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of GHG releases, services 9% and clothing 4%
(Hertwich and Peters 2009). Note that in this
analysis investments (in physical infrastruc-
ture or machinery) have been treated as a
separate final demand category.

National-level studies reviewed, which focus
almost exclusively on OECD countries, show
a decidedly different picture (for example the
research on emissions from US household
consumption presented in Figure 4.4). Food
has somewhat lower importance and mobility
higher. The importance of shelter depends on
the climate and energy mix.

National-level studies often offer a
significantly higher level of detail. Weber and
Matthews (2008) studied the consumption of
490 commodity groups by US households,
linking both to the US input-output table and
to those of selected exporting countries. The
EU Environmental Impact of Products (EIPRO)

study had a similar level of detail (Huppes et
al. 2006; Tukker et al. 2006b). In contrast,
global models are currently restricted to 57
different commodity groups (Hertwich and
Peters 2009). The national studies are hence
well able to identify single items. From such
detailed studies it becomes apparent that
the use of private cars (within mobility), the
consumption of meat and dairy products
(within  food consumption), and electric
appliances cause a disproportionately large
share of environmental impacts (Tukker and
Jansen 2006). Emissions from aviation, while
still relatively a small part of the impacts of
mobility, are relatively high per Euro or dollar
spent on this service (Tukker et al, 2006b).
These impacts also increase rapidly with
increasing wealth and have the potential to
eclipse other emissions. Moreover, they occur
in the higher layers of the atmosphere which
are particularly vulnerable to emissions.

Figure 4.4: Emissions of CO, associated with US household consumption, according to purpose

and by region of origin
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2. Studies take into account impacts per
kg material in addition to the volume
of the material flow show a somewhat
different picture:

a. From the EMC study (van der Voet
et al. 2005), it seems that materials
score differently on different impact
categories.  This  implies  that
the weighting determines which
materials come out as priorities.
However, some come out as priorities
regardless of the weighting method
used. The general pattern is that
the very small flows, even when they
have a very high impact potential, do
not enter priority lists. At the other
end of the spectrum, very large flows
with very low impact potentials do
not score high on priority lists either.
Key priorities identified by the EMC
study are large material flows with
a reasonably high score on more
than one impact category. Those are
especially materials from agriculture
and fossil fuels (including plastics),
and to some extent the bulk metals
steel and aluminium.

b. Dehoust and colleagues (2004) also
identified agricultural goods as
priorities, specifically meat and dairy
products. In the fossil fuel area, oil
and oil products and plastics are high
scorers. Steel and passenger cars are
mentioned in the metals category.
Contrary to the EMC findings,
construction materials are important:
rock, stone and related mineral
products, cement and concrete.

Pulling these findings together, it seems
reasonable to conclude the following:

1. Agricultural goods and biotic materials.
Studies converge on their importance.
Particularly impact based studies further
highlight the relative importance of
animal products, for which indirectly
a large proportion of the world's crops
have to be produced, with e.g. a high land
use as a consequence. The production of
agricultural biomass, especially animal

products, is and will remain an inefficient
transformation process compared to most
industrial processes.

2. Fossil fuels. Studies converge on their
importance. They come out as important
and even dominant.

3. Metals: Although many metals have
high impacts per kg compared to other
materials, in view of the comparative
size of their flows, only iron, steel and
aluminium enter the priority lists. In
the future this may change, under the
pressure of ore grade deterioration or
increased demand.

The studies do not agree on the issue of
construction materials. Since their weight is
large, they are important in studies using mass
based indicators such as DMC. Yet, as has
been shown, weight by itself is not a sufficient
indicator for the environmental impacts of
materials (van der Voet et al., 2005). In EMC
they are included but come out as unimportant
due to their very low impact factors. Dehoust
et al. (2004) identify them as high impact
materials. Most probably the differences

are due to the dissimilar methodologies and
system boundaries used in the studies.
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