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The Environmental Impacts of Consumption at a
Subnational Level: The Ecological Footprint of Cardiff

Andrea Collins, Andrew Flynn, Thomas Wiedmann, and John Barrett

KEYWORDS:
decision support, environmental indicator, household consumption,
resource use, sustainability, Wales

SUMMARY:

This article analyzes the environmental effects of resource consumption at
a subnational level (by Cardiff, the capital city of Wales), using the
Ecological Footprint as a measure of impact assessment. The article begins
by providing a short critique of the Footprint methodology and the
limitations of methods traditionally used to calculate national Footprint
accounts. We then describe the Footprint methodology developed by the
Stockholm Environment Institute to overcome some of these problems and
used as the basis of the Reducing Wales Ecological Footprint project, of
which the Cardiff study has been a part. The main portion of this article
focuses on presenting and discussing the Footprint results for Cardiff. The
Ecological Footprint of household consumption in Cardiff will be presented
using the international Classification of Individual Consumption According
to Purpose (COICOP). Based on the results, we then identify areas of
consumption that are a priority in terms of reducing resource use and
discuss how these findings have been presented to the Cardiff Council. We
report on the initial reactions of policy officers to the Footprint results and
how the Council plans to use them to influence policy decisions relating to
sustainability. Finally, in the Conclusions section, we briefly explain the
value of applying the Ecological Footprint at a subnational level and its
value as an evidence-based tool for sustainability decision making.
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Environmental Implications of Resource Use:
Environmental Input-Output Analyses for Germany

Stephan Moll and Jose Acosta

KEYWORDS:
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requirement (TMR)

SUMMARY:

In a German case study, environmental input-output analyses (eIOA)
combined with NAMEA-type tables were conducted for eleven selected
environmental pressure variables. (NAMEA is an acronym for national
accounts matrix extended by environmental accounts.) The analyses were
conducted to derive the production-cycle-wide resource uses and
environmental impact potentials of final-demand product groups. The
methodology permits identification and preliminary ranking of 10 product
chains along which about two-thirds of German production-born
environmental pressures arise. The most relevant product groups are
construction work, food, motor vehicles, basic metals, and electricity. The
ten product groups are characterized by both high resource requirements
and high residual outputs (air emissions, wastes). The EU policy areas of
integrated product policy and sustainable use of natural resources may
address these product chains with priority in order to identify and explore
the possibility of reducing the environmental impacts from products
throughout their life cycles and to decouple environmental impacts from
resource use.
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Bottom-Up Life-Cycle Assessment of Product
Consumption in Belgium
Bart Jansen and Karine Thollier

KEYWORDS:
economic analysis, emissions, impact assessment, impacts of products,
integrated product policy, market life-cycle assessment (LCA)

SUMMARY:

The presented study shows the results and methodology applied to the
study on the identification of priority product categories for the Belgian
product and environmental policy. The main goal of the study was to
gather insight into the consumption of products in Belgium and their
related lifecycle environmental impacts. The conclusions of this project on
the product categories with major environmental contributions would be
used to start up working groups involving stakeholders and initiate detailed
product studies on the impact reduction potential that could be achieved
by means of implementing product policy measures. Several ways of
assessing product category environmental impacts have been developed
and the effects of policy measures; ‘bottom-up’ or ‘market-life-cycle
assessment’ is one of these, and we tried this approach for the situation in
Belgium. Simplified life-cycle assessment (LCA) studies were conducted for
representative average products within each function-based product
category and the results were multiplied with market statistics. Using this
approach, we found that building construction, building occupancy and
personal transport are among the major categories in Belgium. The major
drawbacks of this approach are the system level limitations and the
existence of a broad spectrum of nonharmonized methods and datasets
from which a sound preliminary selection had to be made. Consequently,
the retrieval and selection of data was very time consuming and due to
this we had to build in some major limitations. Nevertheless, the study has
contributed to the development of a methodology for market-LCA and
elements that can be picked up in currently ongoing and future work. The
study concludes that to improve the feasibility and acceptance of this type
of study there is a need for the development of a harmonized methodology
on market-LCA, policy relevant impact indicators as well as a harmonized
and stakeholder agreed upon LCA database.
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Swedish Experience Using Environmental Accounts
Data for Integrated Product Policy Issues

Viveka Palm, Anders Wadeskog, and Goran Finnveden

KEYWORDS:
input-output analysis (IOA), product groups, private consumption,
environmental impact, extended producer responsibility (EPR),
Sweden

SUMMARY:

The aim of this article is to evaluate how much environmental pressure
different product groups consumed in Sweden are causing, in order to rank
them by environmental pressure. This is done using information from
economic and environmental statistics. An analysis for the year 1998 is
performed for about 50 product groups using input-output analysis. This
type of analysis has some major advantages for integrated product policy
(IPP) purposes: the underlying data are regularly updated, the data
systems are being harmonized by international standards, and the
connection between environmental goals and IPP goals can be
investigated. This article summarizes two Swedish reports, one for the
Producer Responsibility Committee and one for the Swedish Environmental
Protection Agency. The results show that the volume of consumption is an
important factor in environmental pressure from products as well as
impact intensities. The most important product categories for private
consumption are petroleum products, electricity, construction, and food
and beverages, as well as transport. Possibilities of building indicators for
IPP are also discussed.
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Setting Priorities within Product-Oriented Environmental
Policy: The Danish Perspectives
Bo P. Weidema, Sangwon Suh, and Philippa Notten

KEYWORDS:
consumption, Denmark, impact assessment, input-output analysis (I0OA),
prioritization, product policy

SUMMARY:

To focus Danish product-oriented environmental policy, a study applying
extended input-output analysis has been performed, identifying the most
important product groups from an environmental perspective. The
environmental impacts are analyzed from three different perspectives—the
supply perspective, the consumption perspective, and the process perspective—
differing primarily in their system delimitation. The top ten environmentally
most important product groups (out of 138 industry products and 98 final
consumption groups) are listed for each of the three perspectives, using both
total environmental impact and environmental impact intensity as ranking
principles. The study covers all substances that contribute significantly to the
environmental impact categories of global warming, ozone depletion,
acidification, nutrient enrichment, photochemical ozone formation, ecotoxicity,
human toxicity, and nature occupation. The differences in results between the
three perspectives are elaborated and their policy relevance discussed. The top
ten product groups account for a surprisingly large share of the total
environmental impact of Danish production and consumption (up to 45%,
depending upon the perspective). This implies that product-oriented
environmental policy may achieve large improvements by focusing on a rather
small number of product groups. Both imported products and products
produced for export in general cause more environmental impact than products
produced in Denmark for the Danish market. Especially noticeable are the
export of meat and ship transport. This leads to the recommendation to include
specific policy measures targeting both foreign producers and foreign markets.
Public consumption is found to have a much smaller environmental impact
intensity than private consumption, which is explained by its relatively large
input of labor. The results confirm results of other similar studies, but are more
detailed and have lower uncertainty, due to a number of improvements in data
and methodology. A short presentation of the methodology is provided as
background information, although this is not the main focus of this paper.
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The Importance of Imports for Household Environmental
Impacts

Glen P. Peters and Edgar G. Hertwich
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analysis

SUMMARY:

A promising way to reduce environmental impacts of consumer
expenditure is through the encouragement of more sustainable
consumption patterns. Consumers cause environmental impacts both
directly, such as by fuel use in personal cars, and indirectly, by paying for
the production of consumables. With increased international trade, the
indirect environmental impacts are difficult to determine because a portion
of the emissions occurs in different geographical regions. Many previous
studies have unrealistically assumed that imports are produced using
domestic production technology. For countries with diverging technology
and energy mixes the likely errors are significant. This study applies a
methodology that explicitly includes technology differences to the case of
Norwegian households. It is found that a significant portion of pollution is
embodied in Norwegian household imports. Further, a disproportionately
large amount of pollution is embodied in imports from developing
countries. Overall, as in previous studies, we find that mobility and food
are most important in terms of household environmental impacts. By
analyzing the imports in more detail we find that for some sectors the
majority of emissions occur in foreign regions; in particular, this is true for
food, business services, clothing, chemicals, furniture, cars, agriculture,
textiles, and most manufactured products.
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Playing with Hyenas: Renovating Environmental
Product Policy Strategy

Jan L. de Vries and Harry R. M. te Riele

KEYWORDS:
decoupling, eco-design, hybrid analysis, innovation, rebound effect,
sustainable transition

SUMMARY:

The 1990s policy trend of intervening at the specification level over a
broad range of products has ended. Today’s environmental product policies
focus, rather, on a few arbitrary product groups. Selectiveness should
serve absolute environmental impact reduction, which asks for a rational
product-selection and target framework. The authors propose “life-cycle
impact per consumer expenditure” as a key criterion. This criterion helps to
connect macro environmental impact reduction aims with product
innovation targets, even under continuous economic growth, consumption
pattern shifts, and rebound threats. The authors analyze the Dutch
economy as an exercise. This results in 44 product groups, labeled
“Hyenas” by the authors, that need to improve their ratio score drastically
between now and 2040. Some magnitudes of desired change are given.
Finally, intervention processes at the Hyena group level along the lines of
sustainable transition management are proposed. Joint Vvisioning,
experimental portfolios, interaction between micro, meso, and macro
change levels, and gradual pressure building are crucial elements in this
concept of complex change management.
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Environmental Impacts of Consumption in the European
Union: High-Resolution Input-Output Tables with
Detailed Environmental Extensions

Gjalt Huppes, Arjan de Koning, Sangwon Suh, Reinout Heijungs, Lauran
van Oers, Per Nielsen, and Jeroen B. Guinée

KEYWORDS:
comprehensive environmental data archive (CEDA), hybrid life-cycle
assessment, input-output analysis, integrated product policy, life-cycle
assessment, National Accounting Matrix including Environmental Accounts
(NAMEAS)

SUMMARY:
For developing product policy, insight into the environmental effects of products
is required. But available life-cycle assessment studies (LCAs) are hardly
comparable between different products and do not cover total consumption.
Input-output analysis with environmental extensions (EEIOA) of full
consumption is not available for the European Union. Available country studies
have a low sector resolution and a limited number of environmental extensions.
This study fills the gap between detailed LCA and low-resolution EEIOA,
specifying the environmental effects of household consumption in the European
Union, discerning nearly 500 sectors, while specifying a large number of
environmental extensions. Added to the production sectors are a number of
consumption activities with direct emissions, such as automobile driving,
cooking and heating, and a number of postconsumer waste management
sectors. The data for Europe have been constructed by using the sparse
available and coarse economic and environmental data on European countries
and adding technological detail mainly based on data from the United States.

A small number of products score high on environmental impact per
Euro and also have a substantial share of overall consumer expenditure.
Several meat and dairy products, household heating, and car driving thus have
a large share of the total environmental impact. Due to their sales volume,
however, products with a medium or low environmental score per Euro may
also have a substantial impact. This is the case with bars and restaurants,
clothing, residential construction, and even a service such as
telecommunications. The limitations in real European data made heroic
assumptions necessary for making the model operational. One conclusion,
therefore, is that provision of data in Europe urgently needs to be improved, at
least to the level of sector detail currently available for the United States and
Japan.
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Toward an Information Tool for Integrated Product
Policy: Requirements for Data and Computation

Reinout Heijungs, Arjan de Koning, Sangwon Suh, and Gjalt Huppes

KEYWORDS:

environmental policy, life-cycle assessment (LCA), input-output
analysis (IOA), hybrid analysis, computational structure, decision
support

SUMMARY:

Integrated product policy, according to the European Union, requires
reliable data on the impact of consumer products along their life cycles. We
argue that this necessarily requires the development of an information tool
for hybrid analysis, combining aspects of life-cycle assessment and input-
output analysis. A number of requirements in the development of such a
hybrid information tool are identified, mainly concerning data and
computational structure. For the former, some important points of
attention are discussed, whereas for the latter, operational formulas are
developed.
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Environmental Impacts of Products: A Detailed Review
of Studies
Arnold Tukker and Bart Jansen

KEYWORDS:
consumption, environmental assessment, environmental policy, integrated
product policy (IPP), input-output analysis, life-cycle assessment (LCA)

SUMMARY:

Environmental effects of economic activities are ultimately driven by
consumption, via impacts of the production, use, and waste management
phases of products and services ultimately consumed. Integrated product policy
(IPP) addressing the life-cycle impacts of products forms an innovative new
generation of environmental policy. Yet this policy requires insight into the final
consumption expenditures and related products that have the greatest life-cycle
environmental impacts. This review article brings together the conclusions of 11
studies that analyze the life-cycle impacts of total societal consumption and the
relative importance of different final consumption categories. This review
addresses in general studies that were included in the project Environmental
Impacts of Products (EIPRO) of the European Union (EU), which formed the
basis of this special issue. Unlike most studies done in the past 25 years on
similar topics, the studies reviewed here covered a broad set of environmental
impacts beyond just energy use or carbon dioxide (CO,) emissions. The studies
differed greatly in basic approach (extrapolating LCA data to impacts of
consumption categories versus approaches based on environmentally extended
input-output (EEIO) tables), geographical region, disaggregation of final
demand, data inventory used, and method of impact assessment. Nevertheless,
across all studies a limited number of priorities emerged. The three main
priorities, housing, transport, and food, are responsible for 70% of the
environmental impacts in most categories, although covering only 55% of the
final expenditure in the 25 countries that currently make up the EU. At a more
detailed level, priorities are car and most probably air travel within transport,
meat and dairy within food, and building structures, heating, and (electrical)
energy-using  products  within  housing.  Expenditures on clothing,
communication, health care, and education are considerably less important.
Given the very different approaches followed in each of the sources reviewed,
this result hence must be regarded as extremely robust. Recommendations are
given to harmonize and improve the methodological approaches of such
analyses, for instance, with regard to modeling of imports, inclusion of capital
goods, and making an explicit distinction between household and government
expenditure.
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SUMMARY:

The work presented in this special issue shows that the same limited
number of consumption categories are consistently revealed to be
responsible for the largest share of environmental impact: mobility
(automobile and air transport), food (meat, poultry, fish, and dairy
followed by plant-based food), and energy use in the house (heating,
cooling, electrical appliances, and lighting). It appears that differences in
impact per euro between the product groupings are relatively limited, so it
is essential to reduce the life-cycle impacts of products as such, rather
than to shift expenditures to less impact-intensive product groupings.
Furthermore, the effectiveness of expenditure on material products to
improve quality of life leaves much room for improvement.
Environmentally extended input-output (EEIO) tables probably form, in this
field, the most appropriate information support tool for priority setting,
prospective assessment of options, scenario analysis, and monitoring. A
clear benefit would result from integrating the input-output (IO) tables of
the 25 individual countries that make up the European Union (EU) report
to Eurostat, with other officially available information on emissions and
resources use, into a 60-sector EEIO table for the EU. This, obviously,
would be the first step toward more detailed tables. Three strategies are
suggested to realize the additional, desirable detail of 150 sectors or more,
each achievable at an increasing time horizon and with increasing effort:
(1) developing further the current CEDA EU25 table; (2) building a truly
European detailed input-output table accepting the restrictions of existing
data gathering procedures; and (3) as (2), but developing new, dedicated
data gathering and classification procedures. In all cases, a key issue is
harmonizing classification systems for industry sectors, consumer
expenditure categories, and product classifications (as in import/export
statistics) in such a way that data sets may adequately be linked to input-
output tables.
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