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a b s t r a c t

The purpose of this paper is to broaden the Terrestrial Transport Infrastructure (TTI) assessment

process into the field of Ecosystem Services (ES), i.e., the benefits people derive from ecosystems. Taking

into account ES in an ex ante assessment of public infrastructure projects is of critical importance for

the improvement of transportation decision-making tools, such as Environmental Impact Assessment

(EIA) and Cost–Benefit Analysis (CBA). For EIA, the integration of an ES based approach opens the

possibility of measuring a loss in ES supply (and its economic value); this provides a means of selecting

among different possible pathways for the infrastructure. For CBA, since the ES loss induced by the

selected pathway is expressed in monetary terms, it can be integrated as a standard social cost in the

analysis, permitting a more efficient control of natural capital loss. We illustrate these points by

assessing the loss of a global climate regulation service due to the soil tillage and sealing caused by a

TTI construction, using the example of a high-speed rail in Western France. We select three optional

routes among the proposed routes and analyse which route has the least impact on the global climate

regulation service and its economic value.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Terrestrial Transport Infrastructures (TTI) are often considered
as essential for economic development due to their contribution
to time gains, comfort, safety, and regional accessibility, yet they
have major impacts on the natural areas they cross. These impacts
can involve direct, indirect and cumulative effects (Tricker, 2007).
The conversion of natural areas into artificial areas, as a result
of TTI construction, causes habitat loss and fragmentation with
consequent declines in biological diversity (Quintero and Mathur,
2011). As a consequence, the compromise between social gains
from TTI construction and the ecological and social losses induced
by the environmental alteration requires analysis.

Recent improvements to Environmental Impact Assessment
(EIA) of TTI construction projects provide much-needed guidance

to public policies. In many countries, TTI projects are assessed
regarding several criteria (flora, fauna, fragmentation, etc.) in
order to avoid or minimize their environmental impact. However,
and despite improvements to the process, the criteria used
remain mostly qualitative. Moreover, the approach consists of
weighting the different impacts with impact scores and assessing
the overall impact by summing these scores (Geneletti, 2005).
These scores are thus of critical importance, and as Geneletti
(2006) argues, the process acts as if the scores have additive
properties. In addition, at the present time, the loss of an
Ecosystem Service (ES), i.e., the benefits people derive from
ecosystems, due to TTI construction is not quantified and is
usually regarded as having little influence on the main infra-
structure choices, such as time gains or the perceived economic
viability of the project (Chevassus-au-Louis et al., 2009). The
process of TTI projects’ evaluation is usually performed through
Cost–Benefit Analysis (CBA). When CBA is used to enlighten
decision-making for projects that impact the natural environ-
ment, monetary indicators of external effects have to be included
in the assessment process for a greater efficiency.

Economists have developed a variety of methods that allow
the construction of monetary indicators of non-market value loss
associated with environmental and ecosystem impacts (TEEB,
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کاربست رویکرد خدمات زیست بومی در EIAامکان اندازه گیری اتلاف عرضه این خدمات و ارزش اقتصادی آنها را فراهم می کند و بنابراین ابزاری را برای انتخاب از میان مسیر های ممکن برای توسعه زیر ساختها ایجاد می نماید.
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در مورد CBA چون اتلاف عرضه خدمات زیست بومی به صورت ارزش پولی بیان میگردد ، میتواند به عنوان یک هزینه اجتماعی استاندارد در تحلیل تلفیق گردد و اجازه دهد که کنترل کارامد تری نسبت به اتلاف سرمایه طبیعی به عمل آید.
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مثال : از بین 3 مسیر برای توسعه ریل قطار پر سعت میتوان تحلیل کرد که کدام مسیرکمترین اثر را بر خدمت تنظیم و ارزش اقتصادی آن دارد.
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لیرغم بهتر شدن فرایند ها هنوز معیار های مورد استفاده در EIA توصیفی باقی مانده است.

A.Zarandian
Highlight
اقتصاد محیط زیست روش های زیادی را فراهم نموده تا با استفاده از شاخص های پولی ، امکان ارزیابی ارزش اتلاف شده خدمات غیر بازاری محیط زیست و لحاظ آن در تحلیل هزینه- منفعت (CBA) فراهم گردد.
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