Centre for Energy, Environment and Health
– Integrating Externalities in Optimization of future Danish Energy Systems

CEEH is an interdisciplinary collaboration with the mission
to support planning of future Danish energy systems, where
both direct costs as well as external cost to the environment,
climate and health are considered. The centre will work on
several realistic scenarios for the quantity and type of the
futures energy production and associated emissions to the
atmosphere.
The project is financed by the Danish Council for Strategic
Research and runs over 5 years beginning in January 2007.

CEEH is a collaboration between 7 Danish institutes working within the
subject areas of meteorology, toxicology, epidemiology, public health economy
and system analysis.
Model tools and data exchange from all these disciplines are included in the
CEEH model framework.
In the first phase of the project, the model chain is set up for demonstration
and run for the reference year 2000 using existing models and data.
In this phase data output from the individual model tools are formatted to
be used as input in the next model tool in the chain.
In the second phase of the project the final system is build on the basis of
the developments performed in the first phase of the project.
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Emissions
- The centre will focus on
emissions of small particles and a
variety of other selected chemical
pollutants which have
documented harmful impacts on
the environment and public
health.
- In addition to air pollution from
power plants, also air pollution
from industry, heating of houses,
transport etc. is included.
- Air pollution emission data from
different energy forms are
collected from literature studies.

- The CEEH model chain starts
with a geographical (gridded) data
set over existing energy systems,
where the emission of air
pollution is known.

Energy systems

Technologies

- The geographic dispersion of air pollution
from its source is determined by simulating its
transport through the atmosphere using
chemical transport models.
- Observed weather data from year 2000 are
used as a reference in the simulations.
- Wash-out by precipitation, chemical
transformations and reactions with natural
chemical species in the atmosphere are
included in the simulations.

Future scenarios for the
Nordic energy systems
2010, 2020, 2030, 2040, 2050
(energy-production, consumption,
emissions, net costs)
- The net costs of future Danish energy
systems are minimized on the basis of
different scenarios for economic growth and
energy prizes, and data obtained by iterations
of the model chain.
- Both direct and indirect costs (externalities)
of environment/climate and public health are
included taking international conventions
about reduced CO2 emission into account.

Models for optimization
of energy systems

Health effects

Environmental effects
- Health effects are modelled on the
basis of epidemiological and
toxicological research on air pollutions
impact on human health.
- Demographic data such as age
distribution and population forecasts are
included.
- Illness is described using
hospitalization data from a national
patient register and other registers in the
health sector.
- A register of the cause of death
contributes with information about
mortality and causes of death.
- The cost of health effects are evaluated
using health economic models.
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