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It is widely recogni zed that preservation of ecological capital is
essential for sustainable devel opnent. However, incorporation of
ecol ogi cal considerations in decision-naking is hindered by inadequate
appreciation of the role of ecosystens, and | ack of scientifically

ri gorous techniques for including their contribution. This presentation
appl i es a new t hernodynam ¢ accounting framework call ed Ther nodynam c

I nput - Qut put Anal ysis to overcome these shortcom ngs. The resultant
anal ysis successfully incorporates the contribution of ecol ogica
products and services to economc activity by appreciating the network
structure of econom c and ecol ogi cal systenms. A thernodynam ¢ approach
provi des a conmon currency or a way to deal with a diverse set of
units, as any system — econom c or ecol ogical, can be considered as a
networ k of energy flows. The proposed approach is based on the concept
of Ecol ogi cal Cumul ative Exergy Consunption (ECEC) (Hau and Bakshi
2004). This approach is closely related to energy analysis (Odum 1996)
but does not rely on any of its controversial clains.

This presentation illustrates the application of Thernodynam c | nput-
Qut put Analysis to LCA of Transportation Sectors. Transportation being
critical to the economc system directly influences LCAs of many ot her
i ndustrial activities. Existing tools for perform ng LCA of these
sectors primarily focus on their life cycle em ssions and energy

requi renents, but ignore the contribution of natural capital that
refers to variety of “free” ecological products and services.
Quantification of natural capital, and its juxtaposition with econonmc
capital has direct inplications to sustainability. Thernodynam c | nput-
Qut put Analysis is useful to delineate the nyriad ways in which these
sectors rely on ecosystem products and services, as well as to study
flow of econom c and natural capital through them Relative magnitudes
of economic and natural capital flows is represented by a variety of
rati os such as, that of ECEC (renewabl e, nonrenewabl e and hunan
resource inputs, and inpact of emi ssions) to nmoney. Qther indicators of
t he degree of renewability and sustainability may al so be defined. Such
rati os indicate how each sector val ues ecosystem contribution, and
represents the magni tude of the di screpancy between thernodynam ¢ work
needed to produce a good or service and the anmount of nopney people are
willing to pay for it.

Anal ysi s of the US econony by the proposed nethod shows that the
econom ¢ val ue of natural capital is least for the extractive

i ndustries, and increases along the supply chain. This observati on has
interesting inplications for the strong and weak sustainability of
various sectors, and the effect of outsourcing economc activities to
devel opi ng countries. These will be discussed in greater detail for
the 1997 US econony.
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