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Identifying environmental hotspots from global supply chains
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Our consumption generates a range of environmental impacts in the production of products and services. For example, some imported soybeans are

produced by clearing forests in Brazil, putting the plants and animals that live there at risk of extinction. The environmental emissions in the supply chain

are called the environmental footprint, analogous to the footprint of human activity trampling on the global environment. Carbon dioxide is called the

carbon footprint, water the water footprint, and so on. We are trying to identify these different environmental footprints through large-scale computer

calculations.
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Fig. 1 US biodiversity footprints

Global supply chains and the environment

We use economic statistics, in particular (multi-regional) input—output
tables, which describe the purchase and sales relationships between
producers and consumers, to understand supply chains. We have
developed a global input—output database called the Eora Multiregional
Input—Output Table. Our research interests cover a wide range of
environmental issues such as climate change, air pollution, biodiversity,
deforestation, resources, water and nitrogen pollution. Research is
sometimes carried out in collaboration with researchers from various
disciplines. For example, we have worked with researchers in atmospheric
chemical transport modelling to determine the number of premature
deaths caused by consumption in each country through the supply chain.

GIS and supply chain analysis

Environmental footprint analysis is often done at a country level, but a
specific location is more important than the country level is. For
example, if we find that timber exports from Indonesia to Japan are bad
for biodiversity, Japan cannot simply stop all timber imports from
Indonesia. Therefore, we have done research to combine geographic
information and supply chains to map where biodiversity hotspots are

threatened in Indonesia.

Fig. 2 Deforestation footprint of nations
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Fig. 3 City-level carbon footprints in Japan

Geographical information is not limited to endangered species; a wide
range of information is now available. For example, we have extended
this framework to include CO, emissions, air pollutants, and
deforestation.

Environmental footprint analysis of
households and cities

Household consumption accounts for a large proportion of the
environmental footprint of countries, which means changes in lifestyles
and consumption activities have the potential to reduce environmental
impacts significantly. In addition, several global environmental issues
have stalled negotiations between countries to reduce their environmental
emissions drastically, highlighting the importance of voluntary action
by cities and businesses.

We are therefore conducting research to identify which households and
lifestyles produce large environmental footprints by integrating micro-
consumption data at household level and a supply chain database. We are
also trying to answer the question of whether it is the lifestyles and
consumption activities of a small number of households that are the
problem, or those of many households.

Cities are the center of consumption activities and are heavily dependent
on production activities outside cities. We can imagine, for example, that
most electricity and food is produced outside urban areas and consumed
by city residents through complex supply chains. However, we do not
fully understand how much and how to reduce the environmental
footprint of cities. Therefore, we are trying to clarify the environmental
footprint of cities based on the micro-consumption data of each city
resident and the environmental impacts associated with the supply
chain.
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Fig. 4 Carbon footprint of 13,000 cities
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