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Abstract Large-scale public infrastructure projects have
featured in China’s modernization course since the early
1980s. During the early stages of China’s rapid economic
development, public attention focused on the economic and
social impact of high-profile construction projects. In recent
years, however, we have seen a shift in public concern
toward the environmental and ecological effects of such
projects, and today governments are required to provide
valid environmental impact assessments prior to allowing
large-scale construction. The official requirement for the
monitoring of environmental conditions has led to an
increased number of debates in recent years regarding the
effectiveness of Environmental Impact Assessments (EIAs)
and Governmental Environmental Audits (GEAs) as environmental safeguards in instances of large-scale construction. Although EIA and GEA are conducted by different
institutions and have different goals and enforcement
potential, these two practices can be closely related in terms
of methodology. This article cites the construction of the
Qinghai–Tibet Railway as an instance in which EIA and
GEA offer complementary approaches to environmental
impact management. This study concludes that the GEA
approach can serve as an effective follow-up to the EIA and
establishes that the EIA lays a base for conducting future
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GEAs. The relationship that emerges through a study of the
Railway’s construction calls for more deliberate institutional arrangements and cooperation if the two practices are
to be used in concert to optimal effect.
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Since the early 1980s China’s modernization course has
featured numerous large-scale infrastructure construction
projects and programs, including the Three Gorges Dam, the
South–North Water Transfer, the Sloppy Land Conversion,
and the Qinghai–Tibet Railway (China Internet Information
Center 2008). As a whole such projects have succeeded in
driving economic growth, especially during the last decade.
To illustrate, Fig. 1 shows that the annual growth rates for
fixed assets investments since 2003 remain above 25%. In
addition, according to The Tenth Five-Year Plan for National
Economic and Social Development, for the years 2001–2005
more than 1100 large-scale public projects and programs
were approved, with total investments amounting to
3000 billion RMB (about US$380 billion) (National
Development and Reform Commission 2001). These programs often consist of a group of projects and associated
government policies, which collectively can have profound
social, economic, and environmental effects. In this article
we refer to such large-scale organized efforts as ‘‘governmental interventions.’’ With public attention focused on the
economic and social impacts of these governmental interventions in the early years of China’s market revolution, they
became extraordinarily potent symbols of national growth
and renewal. Recent years, however, have seen rapidly
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Fig. 1 Total investment in
fixed assets in China, 1980–
2005 (Source: China Statistical
Yearbook 2006)

increasing attention and concern directed toward the environmental and ecological impacts of these massive projects.
Water and soil erosion, biodiversity reduction, pollution, and
other problems have all come under increasing scrutiny.
Governments are now required to provide valid environmental impact assessments before permitting large-scale
interventions of this kind.
In the international arena, the last three decades have
seen the emergence and rapid development of legal avenues
for lessening the environmental impact of large-scale construction. Of special interest to the study at hand are
Environmental Impact Assessment (EIA), specifically
Strategic Environmental Assessment (SEA) and Governmental Environmental Audit (GEA), both of which were
first used in developed countries and are now extended to
most parts of the world (Dalal-Clayton 2005; George and
Kirkpatrick 2007; International Organization of Supreme
Audit Institutions 2004; Sadler 1996; Sadler and Verheem
1996; van Leeuwen 2004). A GEA is an independent
external audit of environmental conditions as codified by
Supreme Audit Institutions (INTOSAI 2001). In response to
mounting global environmental concerns, auditing institutions around the world have devoted increasing attention to
environment-related governmental interventions since the
early 1990s, and have expanded their focus from traditional
financial audits to compliance and performance audits. In
China, it is not by accident that a massive sandstorm in
2006, widely interpreted as a sign of dangerous environmental degradation in China’s North, was followed by a socalled ‘‘environmental storm’’ and ‘‘audit storm.’’ Debates
concerning the implementation of EIA/SEA and GEA in
China are concentrated less on their necessity and importance and more on the feasibility in terms of providing
legitimate and comprehensive environmental assessments,
given current institutional requirements and methodologies
(He 2007; Ning and others 1988; Tao and others 2007;
Wang and others 2003; Wu and Zhou 2000).
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The comprehensive and effective environmental impact
assessment of governmental interventions should include
both ex ante evaluation and ex post evaluation. EIA provides for a kind of ex ante evaluation by certified bodies, the
environmental assessment of proposed development programs and projects with the aim of informing decisionmaking (The Council of the European Union Directive 97/
11/EC 1997; Environmental Impact Assessment Law of
China 2002). Based on preventive and precautionary principles, major or even irreversible consequences of a given
project can be avoided through a preliminary environmental
impact assessment. Although a GEA, in theory, can be
applied to different phases of project development (formulation, implementation, and modification/termination),
in practice environmental audits often take place only after
the project is begun. The same is true for current GEAs. A
GEA is in fact a kind of ex post evaluation that aims to
assess the extent to which policy goals are attained during or
after construction plans are implemented, and in the process
it can help to explain why certain policy goals have not been
fully achieved. Although there are some difficulties in
conducting effective GEAs in China, such as the lack of
baseline and monitoring data, limited evaluation methods
for determining the environmental impact of a plan/program/project, etc., GEAs offer a possible solution to the
challenges facing EIA follow-up (but capacity building is
required in strengthening GEAs and institutional linkages).
GEAs and EIAs both evaluate the same subjects (governmental interventions), use similar methods or models, and
aim to improve the performances of various interventions.
Both GEAs and EIAs are practical operations and are
conducted by professional organizations and accredited
organizations (audit offices or EIA accredited bodies). In
GEA or EIA reports, a systematic examination of the
audited/assessed entity’s environmental performances/
impacts are presented to authorities for enforcement, which
in turn progresses according to the actual legal framework
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in which the GEA or EIA is conducted. This indicates that
GEAs and EIAs can complement each other if the correct
legislative and institutional arrangements are made.
Apart from remedial responsive measures, the worsening environmental situation demands that preventive and
precautionary policymaking precede but do not overshadow the practice of proper environmental impact evaluation. EIA and GEA can be critical ‘‘checking points’’ for
the effective environmental management of large-scale
construction programs and projects. However, cooperation
between bodies responsible for performing EIAs and GEAs
on the same governmental intervention are still rare, and
communications between the responsible parties are very
limited. This study examines the case of Qinghai–Tibet
Railway, focusing on points of mutual support or conflict
within current legal and institutional frameworks governing EIA and GEA. This study also evaluates individual
methods employed by the two practices, with an eye
toward further sharing and cooperation.
Following this line of thinking, the following section
(Analytical Framework) provides a theoretical framework
adapted from the European Environmental Agency. Subsequently, the Qinghai–Tibet Railway Construction Project
briefly introduces the project. Comparison between EIA
and GEA reports our comparison between the EIA and the
GEA under Analytical Framework by providing a checklist. The final section offers some conclusions.

Analytical Framework
Although the environmental evaluation model developed
by the European Environmental Agency (EEA 2001) was
developed originally for environmental policy evaluation,
it provides a useful framework for evaluating various forms
of governmental intervention. This model covers the whole
process of governmental intervention, including the largescale construction programs and projects mentioned earlier.
Figure 2 shows that environmental evaluation can focus on
any of these phases of a given project for different purposes. Evaluation can therefore take place at any point
during the project or program development process, which

Fig. 2 EIA and GEA in
governmental intervention
process (Adapted from EEA
2001)

includes project formulation phase, the implementation
phase and the modification/termination phase. An EIA in
this case is meant to inform decision makers during the
construction project and program formulation phase by
foreseeing the possible environmental impacts presented
by a range of possible scenarios (ex ante evaluation). A
GEA, on the other hand, is conducted during or after the
enforcement phase to evaluate negative and positive
environmental effects/impacts (ex post evaluation).
Although the importance of follow-up in the EIA process is
clearly recognized, in practice it is often not conducted.
This lack of follow-through has limited the impact of EIA
(Ahammed and Nixon 2006; Arts 1998; Arts and others
2001; Au and others 1997; O’Faircheallaigh 2007; Morrison-Saunders and Arts 2008; Morrison-Saunders and others
2007; Shepherd 1998; UNEP 2002). We argue that a GEA
can function very well as a follow-up for an EIA (but not to
replace an EIA’s own follow-up) in this case and that, in
turn, an EIA can establish a baseline for a GEA.
Before comparing EIAs and GEAs systematically, we
first define the scopes of EIAs and GEAs in this study.
Currently, both practices are in continuous transition, and
there are no single definitions agreed on. In short, EIA
refers to environmental assessments at various levels. An
EIA above project level, or an EIA of a program, plan or
policy, is called an SEA (Sadler and Verheem 1996). It
should be noted that program, plan, and policy are relative
terms that can carry different meanings in different countries (Wood 1991; Oxford Brookes University 2004). The
EIAs for major large-scale construction projects and programs in this study differ from project EIAs at the company
level. These large construction programs and projects
involve huge public budgets and are implemented by
governmental departments. The scope of EIAs for these
large projects includes assessments of compliance, environmental impact, effectiveness, and their alternatives.
While initially developed to perform economic and
financial reviews, most government audit programs started
to include environmental priorities in the 1990s. In 1995,
environmental auditing and sustainable development
became the leading theme of the 15th conference of the
International Organization of Supreme Audit Institutions

Governmental Intervention Process

Formulation phase

EIA

Implementation phase

Evaluation

Modification/Termination phase

GEA
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(INTOSAI). Subsequently a series of principles was
developed as a base for environmental audit guidelines
(INTOSAI 2001). Since then, audit institutions in different
countries have actively embraced environmental auditing.
Environmental audits are to be found in many different
forms, at different levels of aggregation, and carried out by
different actors. In this study, GEA refers to an environmental audit by public audit institutions on public activities, projects, and programs. The definition of follow-up
under the Chinese EIA Law (provision 2.15) requires the
verification of the accuracy of the environmental assessment and the determination of the effectiveness of measures taken to mitigate the adverse environmental effects of
a plan and program after implementation. The assessment
results should be reported to approving bodies. That EIA
follow-up has rarely been practiced is partly due to a lack
of motivation on the part of assessed organizations and
partly due to a lack of supervision during and after the
construction period (Briffett 1999; Lee and George 2000;
Ning and others 1988; Wang and others 2003). This fact
increases the importance and urgency of GEA practice in
areas usually served only by EIA. At the very least, largescale construction programs and projects, already served by
EIA, should also be considered for GEA immediately.
To conclude, EIA and GEA, as defined in this study,
target the same subjects: governmental organizations and
interventions. To understand to what extent the current EIA
and GEA systems are complementary to each other and to
identify barriers to effective cooperation, we proposed a list
of standards, or a checklist, by which to establish systematic comparison: (1) legal status and institutional setup; (2)
subjects, objectives, and contents; (3) procedures and
methods; and (4) enforcement of results.

Environmental Management (2009) 44:579–589

areas (Bohemen 1998; Byron 1999; Fernandes 2000; Forman and Alexander 1998; Gallardo and Sánchez 2004;
Geneletti 2003; Treweek and others 1993). The Qinghai–
Tibet railway is special for the difficulties encountered in its
construction, for its high altitude, and for the short- and longterm environmental effects on the local area (Peng and others
2007; Sun 2005; Zhang 2002). The railway is 1142 km long,
of which about 960 km has an elevation of[4000 m, and of
which 550 km crosses permafrost with rare species habitats
(‘‘forbidden areas of living’’ and ‘‘unpopulated areas’’). The
highest point, Tanggulashan, reaches 5072 m, which makes
the railway the highest and the longest plateau railway on
earth. The line passes through 55 km of wetlands covering
horizontal and vertical alpine landscapes, the wildlife habitats of Kekexili, and the three-river source region (Fig. 3).
Altogether the railway runs across about 506 km of five
existing and six planned nature reserves. It also goes through
five water systems. Since the beginning of the construction of
the Qinghai–Tibet Railway, experts were unanimous that
‘‘given the year-round permafrost, extreme cold and deficient oxygen, and the fragile ecological environment along
the line, developing necessary preventive measures would
lessen the environmental risks of the railway pre-, in-, and
post-construction’’ (Chen and others 2003; Sun 2005, 2006).
Thus, an EIA was conducted by the First Railway Survey and
Design Institute (FRSDI) under the Ministry of Railway
(Ministry of Transport in March, 2008) and a report was
produced in 2001 (FRSDI 2001a; SEPA 2003). At the end of
the construction, China National Audit Office (CNAO)
conducted an environmental audit on the project in 2005.
This case provides a perfect opportunity to observe how EIA
and GEA work in the same project. In the following paragraphs, we use the checklist presented above to compare EIA
and GEA practices and to analyze their relationships.

The Qinghai–Tibet Railway Construction Project
Comparison Between EIA and GEA
To improve the accessibility of Tibet and to reduce the
developmental gap between the West and the East of
China, the Qinghai–Tibet (Qing Zang) Railway was listed
as a key national railway project in 2001. Construction
began the same year (The State Council 2001). The railway’s construction involved an investment of 33 billion
RMB (US$4.2 billion) from the central government and
was completed in October 2005. The railway has been in
operation since July 2006.
The area affected by this construction is considered the
‘river source’ and ‘ecologic origin’ of China and South Asia.
The environmental impact of this linear infrastructure construction is generally characterized by a series of common
effects, including water, waste and air pollution, traffic noise,
modification of the landscape, direct habitat loss, habitat
fragmentation, and biodiversity reduction in the impacted
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Legal Status and Institutional Setup
As mentioned above, according to China’s EIA Law
(2002), environmental assessment includes the assessment
of plans, programs, and projects. Such assessment should
be conducted by bodies that are accredited by the Ministry
of Environmental Protection (MEP) (State Environmental
Protection Administration; SEPA) before March 2008. It is
the responsibility of the executive organizations to request
an accredited body to conduct an environmental impact
assessment. These accredited professional assessment
bodies mainly exist in universities or research institutes,
with different capacities for projects of different scales.
Professional assessors must hold certificates issued by
MEP based on examinations. The cost of conducting an
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Fig. 3 Photos of the project
sites for the Qinghai–Tibet
Railway

Yuzhu Mountain

Sanchahe Bridge

EIA is paid by the assessed organizations. In the case of the
Qinghai–Tibet Railway Project, the Qinghai–Tibet Construction Company invited the First Railway Survey and
Design Institute under the Ministry of Railway to conduct
the EIA in 2001. A report was produced and approved by
MEP in the same year. No independent assessment by a
third party is required.
Audit institutions did not exist in China until December
1982, when the National People’s Congress (NPC) adopted
a resolution to establish an audit system in China. The
necessity for an independent audit office was acknowledged
in the amended Constitution that same year. Following this
resolution and the Constitution, the National Audit Office
was established in September 1983. Accordingly, provincial, municipal and county governments set up local audit
institutions. In August 1994, the first Audit Law of the
People’s Republic of China was formally promulgated to
strengthen state supervision through audit practices, to
promote the development of clean government, and to
ensure the healthy development of the national economy.
The Audit Law defines the basic principles for government
audit supervision, government audit institutions and auditors, the responsibilities and powers of audit institutions,
audit procedures, and the legal liability of auditors. This
situation differs from that in some Western countries, where
audit institutions are independent of their government and
report to the parliament (such as is the case in The Netherlands, Canada, and the United States), CNAO is under the
administration of the State Council, and its local counterpart
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Source of Yangtse River

Wildlife along the railway

audit institutions report to both the local governments and
the upper level audit institutions. Audits of large government-financed construction programs and projects have
long been a subject for the audit institutions, but mainly
focus on financial issues and conformity with the project
specifications and rarely on the performance. During the
1998 institutional restructuring within the Chinese government, for the first time the State Council explicitly
bestowed the function of environmental auditor on audit
institutions by approving the CNAO’s restructuring proposal. Correspondingly, the CNAO set up a department
specialized in environmental audit, i.e., the Agricultural
Resources and Environmental Audit Department. Its scope
of environmental audit includes environmental protection
budgets, the environmental impacts of industrial, farming,
and forestry activities, and other areas related to sustainable
development. Functional departments in charge of environmental audit are established within audit institutions at
various levels. As a result, CNAO has helped to increase the
sense of environmental protection and environmental legislation among the general public. Since 2000, the environmental audit has been added to relevant audit
regulations, such as audits of large construction projects. As
required and specified in the Standard of Audit Institutions
on State Construction Projects Audit (National Audit Office
of People’s Republic of China 2003, Article 21, 22), the
enforcement and effectiveness of ‘‘synchronization of three
operations’’ (simultaneous design, construction, and operation of environmental facilities with the main construction
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work) are to be checked in such an environmental audit. The
cost of these environmental audits is covered by CNAO
budget, and thus audits are more independent from the auditees. In cases where an environmental audit is based on an
EIA report, a GEA actually functions partly as a third-party
examination of the corresponding EIA. Professional auditors also need hold CNAO certificates awarded via an
examination system.
Given the huge ecological impact of the Qinghai–Tibet
Railway project, CNAO listed it on the annual audit plan in
2005. Under the leadership of CNAO, about 50 auditors
from 12 regional resident audit offices and provincial audit
bureaus were organized to conduct an environmental audit
of the intervention that same year. The audit report was
published and was accessible by the public via the internet
in 2006 (National Audit Office of People’s Republic of
China 2006).
To conclude, the current laws governing the EIA and
GEA have provided the precedent for conducting environmental assessments and environmental audits on government-financed construction programs and projects.
Professional institutions have been established for providing assessment and audit services according to corresponding laws and regulations. In theory, the results of the
EIA should support decision making, but in the case of the
Qinghai–Tibet Railway, an EIA’s aim is to identify the
environmental impact and to propose mitigation measures
during a project’s construction. The EIA here did not affect
the approval of the project by the China’s State Development and Reform Commission (SDRC). Comparatively,
the GEA’s timely intervention at the end of construction
provided an independent check and verification of results
mainly based on the EIA report. Unfortunately, in this case,
the conclusions reached in the audit report were not communicated with EIA team or MEP.
Subjects, Objectives, and Contents
Both EIAs and GEAs target the government-financed
programs and projects. The aim of an EIA is to predict and
to assess the possible environmental impacts of different
scenarios to better inform decision-making. A GEA checks
and verifies the effectiveness of proposed mitigation measures and management plans (Dipper and others 1998; Liu
and others 2002; Wood and others 2000). Thus, in terms of
content, there are many similarities between EIA and GEA.
These similarities lie in the two systems’ treatment of
environmental impact, effectiveness, performance, and
compliance.
The EIA of the Qinghai–Tibet Railway project focused
on its environmental impacts, the effectiveness of different
options, and compliance with existing regulations. In
addition, in accordance with the nature of the project, the
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Ministry of Water Resources conducted the Water and Soil
Conservation Plan (WSCP) (FRSDI 2001b) upon the
request of the construction organization (NPC 2002; the
State Council 1998), which focused more on the conservation measures. In the EIA report and the WSCP report on
the Qinghai–Tibet Railway, major possible environmental
effects were identified on alpine vegetation, wildlife
resources and nature reserves, wetlands, permafrost and
natural landscape, water and soil conservation, and water,
air, and solid waste pollution. During the construction,
management and engineering countermeasures were taken
to prevent adverse environmental effects that had been
predicted in the EIA report and WSCP report.
Four years later, when the CNAO came to audit the
ecological and environmental effects, performance, and
regulatory compliance of the construction project, they
took the EIA report and the WSCP as the starting point.
The CNAO audit team focused on six types of problem in
the railway’s construction: (1) vegetation and water and
soil conservation; (2) wildlife and biodiversity preservation; (3) permafrost conservation; (4) wetlands preservation; (5) protection of water sources and prevention of
water and waste pollution; and (6) environmental supervision and education (Table 1). Therefore, the EIA report
and WSCP, along with the required monitoring and
supervision conducted during the construction phase, have
provided important baseline data for environmental auditing. It is assumed that better communication and coordination between EIA and GEA in this case could have
increased the availability of accurate data for audit, though
perhaps not solved the problem entirely. In addition, the
EIA and GEA in this case both focused mainly on predictable impacts and engineering measures. Possible measures not related to engineering, such as the
implementation of projects meant to raise the ecological
awareness of local communities and to establish self-sustained local management capacity and mechanisms, are not
properly addressed in this case.
Procedures and Methods
In general, EIAs and GEAs follow similar procedures
including preparation phase, implementation phase, report
phase, and follow-up. As presented in Table 2, they differ
in the detailed contents of each step.
From these comparisons, it is clear that many of the
steps in required by an EIA correspond to those required by
a GEA in obtaining information on a certain aspect of the
project, but that these steps occur, respectively, at different
stages. This requires different data collection methods and
analysis methods on the part of the two systems. Table 3
lists the most commonly applied methods for evaluating
interventions, such as this construction project. Each
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Table 1 Environmental auditing conclusions on the major environmental impacts and mitigation measures of Qinghai–Tibet Railway
construction
Impacts on

Mitigation measure of EIA

Audit conclusion of GEA

Alpine vegetation and water
& soil conservation

1. Appropriate construction plan

1. More than 96% of facilities met the requirements

2. Engineering measures for protecting
vegetation and defending against erosion

2. All engineering facilities finished as planned

3. Turf planting and surface vegetation
restoration

4. Degree of soil erosion was slight

Nature reserves and
endangered wildlife

1. Optimizing line

1. Thirty-three channels were built

2. Constructing special channels for wild
animals

2. The technical requirements of EIA report were achieved
for four surveyed channels

Permafrost protection

1. Careful construction plan

3. Control rate of discarded materials was 100%

3. Work time management
2. Substituting facilities for railway

1. All protection facilities were finished as planned in EIA
report

3. Proactively cooling down the roadbed

2. Effectiveness of relevant measures was positive

Alpine lakes and wetlands

1. Substituting viaducts for railway
2. Increasing roadbed stability

1. All facilities were finished as planned in EIA report

Water, air, and solid waste
pollution prevention
and control

1. Preventing water pollution by engineering
methods

1. By and large, the principle of ‘‘centralized collection,
transportation and disposal’’ was applied

2. Reducing wastewater

2. The water quality of local rivers and lakes showed no
obvious change

3. Decreasing the dust
4. Appropriately treating solid waste
Environmental management,
supervision, and education

1. Establishing EMS and supervision system
2. Strengthening training

1. Environmental supervision was conducted on time and
effectively
2. Managers and staff attended the training

Note: The CNAO (2006) focused more on the financial. In this article, we mainly pay attention to environmental impacts of the Qinghai–Tibet
Railway

Table 2 Comparison between EIA and GEA procedures
Procedure

EIA

GEA

Phase I: Preparation

• Analyze the related laws and documents

• Select and prioritize the potential audit topics

• Describe environmental baseline

• Preliminary survey of the background situation

• Screen the assessment factors

• Make field audit plan

• Define the scope of assessment

• Inform the audited organizations

• Identify targets and indicators
• Make the assessment outline
Phase II:
Implementation

Phase III: Report
production

Phase IV: Follow-up

• Predict and evaluate impacts of alternatives

• Define audit criteria

• Propose environmentally preferred alternatives

• Collect audit evidence

• Mitigate and enhance impact of chosen
alternatives
• Develop public participation, monitoring, and
follow-up plan

• Attain audit findings

• Analyze the data
• Provide the assessment results and conclusions

• Draft the audit report
• Ask for opinions

• Complete the final report

• Finalize and publish the audit report

• Self-evaluation

• Self-evaluation

• Conduct the environmental impacts monitoring

• Check the enforcement

• Provide feedback to the assessment bodies

• Provide feedback to the audit institutions, the legislatures and
the governments

• Determine the causes and effects of the findings
• Develop audit recommendations
• Estimate likely impacts of the recommendations
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method or tool has its own characteristics, and its effective
application depends on the actual situation and conditions.
In the case of the Qinghai–Tibet Railway project, some
of the methods were adopted at different steps of the EIA
and the GEA, respectively (Table 4). For instance, the
Delphi method was used in the EIA to identify the major

environmental impacts of the project (FRSDI 2001a,
2001b). Existing monitoring information and documents
were used to describe the impacts. Where the data and
information were not existent, additional on-site observations and GIS were done to generate data regarding vegetation distribution, population and movement of antelopes

Table 3 The most commonly applied methods for evaluating interventions
Method

EIA
Phase I

GEA
Phase II

Phase III

Phase I

Phase II

Literature and documentary review

4

4

4

Field survey

4

4

4

4

Interview

4

4

4

4

Questionnaire

4

Delphi method

4

Impacts matrices

4
4

4

4

4
4

4
4
4

Checklists
Workshop
Network method

4

GIS

4

4

4

4
4

Multicriterion analysis
Analogy analysis method

4

4
4

CBA
Material flow analysis

Phase III

4

4

4

Scenario analysis

4

Before and after comparison

4

4

Mathematical model

4

4

Physical model

4

Professional judgment approach

4

4

4

Table 4 Methods adopted by EIA and GEA for Qinghai–Tibet Railway project
Method

EIA
Phase I

GEA
Phase II

Phase III

Phase I

Phase II

Literature and documentary review

4

4

4

Field survey

4

4

4

4

Interview

4

4

4

4

Questionnaire

4

Delphi method

4

Impacts matrices

4

Workshop

4

4
4

4

4

Environmental databases

4

Image interpretation

4

Scenario analysis

4

4

4
4

4
4

Before and after comparison
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4

4

CBA

Mathematical model
Professional judgment approach

4

4

4

Checklists
GIS

4
4

Phase III

4
4

4

4

4
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along the planned railway. When it came to GEA, the
method was used again to prioritize the most important
environmental and ecological impacts (6 among the 15
from the EIA report) by giving different weights to different impacts. This has saved the auditors resources and
time with which to identify priorities.
To conclude, the current procedures of EIA and GEA
have similar steps involving different contents in each step.
The choice of methods and techniques in each step depends
on the actual situation and conditions and it should be both
scientific and feasible.
Enforcement of Results
In theory, conclusions reached by an EIA should be used to
decide whether or not a construction project can proceed.
An EIA is given veto power according to Article 25,
Article 31, and Article 32 of Chinese EIA Law. Where a
project’s EIA report is not examined, or is examined but
not approved, the project shall not be allowed to start. If a
construction unit does not do as is required by the provisions of this law, it may be fined and given administrative
sanctions. In 2007 alone, we saw that 12 construction
projects in nine Chinese provinces were suspended or not
allowed to start because of an absent or incomplete of EIA
report (Notices of Administrative Office, MEP 2007).
However, it is often conducted both as a requirement for
approval and as a means of avoiding excessive environmental impact. This is exactly what happened in the case of
Qinghai–Tibet Railway project. The GEA of this project
found that most of the proposed prevention and mitigation
measures in the EIA report had been implemented during
the construction, and some predicted ecological and environmental effects can now be observed. Long-term effects,
such as the recovery of damaged vegetation and the effects
on the migration of wild lives, cannot yet be observed. The
conclusions of the GEA confirm that the railway is an
‘‘ecorailway’’ as a result of the implementation of the
measures proposed in EIA. The GEA also confirms the
effectiveness of EIA on this project.

Conclusions
The case of Qinghai–Tibet Railway Project has demonstrated that an EIA and a GEA can complement each other
and that their effectiveness can be enhanced greatly if they
are conducted on the same program or project. We can
additionally conclude that a GEA has to be conducted
especially in cases where EIA follow-up is weak (e.g.,
monitoring is lacking). This case also shows that most
evaluation methods are fulfilled by both EIAs and GEAs as
far as conditions allow. The EIA and GEA on this project
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were carried out separately, without conscious coordination
and communication. In the future more deliberate institutional arrangements could help more coordinated EIAs and
GEAs to overcome, to a certain extent, the existing limitations faced by environmental impact assessment in
China. Such limitations include the lack of follow-up and
enforcement of EIA conclusions and the lack of environmental baseline and monitoring data for conducting a GEA.
However, the current legal and institutional frameworks for
EIA and GEA are not designed to enable and facilitate this
kind of cooperation. More communications between these
two systems are needed to overcome departmental interests
and limitations. Although the potential of EIA–GEA
cooperation has not been fully explored in this case, this
example illustrates how better environmental management
and supervision on large construction works can be
achieved through the tandem involvement of both systems.
The Qinghai–Tibet Railway is therefore a good lesson and
a model for other programs and projects in China, and
perhaps elsewhere.
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