
EnvEcon
Sept 2015

Modelling the costs and benefits of clean air  policy
scenarios for residential heating

Andrew Kelly
Sept 2015



Structure

Context for this work

Objectives of the study

Method and Scenarios

Estimated Benefits

Closing Thoughts

Future Research



EnvEcon
Sept 2015

Section 1 of 6
Context



EnvEcon
Sept 2015

Background and Context
§ EnvEcon is a research and policy advisory firm spun-out of UCD in 2007.

§ One aspect of our work is climate and air pollution policy and modelling work.

§ In that context we develop and manage the GAINS Ireland model. This is a
national instance of the GAINS model that is used by the Commission and
others to inform all major developments of EU and UN air and climate policy .

§ Our research in this area is principally funded by the EPA under the Integrated
Modelling Project Ireland to the end of this year.

§ We have recently completed a guidebook to support marginal damage
valuations of air pollution changes specifically in Ireland. Copies available.

§ The team for the “Air” related work is myself and Dr. Miao Fu.
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Objectives of this analysis

Estimate marginal benefits associated with displacement of residential use of:

a) Coal (all types)
b) Other solid fuels (peat and wood products)

…by Oil, Gas or Electricity

Principal Caveats
Only assessing change in 5 main NECD pollutants (PM2.5, NOX, SO2, NH3, VOC)
No upstream emission changes (i.e. power sector)
No installation or retrofit costs*
No changes in total energy consumption
Emission factors used are ‘Tier 1’ from  EMEP Guidebook



Objectives of this analysis

Estimate benefits by pollutant and at different scales

Grouping #

Urban Large (Dublin) 1
Urban Medium (>15,000) 28
Urban Small (10,001 to 15,000) 16
Small Towns (5,001 to 10,000) 41
Small Towns (1,001 to 5,000) 188
Small Towns (<1000) 573

Sizes and spatial allocations based on population from census 2011
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Method
Defining Towns

Drawing off census 2011 and in-house spatial work at EnvEcon on residential emissions
we were able to establish the divisions for towns of the defined scales.

Fuel use estimations by location

Quality, contemporary estimates of fuel use (quantities) are limited for Ireland. Census
2011 offered proxy data (principal heating question) but this was inadequate.

We are utilising estimates from SEAI work in 2008 which derived ED level fuel type and
use estimates that were ultimately used in national spatial emissions inventory work.

Marginal Damage Values for Air Pollutants

EnvEcon have developed a guidebook under the current EPA project that establishes
marginal damage values per tonne of pollutant for different area classes in Ireland.

The guidebook (and methodologies therein) were applied to value the benefits of
changes in emission levels in terms of concentrations, exposure, impacts and outcomes.



Scenarios

Clarification

A complete transition from a given fuel type will introduce challenges and changes with
regard to new technology cost, service access, energy demand and so on.

We have not analysed these in this work (though a separate paper where we have
collaborated with Glen Dimplex will examine a specific case in full detail) but instead
assess the benefit outcomes of different residential fuel use scenarios.

Scenario Set 1 – Transition from coal use in the residential sector

In this scenario we set coal use in the residential sector to zero and run assessments
where it is replaced either entirely by gas, oil or electricity.

Scenario Set 2 – Transition from other solid fuel use in the residential sector

In this scenario we set all other solid fuel use (peat and wood) in the residential sector to
zero and run assessments where it is replaced either entirely by gas, oil or electricity.



Energy Change Note

If we were to update the analysis for 2014 we would expect
greater coal impacts that reported on the basis of 2008 data,
and comparable net overall results.

Residential Energy Use (Tj) 2008 Mkt Share 08 2013 Mkt Share 13 Tj Change

Coals 9,621 7.3% 11,431 9.9% + 19%

Peat 11,710 8.9% 9,123 7.9% - 22%

Biomass 855 0.7% 1,190 1.0% + 39%

Gas 28,003 21.2% 25,381 21.2% - 09%

Oil 50,126 38.0% 38,432 33.2% - 23%

Electricity 30,698 23.3% 28,617 24.7% - 07%

Residential PM2.5 emissions (kt) 2008 2013 Kt Change

Coals 3.83 4.55 + 18%

Peat 4.66 3.63 - 22%

Biomass 0.63 0.88 + 39%
Source : EPA Inventory 2015

Source : EPA Inventory 2015
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Estimated Emissions

§ Our emission method gives values close to residential inventory emissions for 2008

§ Higher tier methods can improve all estimations but require further data and research

§ Table highlights how aggregate groupings of town categories matter for PM2.5

Tonnes of PM 2.5 Emitted

Coal Other Solid fuel

Urban Large(Dublin) 57 216

Urban Medium (>=15000) 555 789

Urban Small (10000-15000) 333 270

Small towns (5000-10000) 507 366

Small  towns (1000-5000) 1023 969

Small towns (<1000) 1448 1736
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Estimated Benefits from PM reduction

§ Annual health and ecosystem benefits from PM reductions

§ Medium towns most significant source, followed by smaller towns in aggregate

Displaced by Gas (M Euros) Displaced by Oil (M Euros) Displaced by Electricity (M Euros)

Total Coal
Other Solid

fuels Coal
Other Solid

fuels Coal
Other Solid

fuels

Urban Large(Dublin) 3.9 14.5 3.9 14.5 3.9 14.6

Urban Medium (>=15000) 12.8 18.1 12.7 18.1 12.8 18.2

Urban Small (10000-15000) 4.9 4 4.9 4 4.9 4

Small towns (5000-10000) 8.4 6 8.3 6.1 8.4 6

Small  towns (1000-5000) 11 10.5 11 10.4 11.1 10.4

Small towns (<1000) 12.1 14.5 12.1 14.4 12.1 14.6

TOTAL (rounded) 53 68 53 67 53 68
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Benefits from all AP reductions

§ PM and SO2 driving the benefits (~90%)

§ Smaller towns PM and SO2 emissions are sizeable in aggregate and can offer
substantial health and environmental benefits where they are reduced

Displaced by Gas (M Euros) Displaced by Oil (M Euros) Displaced by Electricity (M Euros)

Total Coal
Other Solid

fuels Coal
Other Solid

fuels Coal
Other Solid

fuels

Urban Large(Dublin) 4.6 17.3 4.5 16.9 4.7 17.6

Urban Medium (>=15000) 16.1 22.4 15.6 21.8 16.3 22.6

Urban Small (10000-15000) 7 5.4 6.7 5.2 7 5.5

Small towns (5000-10000) 11.5 8 11 7.7 11.6 8.1

Small  towns (1000-5000) 16.6 15.2 15.8 14.4 16.8 15.4

Small towns (<1000) 19.6 22.8 18.4 21.4 19.8 23.1

TOTAL (rounded) 75 92 72 87 76 93
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Carbon Dioxide Impact

§ Urban areas (>10000) generating ~250kt of CO2 from coal / 250kt from other solid fuel

§ Small towns (<10000) generating ~750kt of CO2 from coal / 750kt from other solid fuel

§ Gas displacement scenario would roughly halve the above estimated CO2 emissions

§ The market and compliance value of these changes can also be factored into decisions
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Discussion Points

§ PM and SO2 are the key pollutants with respect to residential emissions

§ Reducing these accounts for 90% of the benefit from tackling air pollution

§ Between health and ecosystem damage, again over 90% is health damage

§ The analysis would support the initial selection of the medium towns as a policy target

§ Smaller towns can also yield substantial benefits (€50m to €100m p.a) in this context

§ Climate considerations can strengthen the case for action

§ However, one challenge is the regulatory challenge for multiple small areas

§ This analysis offers an indication of outcomes but there are further details to explore
e.g. Legal and trade implications, other economic impacts, enhanced datasets.
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Future Research
§ Detailed and contemporary data with regard to residential fuel use is

necessary to further develop this field of research in Ireland .

§ The mixes of fuels used in different locations, as well as the technologies
utilised for combustion are all important factors for more detailed analysis.

§ The marginal damage valuation guidebook can benefit from more empirical
monitoring data across the country – lower cost sensors and other approaches
may be important to developing the data.

§ The international research (WHO, OECD, EEA, EC, TFIAM) bodies are
progressing impact assessment methods and values and we will track these.

§ Ultimately many policies fail to garner broad public support as they are of
interest to only narrow groups – linking multiple objectives into specific
policies can support change, and integrated assessment modelling is key.
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Contact

Andrew.Kelly@EnvEcon.eu

www.EnvEcon.eu

http://www.envecon.eu/work/project/envecon-cost-benefit-framework/


