
Methodology for Assessing Externalities Associated with
Generating Electricity

Mario Molina Center

2009

Abstract

Based on the Law for the use of Renewable Energy and for the Financing of Energy Transition, which
promotes the development of a methodology for assessing externalities, the Mario Molina Center developed
the present study aiming to propose a methodology for estimating externalities produced during the process
of generating electricity. As a result of a review of various methodologies and international studies, we
determined the convenience of using a methodology in Mexico based on two approaches: the Life Cycle
Analysis (LCA) to quantify environmental impacts of the process, and the Path of Impact methodology for
the economic valuation of environment damage.

1 Introduction

In the recent amendments and additions to the leg-
islation governing Mexico’s energy sector, Congress
established the need to consider in a comprehensive
and responsible manner, the environmental effects of
energy coming from fossil fuels, in order to promote
- under more equitable conditions- the use of renew-
able and clean energy. Considered as externalities
of economic activity in the energy sector, the costs
associated with the environmental impacts of the
national electricity industry are rarely quantified or
included in the cost structure of electricity.

Environmental and social externalities may not
have direct implications for active economic agents
in the generation, use and exploitation of energy;
nevertheless, they clearly generate damage and/or
economic benefits for society. Therefore, we estimate
that if the external costs for generating electricity
would be internalized, Mexico could have a gener-
ation fleet friendlier to the environment and to the
health of the population. It is very important to
emphasize that the internalization of these costs
into the price of electricity can only be incorporated
through policy instruments, either regulatory or
market wise.

2 Objective

The MMC recommends that the electric power sector
in Mexico valuates its environmental externalities in
two consecutive and complementary steps. First, by
applying the Life Cycle Analysis (LCA) to quantify
the damage caused by their pollutant emissions into
the air, water and soil; and second, through the mon-
etization of the damage to public health and ecosys-
tems by applying the Path of Impact methodologies.

Figure 1: General Structure for the internalization of
environmental externalities in Mexico
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3 Methodology

To integrally and uniformly quantify the current
and future environmental externalities from the gen-
eration of electricity units, the LCA must be ap-
plied in accordance to the International Organization
for Standardization’s (ISO) standards, which were
adapted to our country through the Mexican Norm
NMX-SAA-14044-IMNC-20081. The implementation
of the LCA methodology in the electricity sector
would allow taking advantage of international expe-
riences that already exist, in order to quantify local,
regional and global environmental externalities, as it
is a solid and standardized tool. It is also a tool con-
tinually associated with scientific research results of
the environment and public health effects produced
by the generation and use of electricity.

Furthermore, the new technological developments
are being evaluated and compared worldwide based
on this method. We propose that the implementation
of the LCA in the electricity sector in Mexico is car-
ried out in four phases: 1) generation, 2) extraction
and preparation of fuels, 3) transmission, and 4) dis-
tribution; each lasting approximately two years. The
progressive inclusion of the remaining phases would
allow the development of necessary databases for life
cycle inventories for each input involved in the pro-
cess, which currently do not exist in the country (see
Figure 2).

On the other hand, in the economic valuation of
externalities we intend to use the Path of Impact
methodology. For purposes of this document, we em-
ployed the cost of mitigation. This approach pro-
vides methodological uniformity and reduces uncer-
tainty from using the path of impact. Furthermore,
we suggest accompanying the approach with a sen-
sitivity analysis for the different interest rates that
are to be used, because the final value of externalities
varies depending on the chosen rate.

4 Results

The methodology proposed is a tool that would allow
integrally assessing the portfolio of existing technolo-
gies, and would support planning in the electricity
sector in the context of a low carbon global economy.
Due to the complexity of implementing the LCA and
Path of Impact methodologies, we recommended -in a
first stage-, only to evaluate the process of generating

1NMX-SAA-14044-IMNC-2008 o ISO 14044:2006. Environ-
mental Management-Life Cycle Analysis – Requirements and
Guidelines

electricity. However, we suggest to gradually include
the activities involved before and after its generation,
which would also result in additional time to develop
the necessary databases to apply LCA.

Figure 2: Proposal for the system’s limits in imple-
menting LCA in Mexico’s electricity sector

5 Conclusions and Recommendations

As measures to compliment the methodology pro-
posed, it’s necessary to develop specific norms for un-
regulated and unreported emissions in the national
electric industry (toxic substances, substances that
deplete the ozone layer and greenhouse gas and par-
ticulate emissions). It also is necessary to have de-
tailed lifecycle inventories as part of the Annual Oper-
ating Certification (COA), in accordance to the Mexi-
can Norms associated. All this, with the final purpose
of preparing the sector to the LCA work.
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