projects that intersect with environmentally sensitive areas or indigenous 

communities? 

3. How do different stakeholders' perspectives, as demonstrated in the role-playing 

simulation exercise, influence the EIA process and decision-making for road construction projects? 

4. What role does multicriteria analysis (MCA) play in assessing the environmental, 

social, and economic impacts of road construction projects, and how can it inform sustainable 

decision making? 

5. How can educators further enhance EIA education by incorporating hands-on activities 

and stakeholder engagement opportunities, as demonstrated in the case study? 
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Suggested Readings 

Byron, H. J., Treweek, J. R., Sheate, W. R., & Thompson, S. (2000). Road developments in the UK: an 
analysis of ecological assessment in environmental impact statements produced between 
1993 and 1997. Journal of Environmental Planning and Management, 43(1), 71-97. 

Geneletti, D. (2019), Multicriteria Analysis for Environmental Decision-Making, London: Anthem Press 
Glucker, A.N., P.P.J. Driessen, A. Kolhoff and H.A.C. Runhaar (2013), Public participation in 

environmental impact assessment: why, who and how? Environmental Impact Assessment 
Review, 43: 104–111. https://doi.org/10.1016/j.eiar.2013.06.003 

REMA (2009). Sector guidelines for environmental impact assessment (EIA) for roads development 
projects in Rwanda, Rwanda Environment Management Authority. 

  

https://doi.org/10.1016/j.eiar.2013.06.003
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CHAPTER 12: CASE STUDIES IN VARIOUS 
CONTEXTS 

 This chapter presents two instructional case studies that focus on Environmental Impact 

Assessments (EIA). Case Study 1 examines EIAs in the textile and garment sector in Bangladesh, 

Cambodia, Indonesia, and Viet Nam. Its goal is to evaluate the effectiveness of EIA, identify strengths 

and weaknesses, and offer recommendations to improve environmental sustainability. Case Study 2 

revolves around Sustainable Energy's wind power plant project, emphasising the integration of gender 

considerations throughout the EIA process. The objective is to promote sustainable energy while 

ensuring a thorough assessment of gender-related impacts. 

12.1 Case Study 1 Statement 

TEXTILE AND GARMENT SECTOR Case Background 

Sharpe et al. (2022) provide a comparative analysis of environmental impact assessment (EIA) 

mechanisms in the textile and garment sector of Bangladesh, Cambodia, Indonesia, and Viet Nam.  

The purpose of this case study is to evaluate the effectiveness of EIA systems and identify areas 

for improvement to promote environmental sustainability in the textile and garment industry. 

This instructional case study aims to provide a comprehensive understanding of the 

comparative analysis of EIA mechanisms in the textile and garment sector while highlighting the gaps, 

opportunities, and recommendations for further actions to promote environmental sustainability in 

the industry. 

Questions 

With the information provided in Sharpe et al. (2022), please respond to the following 

questions: 

1. What are the main environmental impacts of the textile and garment sector in these 

countries? 

2. Prepare an activity/environmental impact matrix on the textile and garment sector 

(see template). 

3. What are the main strengths and weaknesses of the EIA systems in these four focus 

countries?  

4. What are the main differences in environmental regulation among these countries?  

5. How can the findings in this report be applied to improve environmental impact 

assessment (EIA) practices in other industries or regions? 

Reference: 

Sharpe, S., Retamal, M., Martinez-Fernandez, M. (2022). Assessing the Impact: Environmental impact 

assessment in the textile and garment sector in Bangladesh, Cambodia, Indonesia and Viet 

Nam, ILO Working Paper 51 (Geneva, International Labour Organization).DOI: 

10.54394/YCEP9777 

Appendix - Template: Activity/environmental impact matrix  

Textile and Garment Actitivities Environmental Impacts 
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12.2 Instructor's Guide to Case Study 1 

Rationale for Integrating a Textile and Clothing Case in Environmental Impact Assessment 

Education 

The inclusion of a textile and garment case in Environmental Impact Assessment (EIA) 

education is strategically motivated by the sector's profound environmental implications and its 

representation of a global industry. The textile and garment industry, as examined in the case by 

Sharpe et al. (2022), operates in multiple countries and its environmental footprint is particularly 

significant. Integrating this case into EIA education serves the following purposes: 

a. Relevance to industry: The textile and garment industry is a major contributor to 

environmental challenges, including water pollution, resource-intensive processes, and energy 

consumption. Analysing this sector provides students with real-world insights into a globally impactful 

industry. 

b. Multinational context: The case covers multiple countries, allowing students to understand 

the diverse environmental contexts and regulatory landscapes in Bangladesh, Cambodia, Indonesia 

and Viet Nam. This multinational perspective enriches their understanding of EIA issues. 

c. Comprehensive learning: The case offers a comprehensive view of the mechanisms of EIA, 

environmental impacts, and regulatory strengths and weaknesses. It aligns with the course's objective 

to develop a holistic understanding of EIA processes and their applications. 

Learning outcomes (LO): 

LO1- Comprehensive understanding of EIA mechanisms.  

Students will have a thorough understanding of the mechanisms of environmental impact 

assessment (EIA) in the textile and garment sector of Bangladesh, Cambodia, Indonesia and Viet Nam, 

as delineated in the case study by Sharpe et al. (2022). This includes an exploration of comparative 

analysis, gaps, opportunities, and recommendations for environmental sustainability in the industry. 

LO2- Critical Analysis of Environmental Impacts.  

The students will cultivate the ability to critically analyse and identify the primary 

environmental impacts linked to the textile and garment sector in the specified countries. They will 

apply their analytical skills to craft an activity/environmental impact matrix, demonstrating a practical 

comprehension of the sector's ecological footprint. 

LO3-Evaluation of EIA systems.   

By addressing the strengths and weaknesses of the EIA systems in the focus countries, the 

students will acquire the ability to evaluate the effectiveness of environmental impact assessment 

mechanisms. This requires a discerning examination of regulatory frameworks and the identification 

of areas for improvement, contributing to a broader understanding of sustainable practices in the 

industry. 

Integrating Learning Outcomes with EIA Course Skills 

The table links the learning outcomes of the case with key skills in our course. 

Table 1. Integrating learning outcomes with EIA course skills 

Learning Outcomes Skills of the Course 

LO1 Assessing the conditions where EIA is necessary. 

LO2 Assess risk and mitigation measures 

LO3 Develop an EIA report: 
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Case-learning strategies:  

The case is designed around two core-learning strategies in the course: (1) “Group 

Presentation and Discussion”, where students engage in collaborative analysis, and (2) “Conducting a 

real case-based environmental impact assessment simulation”, providing a hands-on, practical 

approach to applying theoretical concepts in a real-world context. 

Planned Learning Activities 

The following are detailed instructions for conducting the case study.  

Class structure: 

• Organise the class into small groups, assigning each group one or more questions to 

explore. 

• Provide the reading (Sharpe et al., 2022) and briefly introduce students to it as a 

working paper of the “International Labour Organisation” (ILO) focussing on environmental impact 

assessments in Southeast Asian countries. 

• Allocate time for group discussions and research before presenting their findings to 

the class. 

• Foster an interactive session in which groups can engage in constructive debates and 

share diverse perspectives. 

Assessment Criteria (Rubric): 

This rubric outlines the expected performance levels for each learning outcome at the basic, 

intermediate and advanced levels. Students will be assessed based on their ability to achieve the 

specified competencies in the context of the case study. 

Learning Outcome Basic Level Intermediate Level Advanced Level 

LO1- 

Comprehensive 

Understanding of 

EIA Mechanisms.  

Demonstrates basic 

understanding of EIA 

necessity conditions. 

Shows a good 

understanding of the 

contextual 

requirements for EIA. 

Exhibits a sophisticated 

understanding of 

nuanced EIA conditions. 

LO2-Critical 

Analysis of 

Environmental 

Impacts. 

Performs the EIA 

process with guidance, 

demonstrating basic 

steps. 

Conducts the EIA 

process 

independently, 

showing proficiency. 

Executes the EIA process 

expertly, showcasing in-

depth analysis 

LO3- Evaluation of 

EIA Systems 

Identifies risks and 

suggests basic 

mitigation measures. 

Evaluates risks 

effectively and 

proposes suitable 

mitigation. 

Demonstrates advanced 

evaluation skills, offering 

strategic mitigation 

approaches. 

Suggested responses to the questions. 

Responses to the proposed questions in the case study are presented below.  

Question 1 - What are the main environmental impacts of the textile and garment sector in 

these countries? 

The main environmental impacts of the textile and garment sector in these countries are 

concentrated in several areas. The most significant impacts are due to the intensity of water resource 

use, chemical use, including toxic chemicals, wastewater discharges and lack of treatment processes, 

and energy use with high intensity of carbon in electricity.  

The textile industry in general has an enormous water footprint ranging from agricultural 

water consumption for cotton farming to water consumption in textile printing, dyeing, and finishing. 

This is a major contributor to water pollution and water security issues in these countries, with the 
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growing demand for water from the textile sector intensifying competition with other water uses, 

driven by the growth of the population and the demands placed on the food supply.  

In addition, industry contributes to transport emissions throughout the supply chain, as 

materials and final products are shipped worldwide. 

Question 2 - Prepare an activity/environmental impact matrix about the textile and garment 

sector.  

Based on the information provided, we can prepare an activity/environmental impact matrix 

on the textile and garment sector by focussing on the environmental impacts of the sector and the 

activities that contribute to these impacts. 

Matrix Activities/Environmental Impacts: 

 

Textile and Garment Actitivities 

Environmental Impacts 

Water use / 

Pollution 

Energy Use Textile 

Waste 

Environmental 

Pollution 

Production of raw materials 

(i.e. cotton) 

High Low Low Low 

Weaving, dyeing, finishing 

processes in textile 

manufacturing 

High High Low Low 

Garment assembly Low Low High Low 

Transport of materials and final 

products 

Low Low Low High 

Based on the text provided, it seems that there are significant environmental degradation and 

impacts, particularly in terms of water resources, in all countries (Bangladesh, Cambodia, Indonesia, 

and Viet Nam). 

The cultivation of raw materials, such as cotton, typically requires significant water use. The 

weaving, dyeing, and finishing processes in textile manufacturing are resource intensive, particularly 

in terms of water and energy use. Garment assembly involves less water and energy use compared to 

earlier stages. However, it contributes significantly to textile waste due to cutoffs and scraps during 

the assembly process. Furthermore, the level of pollution is high as a result of emissions associated 

with the transportation of materials and final products. 

Question 3 - What are the main strengths and weaknesses of the EIA systems in these four 

focus countries? 

The main strengths and weaknesses of the EIA systems in the four focus countries (Bangladesh, 

Cambodia, Indonesia, and Viet Nam) are detailed in the comparative analysis report. 

Strengths: 

• The EIA systems are integrated into larger planning and management systems in each 

country. 

• The legal foundations for EIA systems are in place in the four focus countries. 

• There are procedures, standards for industrial emissions, and requirements for 

stakeholder/community participation in the EIA process. 

• A pool of skilled specialists is available to carry out and assess EIA. 

• The sharing and learning of knowledge from previous EIA is emphasised. 

Weaknesses: 

• Environmental sustainability is not adequately balanced with industrial and economic 

development in any of the countries. 

• Significant environmental degradation has occurred, particularly in water resources, 

over time. 
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• Transparency in approval processes is lacking. 

• The requirements for the specialist professionals involved in EIA and approval are not 

adequately met. 

• Follow-up and monitoring activities are not adequately resourced. 

• Environmental regulations with legal requirements for EIA are not sufficient to ensure 

environmental standards. 

Question 4 - What are the main differences in environmental regulation among these 

countries? Please, explain. 

The main differences in environmental regulation between these countries can be observed 

in the effectiveness of the regulations and the capacity for enforcement and compliance. 

In Bangladesh, Cambodia, Indonesia, and Viet Nam, environmental conservation and 

management regulations have adopted environmental impact assessment (EIA) systems. However, the 

effectiveness of these systems varies. For example, in Viet Nam, environmental regulations have 

evolved rapidly over the last 30 years, with the 2005 Law on Environmental Protection providing for 

EIA of planned proposals and regulations for environmental management systems (EMSs) for 

operational stages. This shows a significant evolution in the environmental management of industrial 

development in Viet Nam. Processes include requirements for public participation, increased 

requirements for environmental management and monitoring activities, and strengthened definitions 

of the roles and responsibilities of government agencies. 

On the other hand, in Cambodia, the EIA systems are not as developed as in the other 

countries, suggesting a lack of institutional capacity and experience to carry out EIA. 

The comparative analysis also highlights the lack of effective regulations and enforcement in 

these countries. Environmental degradation, particularly in water resources, has occurred in the same 

time period as the emergence and strengthening of environmental management systems, indicating a 

lack of balance between environmental sustainability and industrial and economic development. 

Furthermore, issues such as low levels of awareness of environmental regulations, a lack of 

human resources to manage compliance, and infrastructure gaps in wastewater treatment and air 

emissions have been identified in Viet Nam, suggesting a need for capacity building and awareness 

raising within the industry regarding environmental regulatory compliance. 

In summary, the main differences lie in the level of evolution and effectiveness of 

environmental regulations, the capacity for enforcement, and the balance between industrial and 

economic development and environmental sustainability.  

References 

Sharpe, S., Retamal, M., Martinez-Fernandez, M. (2022). Assessing the Impact: Environmental impact 

assessment in the textile and garment sector in Bangladesh, Cambodia, Indonesia and Viet 

Nam, ILO Working Paper 51 (Geneva, International Labour Organization).DOI: 

10.54394/YCEP9777 

Discussion Questions: 

1. How do the strengths and weaknesses of environmental impact assessment (EIA) 

systems in the textile and garment sector highlight the importance of comprehensive regulatory 

frameworks in promoting environmental sustainability? 

2. In what ways can the findings and recommendations of the comparative analysis of 

EIA mechanisms in the textile and garment sector be applied to improve environmental impact 

assessment practices in other industries or regions? 

3. What specific measures can be implemented to address identified weaknesses in EIA 

systems, particularly with respect to transparency, stakeholder participation, and enforcement 

mechanisms? 



 

 

 

149 
 

Suggested Readings 

Muthu, S. S. (2020). Assessing the environmental impact of textiles and the clothing supply chain. 

Woodhead Publishing. 

Hossain, Dipita (2023) Exploring the role of Environmental Impact Assessment (EIA) system in delivering 

environmental sustainability within the textile industry of Bangladesh. Ph.D. thesis, University 

of Liverpool. https://livrepository.liverpool.ac.uk/id/eprint/3167939 

Resta, B., & Dotti, S. (2015). Environmental impact assessment methods for textiles and clothing. 

In Handbook of life cycle assessment (LCA) of textiles and clothing (pp. 149-191). Woodhead 

publishing.  

12.3 Case Study 2 Statement 

Sustainable Energy Case Background 

In 2022, Sustainable Energy plans to construct a wind power plant on the outskirts of a city. 

Valentina Herrera, the appointed project manager, is tasked with completing the project. The project 

aims to promote sustainable energy and address gender in a comprehensive way. To this end, 

Valentina Herrera has to perform an environmental impact assessment (EIA), identifying the gender-

related aspects of the project at the following seven stages: 

(1) Start-up. It involves the initial communication among organisations involved in the IEA 

process. It also includes identifying the institutions to be involved, determining the process manager, 

defining the assessment's vision, conducting a needs assessment, securing the necessary mandate, 

and assessing the feasibility of obtaining funding for the work. 

(2) Institutional setup. It is important to identify appropriate institutions with clearly defined 

roles in the IEA process. The role of the lead institutions is to ensure that cross-cutting issues, such as 

gender considerations, are addressed in a comprehensive, coherent, and up-to-date manner. 

(3) Scoping and design. This phase identifies the priorities and critical issues to be included in 

the IEA. The team determines the appropriate methodology, defines the scope of interest, establishes 

a timeline, and identifies sources of data and information. 

(4) Planning. In this phase, the focus is on consolidating the key process elements and content 

identified in the previous stage into a well-organised and succinct plan. This includes: 

- Creating a timetable with clearly defined outcomes at each stage. 

- Identify human, financial, and infrastructure resource requirements and develop 

strategies to address any deficiencies. 

- Establishing effective coordination mechanisms with the team. 

(5) Implementation. This stage comprises three fundamental elements: identification of 

environmental issues, indicators, and data sources; data collection, analysis, and documentation; 

translation (if required), and eventual publication. It is crucial that the implementation plan 

incorporates a gender-sensitive approach. 

(6) Communication and outreach. Establishing a communication and outreach strategy proves 

beneficial in the initial stages rather than waiting until the assessment's content is finalised. 

Communication is not treated as a distinct stage but is viewed as an ongoing, concurrent activity 

alongside IEA. The emphasis is on promoting various IEA products and messages, organising media 

interviews, conducting stakeholder presentations, and creating platforms for sharing, such as the 

Community of Practice. 

(7) Monitoring and evaluation. It is not a one-time thing, but a starting point to gather useful 

information regularly. Set up a Monitoring and Evaluation (M&E) system right from the beginning of 

the IEA process. 
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Question: Create a checklist for each phase of the environmental impact assessment, 

focussing on gender impact, as part of the Sustainable Energy project. 

12.4 Instructor’s guide to Case Study 2 

Rationale for Integrating a Wind Power Case in Environmental Impact Assessment Education 

This case study, centred on Sustainable Energy's wind power plant project, provides a practical 

and comprehensive approach to environmental impact assessment (EIA) education. By incorporating 

gender considerations at each of the seven stages, it emphasises the critical intersection of sustainable 

energy and gender impact assessments. The case underscores the importance of addressing gender-

related aspects right from the beginning, ensuring a holistic evaluation process. 

This educational resource offers a real-world scenario where students are tasked with creating 

a gender-focused checklist for each phase of the EIA within the Sustainable Energy project. The 

integration of gender sensitivity throughout the EIA stages exemplifies a forward-thinking approach to 

environmental education, preparing students to navigate the complexities of sustainable projects with 

a socially inclusive perspective. 

Learning outcomes (LO): 

Integrate gender perspectives in environmental impact assessment. 

Students will learn to incorporate gender considerations at different stages of an 

Environmental Impact Assessment (EIA) by creating gender-focused checklists. This skill empowers 

them to analyse and address gender-related aspects in environmental projects, promoting a more 

inclusive approach to sustainability. 

Integrating Learning Outcomes with EIA Course Skills 

The table links the learning outcomes of the case with key skills in our course. 

Learning Outcomes Skills of the Course 

LO1 Develop EIA Report. 

Table 1. Integrating learning outcomes with EIA course skills. 

Case-learning strategies:  

The case is designed around two core-learning strategies in the course: (1) “Group 

Presentation and Discussion”, where students engage in collaborative analysis, and (2) “Conducting a 

real case-based environmental impact assessment simulation”, providing a hands-on, practical 

approach to applying theoretical concepts in a real-world context. 

Planned Learning Activities 

The following are detailed instructions for conducting the case study.  

Class Structure 

• Form small student groups to encourage collaboration and idea exchange. 

• Allocate a specific time for case review and group discussion. 

• Establish a period for each group to present their answers and solutions. 

• Encourage active participation and questions during the in-class discussion. 

Assessment Criteria (Rubric) 

This rubric outlines the expected performance levels for each learning outcome at the basic, 

intermediate and advanced levels. Students will be assessed based on their ability to achieve the 

specified competencies in the context of the case study. 
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Learning Outcome Basic Level Intermediate Level Advanced Level 

LO1 Demonstrates basic 

understanding of EIA 

necessity conditions. 

Shows a good 

understanding of the 

contextual 

requirements for EIA, 

including gender 

aspects. 

Exhibits a sophisticated 

understanding of 

nuanced EIA conditions, 

considering gender 

comprehensively. 

Suggested responses to the question. 

This proposed solution aims to guide students in developing a thorough understanding of 

sustainable project management, encompassing considerations for gender equality. 

Potential gender-related concerns during the construction and operation of the wind power 

plant may include disparities in employment opportunities, unequal representation in various roles, 

and the potential for a gender-related impact on the local community. It is essential to consider how 

the project can affect both genders differently, to ensure that women have equal access to 

employment, leadership roles, and participation in decision-making processes. Specific actions should 

be directed towards fostering an environment free from gender-based discrimination and promoting 

inclusive practices. 

According to UNEP (2009), some of the questions could be the following. 

1. Start-up.  

- Does the integrated environmental assessment address gender issue(s)? If so, please describe 

how and, if not, provide an explanation. 

- Does the background/context analysis of the assessment examine: (a) the different situations 

of men and women; (b) the impacts the assessment will have on different groups.  

- Have there been any attempts to prepare the budget project from a gender perspective?  

- How do the budgetary allocations impact men and women?  

- Are there sufficient funds to include women’s and men’s differentiated needs and consider 

them in the evaluation?  

2. Institutional setup. 

- Is the IEA team gender balanced?  

- Have the teams been trained on gender integration?  

- Has awareness of the gender dimensions and importance been communicated to all partners 

and institutions involved?  

- Does the lead organisation have a policy or strategy for gender equality?  

- Have government institutions responsible for gender equality been involved and consulted? 

3. Scoping and Design. 

- Have you addressed any gender inequalities real or potential within the scope of the project?  

- Are gender dimensions adequately addressed in the design of the assessment? 

- Have you identified and taken into account risks that may affect the equal access of and 

participation of both men and women to benefit from environment resources?  

- Have you considered lessons learnt from previous IEAs taking into consideration gender 

dimensions and integrate them into project formulation where relevant?  

4. Planning 

- Do the assessment objectives and key results address one or more clearly defined gender 

issues?  

- Do you have a plan to engage with gender focal points within the various organisations as 

the IEA process is ongoing either as project counterparts or as gender advisors? 

5. Implementation 
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- What specific activities are required to ensure attention to gender issues?  

- Has data been collected equally on men and women so that gender impacts are tracked to 

assess how men and women are affected by the environment?   

- Is the capacity of those involved in the assessment developed to implement from a gender 

perspective? 

6. Communication and Outreach  

- Does the communication strategy address the linkages between gender and environment?   

- Have you integrated information on gender results into regular communication such as 

newsletters, progress reports, social media, website, etc.?  

- Has the communication team considered disseminating gender issues arising from the 

assessment through workshops, case studies, or success stories?  

- Has the communication team adapted gender sensitive language as it suits different 

stakeholders such as policy makers, academia, etc.? 

7. Monitoring and Evaluation  

- Have men and women in the team equally participated in decision-making during the IEA 

process?   

- Are their specific indicators identified to monitor results relating to gender equality?  

- Do mid-term reviews include gender as a specific criterion/component?  

- Have you identified good practices and lessons learnt on project outcomes/output or 

activities that promote gender equality or women empowerment? 

Discussion Questions 

1. How does integrating gender considerations in environmental impact assessments 

contribute to fostering inclusive and sustainable development practices? 

2. What potential benefits and challenges could arise from adopting gender-focused 

checklists in the planning and execution of environmental assessments across various projects and 

industries? 

3. What are some examples of successful integration of gender perspectives into 

Environmental Impact Assessments (EIA) and how have these initiatives contributed to promoting 

gender equality and sustainability within various projects and industries? Please provide examples 

from reliable sources. 

Suggested Readings 

IRENA (2020) Wind Energy. A Gender Perspective. 

UNEP (2020). Guidelines for Assimilating Gender in Integrated Environment Assessments (IEA).  

https://wedocs.unep.org/20.500.11822/22346 

Kolhoff, A.J. (1996) Integrating gender assessment study into environmental impact assessment, 

Project Appraisal, 11:4, 261266, DOI: 10.1080/02688867.1996.9727553 

 


