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1. INTRODUCTION 
 
 
1.1 Roads and environmental damages 
 

Roads facilitate the movement of people and goods, establishing a direct linkage 
between two places (travel points), origin and destination, with a single mode and with varied 
means. Motorized road transport has thus become an integral element of modern life, 
contributing to economic development and enhancing the quality of life. The demand for 
roads within a country has increased tremendously as the mobility of urban, suburban and 
regional commuters has increased, as has the transport of assorted agricultural produce, 
industrial raw materials and finished products. The demand has further increased since road 
transport has become the means of personalized transport. The remarkable economic 
growth achieved in the last decade by most developing countries in the Asian and the Pacific 
region has put a daunting pressure on infrastructure development, of which roads are the 
starting point. Consequently, the construction, expansion and upgrading of the national road 
network was already a major aspect of the economic development programmes in most 
countries of the region in the past decade. This is expected to continue for at least the next 
20 to 30 years.   
 

The construction, maintenance and rehabilitation of roads, however, have caused 
widespread environmental degradation. Poorly planned roads and bad practices in 
construction, maintenance and rehabilitation have far-reaching and negative effects. The 
resulting damages, in many cases, are permanent. The negative effects continue for a long 
time and have lasting consequences. In such cases, the adverse impacts are so severe that 
they offset their benefits of facilitated linkages, enhanced mobility and improved accessibility. 
 

The extent and coverage of such damage is very extensive to the natural non-living, 
natural living and human environment (figure 1.1). Road development projects have caused 
minor to serious damage to land, water and air. They have disfigured topography and 
landscape, damaged soils, disrupted drainage systems, contaminated water bodies and 
deteriorated air quality.  
 

Road development is a major source of damage to the natural living environment, 
including ecological destabilization, habitat instruction, and damage to flora and fauna.  
 

Road development is also a source of damage to the human environment, covering a 
wide range of fields, particularly human settlements, activities, residences and workplaces, 
health and safety. Displacement and resettlement caused by road development have 
presented insurmountable difficulties to affected families and businesses. The sudden 
accessibility by roads has resulted in a faster pace of life, disruption of lifestyles, and other 
social impacts of external influences on communities and inhabitants who are ill prepared for 
the rapid changes brought about by roads. Losses of community, religious and cultural 
heritage have occurred. Roads also have contributed to poor health caused by air pollution 
as well as the spread of dust, debris and waste. Road accident rates in many countries in 
the region are 10 or even 100 times higher than the rates in developed nations, creating fear 
and severe distress to inhabitants along the roads. The extent of the environmental damage 
caused by roads is presented in figure 1.1. 
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  Environment Damages 

Destruction of topography/physical features 
Damage to landscape 
Erosion and loss of productive soils 
Soils contamination 
Slope failures and mass movements 
Disruption to surface water run-off system 
Disruption of groundwater system 
Contamination of waterbodies 
Spread of dust, debris and waste in air, water and land   
Forest destruction 
Habitat intrusion 
Ecological destabilization 
Contamination of flora and fauna 
Transmission of diseases  
Disturbance to agriculture, horticulture and aquaculture 
Disturbance to economic activities 
Disturbance to human settlements 
Disturbance to residences and workplaces 
Adverse effects on human health 
Adverse effects on safety 
Impairment of aesthetics 

 
Figure 1.1 Environmental and social damages that are caused by road 

infrastructure development and traffic operations 
 

Such undesirable environmental and social impacts were still observed in ongoing 
road projects as reported by a recently completed survey by ESCAP (2000). 
 
 
1.2 Concept of a mandatory environmental impact assessment of road 

projects and possible implementation problems in the ESCAP region 
 

Environmental impact assessment (EIA) consists of a systematic investigation into 
both positive and negative effects of a proposed development project on the natural and 
human environments in short-term and long-term time frames. It helps develop environment-
friendly projects and seeks to reduce environmental degradation caused by development 
initiatives (ESCAP 1990, 1996, 1997). It also provides a plan to reduce the negative 
environmental effects of development projects through alternative approaches, design 
modifications and remedial measures. 

 
To identify and minimize the environmental damage caused by road infrastructure 

development and transport operations, to reduce the adverse environmental impacts, and to 
prevent further aggravation of the situation, the concept of a mandatory EIA for road 
construction, maintenance and rehabilitation, as well as transport operations, has been 
established as the initial and essential preventive strategy.   

 
Although the concept of EIA is gaining increasing acceptance in the region, in many 

countries, it has remained very much a planning tool on paper, and the implementation is 
generally not very satisfactory. One of the major contributing reasons for the absence of EIA 
in many road projects, and ineffective or incomplete implementation in other projects that did 
include EIA, is the failure to introduce it as a planning tool early when the project was 
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conceived and planned (ESCAP 1998, 2000) and the failure to integrate it into the road 
project cycle: conception, planning, design, implementation, and monitoring and evaluation.  
 

There was a lack of general environmental awareness among administrators, 
highway professionals, as well as the general public. 
 

Road projects were mostly initiated based on economic needs without taking into 
account environmental considerations. Except for a few major externally funded projects, the 
quality of EIA reports was unsatisfactory. Throughout the region, EIA has been conducted in 
a rather loose form, and often taken as a supplementary requirement, secondary to the 
overall economic and engineering issues. 
 

In most cases, baseline conditions could not be adequately defined owing to the lack 
of relevant data.  Historical and planning data were incomplete and records of completed 
projects were often not available.  Poor accessibility of environmental data and information 
(including EIA reports of road projects) has created problems in EIA analysis and 
implementation by both public agencies and private parties. 
 
 Despite the laws and regulations enacted in most countries, there was in general a 
poor appreciation and understanding of the legal framework set out for EIA planning and 
implementation.  
 
 A critical problem common to the region was the weak delineation of responsibility 
and accountability in the planning and implementation of EIA.  The respective roles of EIA 
undertaking agencies (the road and highway authorities), and the EIA approving authorities 
(the Ministry of the Environment, the Forestry Department etc) were, more often than not, 
unclear and ill defined. Consequently, coordination between highway planners or designers 
and environmental specialists was weak, ineffective and even totally absent.   
 
 In the road project cycle, the interrelationship between the undertaking and approving 
authorities, and with parties (consultants and contractors) proposing measures to meet and 
execute EIA requirements, is usually informal and not well set out.   
 
 Lack of commitment in EIA implementation among the decision makers and senior 
management has been identified as a major hindrance to proper EIA implementation. This 
has given rise to weak enforcement, absence of monitoring and lack of commitment from the 
various agencies supposedly in charge of undertaking, approving and enforcing EIA.  
 

The general public in the region were relatively weak in their environmental 
awareness. Most were not aware of the consequences of environmental impacts caused by 
road projects. Practically, there was negligible involvement of public and non-governmental 
organizations in all the stages of road projects.  
 
 

1.3 Review of the existing EIA guidelines 
 

A survey of the commonly available published information reveals that the EIA 
guidelines covering both general development projects and specific road transport 
development projects were developed by bilateral and multilateral development agencies 
and international organizations such as the United States Agency for International 
Development (USAID), United Nations Environmental Programme (UNEP), United Nations 
Economic and Social Commission for Asia and the Pacific (ESCAP); Asian Development 
Bank (ADB); World Bank, Organisation for Economic Cooperation and Development 
(OECD), and Inter-American Development Bank (IADB).   
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An extensive literature survey reveals the following existing EIA guidelines:  
 
EIA guidelines covering general development projects: 
 
(a) Environmental Impact Assessment Guidelines Manual, United States Agency for 

International Development (USAID), Washington, DC, 1974 
(b) Environmental Impact Assessment: Guidelines for Planners and Decision Makers 

(ST/ESCAP/351), ESCAP, 1985. 
(c) Environmental Impact Assessment: A Management Tool for Development Projects 

(ST/ESCAP/762), ESCAP, 1988. 
(d) Environmental Impact Assessment – Basic Procedures for Developing Countries, 

United Nations Environmental Programme, Nairobi, 1988. 
(e) Environmental Assessment Sourcebook, Vols.1-3, World Bank, Washington DC, 

1991. 
(f) Environmental Guidelines for Selected Infrastructure Projects, Asian Development 

Bank, Manila, 1993. 
(g) Environmental Impact Assessment – Good Practice Guide, United Nations 

Environmental Programme, Nairobi, 1995. 
(h) Strengthening Environmental Impact Assessment Capacities and Preparation of 

Environmental Guidelines, Asian Development Bank, Manila, 1996. 
 
 
EIA guidelines specific to road development projects: 
 
(a) “Environmental impact assessment of road transport development: the state-of-the-

art in selected countries of the ESCAP region”, background paper submitted to the 
Seminar on the EIA of Road Transport Development, ESCAP, Bangkok, 3-8 
November 1986. 

(b)  “Report of the ESCAP/UNEP Seminar on Environmental Impact Assessment of Road 
Transport Development”, ESCAP, Bangkok, 3-8 November 1987. 

(c)  Environmental Impact Assessment of Road Transport Development: The State-of-
the-Art in Selected Countries of the ESCAP Region, ESCAP, Bangkok, 1988. 

(d)  Environmental Impact Assessment:  Guidelines for Transport Development,  
(ST/ESCAP/785), ESCAP, 1990. 

(e) Environmental Impact Assessment of Roads, Organisation for Economic Cooperation 
and Development (OECD), Paris, 1994. 

(f) Roads and the Environment: A Handbook, Report TWU 13.  Transport Division, 
World Bank, Washington DC, 1994. 

(g) Environmental Assessment in the Transportation Sector – Guidelines for Managers, 
Inter-American Development Bank (IADB).  Washington DC, 1996. 

(h) Roads and the Environment: A Handbook, Transport Division, World Bank Paper 
No. 376, Washington DC, 1997. 

 
Most countries in the region have already developed environmental impact 

assessment for development projects. Countries such as Australia, China, India, Japan, 
Malaysia, the Philippines, the Republic of Korea and Thailand have also developed EIA 
guidelines for road projects. A brief review of the EIA guidelines adopted by some 
international organizations and some countries in the Asia-Pacific region was made and 
some basic differences among them were noted.  Some had statutory status and were 
compulsory.  Some dealt mainly with the procedural aspects rather than the technical 
aspects of EIA, while others dealt with both.  Some guidelines concentrated mainly on the 
procedure for EIA preparation, leaving procedures for reviewing to the agencies responsible 
for implementation.  All the guidelines, however, stressed the importance of carrying out EIA 
at the earliest stage possible.  All dealt in detail with EIA format and various steps to be 
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taken, while some stressed the importance of an environmental management plan which 
included mitigating measures, monitoring and environmental auditing.   
 

At the regional level, ESCAP attached high priority to the integration of environmental 
considerations into development project planning.  It organized a number of inter-agency, 
intergovernmental and expert group meetings on EIA related to general development 
projects and also road transport development projects. However, none of the countries in the 
ESCAP region has guidelines for a comprehensive process for road projects on how 
environmental agencies can effectively perform the EIA process.  
 
 
1.4 Current issues concerning the EIA process in road projects in the 

ESCAP region 
 

Since EIA has been conducted rather loosely in the region, and often taken as a 
supplementary requirement secondary to the overall economic and engineering issues, the 
first issue is to reorient the conventional planning method and process of road projects. 
Parallel to the consideration of economic benefit for road projects, equal emphasis should be 
given to environmental protection.  
 

Against the present one-shot EIA, the process should be integrated into the project 
cycle from the beginning and continued through, and the environmental professionals need 
to be involved in the entire process. A strong coordination and interrelationship between 
various environmental professionals, particularly EIA undertaking agencies and approving 
authorities, needs to be maintained.  
 

The present EIA process refers mostly only to broad environmental considerations, 
such as national forest and wildlife conservation, historical sites, critical land features and 
water bodies, guided by general environmental protection laws. For a better protection of the 
natural and human environment, the substantive level of environmental consideration needs 
to be augmented to cover particular aspects.   
 

Until now, the substantive issues covered concentrate on avoiding pre-defined 
circumstances or environment. Integration of detailed mitigation measures into the standard 
engineering design, taking care of the majority issues, could successfully get the job done. 
Consequently, there would be no need for a lengthy EIA report and list of mitigation 
measures in each project. The standard mitigation measures incorporated into the design 
should directly transform into standard construction contracts, which would automatically 
comply with the measures. 
 

In the context of public participation helping to mitigate environmental and social 
damages during the project cycle, it is important to note that many damages will only surface 
and be felt after the end of the road construction and the beginning of transport operations. 
While the number of people affected and the magnitude of direct impacts during the road 
construction phase are usually limited and relatively easy to deal with, the post-construction 
consequences tend to last for a long period of time and cover a much wider area 
geographically.  In addition, in the context of the ESCAP region, the adversely affected 
population are usually dispersed along a long stretch of the road and their voice is often not 
heard in the implementation of road projects.   
 

As shown in figure 1.2, procedural issues and substantive parameters are two major 
aspects to be considered in EIA implementation. The major concerns for each procedural 
issue and substantive parameter are presented in figures 1.3 and 1.4 respectively.  
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Institutional infrastructure and legal frameworks 
Extent and scope of EIA requirements  
Stages of the EIA process 
Information and data for EIA  
EIA implementation at various stages 
Enforcement of EIA recommendations 
Public participation  
 
Soil  
Water resources  
Air quality  
Ecosystem 
Landscape 
Community activities  
Displacement and resettlement  
Cultural heritage 
Noise   
Human health and safety  

 
 

Figure 1.2 Procedural issues and substantive parameters in the EIA process 
 
 
 
1.5 An improved EIA process for road projects 
 

For effective implementation and compliance with a mandatory EIA in the developing 
countries of the region, a comprehensive EIA process for road projects needs to be in place, 
encompassing the planning, design and implementation phases as well as follow-up analysis 
and monitoring. 
 

The main focus of this study is to address the EIA implementation issues 
encountered in the ESCAP member countries, analyse them and propose a comprehensive 
process for an effective EIA of road projects. The main issues of the EIA process for road 
projects in the region are discussed based on a review of the existing EIA process in the 
region and an assessment and evaluation of several recent studies. The justification for an 
improved EIA process, which contains the following elements: multistage process; equal 
emphasis on social issues; legal framework, institutional coordination and professional 
accountability; and public participation, is presented below.  

Procedural
issues 

Substantive 
parameters 

Requirements for
the multistage 
EIA process 
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Protection and conservation of the environment in relation to road specific projects  
EIA as an integral part in the road project approval process 
Policy framework regarding integration of EIA in the road project cycle 
Actual integration of EIA in the road project cycle 
Monitoring and evaluation for compliance  
 
 
Extent and scope of EIA requirements for different road types  
Institutional and technical capabilities and financial resources to support EIA 
activities 
Full integration of EIA in planning, design, construction, operation and follow-up  
 
Stages of the EIA process to be systematically followed 
Topics in the EIA study 
Main environmental issues to be focused on 
Appropriate know-how and expert group  
Clear options for the mitigation of impacts and for a sound environmental 
management plan  
Information provided to planners and decision makers in a useful format 
 
Availability of general planning data   
Coordination effort in data collection by different agencies  
Adequacy of available data  
Reliability and compatibility of available data  
Road project specific standards and norms 
Effectiveness of available standards and norms for EIA 
Maintenance of monitoring records  
Institutional framework for coordinated data collection 
Guidelines on methods of data collection and the agencies responsible  
Accessibility of EIA data and information by the public and non-governmental 
organizations 
 
Commitment among politicians, senior government officials and decision makers 
Political and management interference in EIA implementation 
Road specific EIA guidelines  
Quality of EIA reports  
EIA implementation largely restricted to international donor funded projects 
Institutional and administrative framework for implementation of EIA 
recommendations 
 
Enforcement of EIA recommendations 
Institutional infrastructure 
Environmental awareness and relevant agencies  
Budget and manpower in enforcing and monitoring authorities 
Proper guidelines and standards 
Site inspection and monitoring  
Public participation 
  
Guidelines on how to involve the public in the EIA process and to carry out public 
hearings 
Institutional arrangement to conduct public hearings  
Guidelines for acquiring information, data and feedback from the public  
Provision of public involvement at various stages of the road EIA process  
 
 

Figure 1.3  Procedural situations of the EIA process in road development 
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 Substantive parameters      Environmental impacts  
  Slope failure and mass movements  
  Soil erosion and modification of surface relief  
  Sedimentation of roadside waterbodies and drains 
  Loss of productive topsoil in borrow areas 
  Soil contamination  
  Modification in flow of surface water and groundwater  
  Modification of surface and groundwater during construction and 

consequent drying and flooding  
  Water quality degradation by waste materials, equipment lubricants, 

fuels and detergents 
  Sedimentation of surface waterbodies  
  Damage, fragmentation or loss of habitat and biodiversity 
  Destruction of vegetation 
  Disappearance of reproduction and food zones for fish, aquatic and 

migratory birds 
  Contamination of biota 
  Transmission of diseases 
  Increase in poaching and subsequent hunting and fishing  
  Air quality deterioration/degradation – caused by dust and vehicle 

emissions generated through construction activity, construction 
machinery and vehicular traffic  

  Split community 
  Disintegration of social activities 
  Disruption of traditional modes of transport 
  Loss of road side community business 
  Degradation of road side environment owing to ribbon development    
  Displacement of both private and public institutions and utilities 
  Displacement of settlements, business and properties 
  Problem with resettlement for households, properties and utilities 
  Problem with basic utilities in displaced and resettlement areas  
  Damage of sites, structures and remains of archaeological, historical, 

religious and cultural value 
  Degradation of aesthetic value of historical and cultural monuments  

  Destruction of natural relief (caused by major cut and fill) 
  Change in natural drainage pattern 
  Destruction of vegetation and trees 
  Deforestation and desertification  
  Transmission of diseases 
  Contamination of local water supplies 
  Air pollution 
  Noise disturbance 
  Road accidents  
  Obstructions/unsafe conditions owing to presence of road side poles, 

ditches, trees, steep slopes and barriers 
  Disturbance by vibration 
   
 
 
Figure 1.4 Various environmental impacts caused by road development on major 

substantive parameters 
 
 
 
1.5.1 Multistage EIA process 
 

The conventional road development process is detached from environmental 
considerations, focusing basically on issues of economic and technical feasibility. This has 
led to widespread environmental degradation evident in many developing countries. In view 
of the potential severity of the damaging effects of road development on the environment, it 
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is now widely accepted that a critical assessment of a road development project is 
incomplete without an EIA study. 

To provide a complete assessment of the concerns identified in figure 1.2, it is 
necessary that an EIA process be developed in such a manner that it provides both short-
term and long-term impacts evaluation over the full lifetime of road projects. This calls for the 
integration of the EIA process into the full cycle of road development, ranging from the initial 
road development conception phase to post-construction operation, maintenance, and the 
long-term monitoring and evaluation phase.  In other words, the EIA process must be a 
continuous programme spanning over the entire road development process. 
 

As decision-making in the different phases of road development requires appropriate 
environmental impact information, the EIA process must be planned and programmed to 
offer the required information in a timely manner.  The roles and responsibilities of highway 
planners, design engineers and environmental specialists must be specified.  Road planners 
and environmental specialists must work together through all the stages of the road 
development process. For example, at the initial road project conception phase, an 
indication of the overall efficiency and environmental impacts is needed to assist in the 
feasibility assessment of the project. During the road project planning phase, inputs on major 
environmental impacts of different alternatives are needed.  Both qualitative and quantitative 
environmental impact assessment will be needed next to provide the necessary data for the 
comparison of different alternatives. At the road construction phase, implementation of 
environmental remedial measures becomes the main focus. Finally, environmental 
monitoring and evaluation must be in place for the in-service operational phase of the 
constructed road.   
 
 
1.5.2 Equal emphasis on social and environmental impacts  
 

The term environmental impact assessment has been in common use ever since the 
idea was conceived and promoted in the second half of the last century to incorporate the 
evaluation of environmental impacts and the needed mitigation measures into the road 
development process.  In the early days of the application of EIA, the major emphasis was 
largely restricted to the adverse impacts on the physical environment and their direct effects 
on affected inhabitants.  It is now clear that this is inadequate as there are other equally 
substantial impacts and consequences in respect of the social and economic environment of 
the people directly affected by the road construction, as well as a large group of people and 
communities which are adversely affected even long after the project has been completed. 
There is a need to place equal emphasis on both the traditionally considered impacts on the 
physical natural environment as well as the human environment.   
 

To correct the misconception about the restricted meaning of EIA, which is rather 
widespread among the developing countries in the ESCAP region, it is proposed that a 
revised term environmental and social impact assessment (ESIA), be adopted to stress the 
need to accord equal emphasis to both the natural and the human environments, and to 
accurately convey the concern over the negative impacts of road development projects on 
the human environment. The various aspects of the human environment to be covered in 
ESIA will include an evaluation of the impacts on the general social and environment issues, 
encompassing health, safety, economic well-being, security, social values, cultural heritage, 
community cohesiveness etc.   
 
 
1.5.3 Legal framework, institutional coordination and professional accountability  
 

To achieve environmentally-friendly roads which is crucial for the long-term economic 
and social well-being of any nation, the importance of an integrated approach to the 
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provision of road infrastructure cannot be overemphasized.  It requires ESIA input to the 
traditional road development process at all stages and at all levels. Of particular importance 
is the introduction of environmental and social impact considerations at the very beginning of 
the process of road development, during the initial conception phase.  An effective 
institutional framework must be set up to achieve the needed coordination among policy 
makers, planners, highway authorities, environmental agencies, consultants and specialists, 
and other related public and private organizations, as well as the general public.  For 
conducting an ESIA, a well-defined legal framework is essential. 
 

Detailed institutional arrangements are required to provide the needed legal 
framework, coordination among agencies, and the responsibility and accountability of each 
party in the entire ESIA process. Owing to the relatively large number of parties involved and 
the lengthy procedures necessary in a properly executed ESIA process, a strong 
commitment by the government and politicians to the cause of ESIA is vital.  
 
 
1.5.4 Effective public participation 
 

Effective public participation is an integral component of a successful ESIA process. 
Public involvement and public-private partnership help raise the awareness of the 
environmental and social implications of road projects. They also provide the necessary 
input to minimize the negative impacts of the projects.  This requirement for effective public 
participation is particularly challenging for the ESCAP region because of the following 
difficulties: (i) a generally low level of awareness concerning the forms and consequences of 
adverse environmental and social impacts of road projects; (ii) lack of effective dialogue 
mechanisms or channels in many ESCAP member countries; (iii) political or social structure 
in many developing countries is not conducive for active interaction between authorities and 
the general public; (iv) traditional culture and social belief prevailing in some of the member 
countries do not encourage proactive questioning of official policy or plans; (v) general 
mistrust of the government departments by the general public; (vi) practically no women 
participation due to social constraints in many developing countries.  Approaches that are 
tailored for implementation locally must be explored and adopted to achieve active public 
participation in the ESIA process.   
 


