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Study period: from August 2007 to March 2008

Summary of the Evaluation

This thematic evaluation study proposed a method to quantitatively
estimate the environmental load and environmental benefit of an in-
frastructure development project, based on the idea of life cycle as-
sessment (LCA). The evaluation study then employed this method to
evaluate the MRTA Initial System Project (Blue Line) which was de-
signed to mitigate environmental problems including air pollution in
the area. The study also introduced the idea of environmental ac-

Evaluation

Background and Objectives of the Evaluation

In developing countries, environmental regulations are not keeping
up with rapid economic development and so environmental prob-
lems such as air pollution are becoming more severe. The MRTA Ini-
tial System Project (Blue Line) which is subject to the evaluation is a
subway construction project in central Bangkok as part of the devel-
opment of a mass transit railway network. The project was designed
to mitigate environmental problems such as air pollution and to miti-
gate traffic congestion in Bangkok which is continually worsening, as
well as realizing the smooth and efficient movement of people.

The idea of life cycle assessment (LCA) is increasingly utilized in
ElAs for air pollutants. However, LCA is originally designed to com-

The Framework and the Policy for Evaluation

Figure 1 summarizes the evaluation method for the environmental
load and benefit of infrastructure developments, which was used in
the evaluation. This evaluation method takes into consideration the
life cycle of an infrastructure, and considers the construction stage
and the operation stage as the period subject to the EIA. Regarding
the environmental impact evaluation, the method is divided into the
“local impact assessment method” focusing on the direct environ-
mental impact caused by an infrastructure development project, and
the “global impact assessment method” focusing on the environ-
mental impact considering the whole effect caused by all industrial
activity that is related to an infrastructure development project. The
assessment for the “global impact category” therefore estimates the
amount of each substance which has an environmental impact that
is emitted by all the project-related elements at their production, dis-
tribution and consumption stages. On the other hand, the assess-
ment for the “local impact category” estimates the amount of each
substance which has an environmental impact that is emitted by the
project-related elements at their consumption stage only (such as
CO; emitted by construction machinery or cars).

counting which converts the environmental impact into a monetary
value in order to assess the environmental impact.

This evaluation study is proposing a new framework for analyzing
the relationship between transportation problems in metropolitan ar-
eas and their environmental impact, and shows one possible direc-
tion for environmental impact assessments (EIAs) on large-scale infra-
structure development projects.

Results

prehensively assess the environmental impact of industrial products
at all stages of their lifecycle (i.e. the manufacturing, the utilization
and the disposal stages). Therefore, in order to conduct an EIA for
the development of infrastructure (which has different characteristics
from industrial products) based on LCA, a different method needs to
be developed.

The evaluation study developed a quantitative method which can
comprehensively assess both the environmental impact and the envi-
ronmental benefits of an infrastructure development project, based
on the LCA concept. The study then carried out the EIA for the
MRTA Initial System Project (Blue Line), using the developed method.

In addition to the environmental load, the evaluation method takes
into consideration the environmental benefits (positive effects on the
environment) of an infrastructure development project. Therefore,
the evaluation method examines both the environmental load and
the benefits of an infrastructure development project. In this evalua-
tion method, the estimated emission of each substance which has an
environmental impact is converted into a monetary value (environ-
mental cost) using the damage cost* per unit.

In this thematic evaluation, the study limited its evaluation scope
to the following elements. Regarding the environmental load, the
study estimated the emission of each substance that has an environ-
mental impact (CO2, SO and NO) which is derived from the utiliza-
tion of materials, fuel and electric power in the construction stage
and in the operation stage of the MRTA Initial System Project (Blue
Line). Regarding environmental benefits, the study estimated the re-
duced emission of each substance which has an environmental im-
pact, which is derived from the reduced vehicle traffic around the
relevant area due to the operation of the subways in Bangkok.

* Paying compensation for the emission of substances which have an environmental impact has become more widespread in recent years, as can be seen with the CO: emission trading. This compensation is called the damage cost.
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Evaluation Results, Lesson Learned and Recommendations

Tables 1 and 2 show the CO;, SOz and NO:z emissions estimated for
the global and local impact categories in the construction and the
operation stages of the Bangkok subways. In infrastructure devel-
opment projects such as subway construction, the environmental
load at the construction stage is often emphasized, but the envi-
ronmental load at the operation stage is actually bigger because it
has a long-term impact. Therefore, it is important to evaluate the
overall impact including the construction and the operation stages.

Table 1 Estimated Environmental Load at the Construction Stage

pu— Global impact category Local impact category
sl CO; SO; NO; CO; SO; NO;
emission | emission | emission | emission | emission | emission
2,230 457 221 1,028 0 0 0
Concrete
(x10° 1)|(x10° -CO,) (t-SO2) (t-NO,) |(x10° t-C0,) (t-S02) (t-NO2)
Reinforc- | 180 170 270 608 0 0 0
ingbars | (x10°1)|(x10°t-C0)|  (t-502)| (t-NOy)|(x10°t+C0))|  (t-502)|  (+-NO)
Fuel 36.6 110 161 728 97.3 95.9 644
(diesel oil) | (x10° t)|(x10° +-CO,) (t-502)|  (t-NO,)|(x10°t-CO,) (t-502)|  (t-NO2)
Electric |41.2 23.2 19 25.3 5.77 8.53 14.4
power | (x10°kwh) |(x10° t-CO,) (t-SO2) (t-NO2) | (x10°+-COy) (t-S0O2) (t-NO2)
Total 760.2 671 2,389.30 [103.1 104.4 658.4
missions (x10°+-COy) (t-SO2)|  (t-NO2)|(x10°t-CO,) (t-S02)|  (t-NO2)

Table 2 Estimated Environmental Load at the Operation Stage

Electric Global impact category Local impact category
FY power Co; SO, NO, Co; SO, NO;

used emission | emission | emission | emission | emission | emission

2004 |119 67.1 54.9 73.1 16.7 24.6 41.6

2005 |120 67.7 55.3 73.8 16.8 24.8 42.0

(Omitted)

2033 |201 113.3 92.7 123.6 28.1 41.6 70.4
(x10°kWh)|(x10° t-CO,) (t-SO2)|  (t-NO2)|(x10°t-CO,) (t-S0O2)|  (t-NOy)
Total 2,782.40 |2,274.30 |3,034.10 {690.7 1,021.20 {1,726.70

Table 3 shows the reduced CO2, SO, and NO emissions (environ-
mental benefit) derived from less vehicle traffic in the relevant area
due to the operation of the Bangkok subways, for the global and lo-
cal impact categories. There is only a small difference between the
environmental benefit and the environmental load (shown in Table 2)
for the global impact category. Therefore, the operation of the
Bangkok subways does not have a negative impact on the environ-
ment at the global level.

Table 3 The Estimated Environmental Benefit at the Operation Stage

Bl Global impact category Local impact category
Y reduction | €Oz 50: NO: CO: 50: NO;
emission | emission | emission | emission | emission | emission
2004 9.9 28.6 27.3 60.5 23.1 0.35 25.6
(x10°kL) |(x10°t-COx)|  (t-SO2)|  (t-NOp)|(x10°t-CO;)|  (t-SO2)|  (t-NOy)
2005 11.2 32.2 30.7 68 26 0.394 28.8
(x10°kL) |(x10°t-CO)|  (t-SO2)|  (t-NOo)|(x10°t-CO))|  (t-SO2)|  (t-NO2)
(Omitted)
2033 259 74.7 711 158 60.2 0.913 66.6
(x10° kL) |(x10°t-COy) (t-SO2) (t-NOy) | (x10° t-COy) (t-SO2) (t-NO)
Total 1,736 1,680 3,727 1,422 216 1,575
(x107t-C0y)|  (+-S07)|  (t-NO2)|(x10°t-CO;)|  (t-SO2)|  (t-NO»)

Figure 2 shows the estimated reductions and the estimated emission
of each substance which has an environmental impact (CO2, NO, and
SO.) derived from the MRTA Initial System Project (Blue Line), for the
global and local impact categories. The results of the estimation of
the environmental benefit / load derived from the MRTA Initial Sys-
tem Project (Blue Line) change depending on whether one looks at
the global impact category or the local impact category.

Environmental benefit and impact (x10° yen)

Environmental benefit and impact (x10° yen)

Figure 1 Summary of the Evaluation Method for
Environmental Load and Benefit
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Figure 2 Changes in the Estimated Environmental Benefit and Load
Derived from the MRTA Initial System Project (Blue Line)
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Note: Since there is no standard damage cost per unit, the dotted lines show the minimum val-
ues and the solid lines show the maximum values on the graphs.
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