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Background: Climate Policy
Green Party in Government (since 2020) = „Game-Changer“

▪ Climate action is in the focus now

▪ The government program 2020-2024 

decided to phase-out domestic oil heating

▪ Ambitious phase-out plan for fossil fuels 

in space heating:

o For new buildings (from 2020)

o For the heating system change (from 2021)

o Mandatory replacement of boilers 

older than 25 years (from 2025)

o Replacement of all heating oil boilers 

until 2035 (~ 500.000 boilers in 15years)
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Background Infos
Concerns about the Bioenergy Pathway…

▪ Biomass is the most important renewable energy source in 

Austria. It also plays a central role in the further transformation of 

our energy system.

▪ In addition to the (un)disputed great importance for climate 

protection, wood-burning systems are criticized for their 

emissions.

▪ Research question: How does the decarbonization of the heating 

sector affect (fine) dust emissions in Austria?

▪ Aspects considered: 

o Status of dust emissions today

o Outlook: How will emissions develop by 2050?
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Research done to answer the Questions 

= content of this presentation

▪ Review: What ist the Status of Particle Emissions today?

▪ Several Studies on Real-Life Emission Evaluation of modern Biomass

Heating Systems to obtain realistic Emission Factors

▪ Study: Recalculation of the Particle Emissions based on new findings

▪ Renewable Energy Scenario: How can the residential Heating Sector be

decarbonized by 2050 (now 2040 ist the Target)?

▪ Combination of Scenarios: How will Particle Emissions develop in the

Renewable Energy Scenario?

▪ Case Study: Effect of Boiler Changeout on CO2 and Particle Emissions for

randomly selected Cases
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Status of Fine Dust Emission in Austria
How to do Emssion Inventories…

▪ The emissions inventory adds up the emissions of environmentally relevant 

substances over a certain period of time (usually one year).

▪ The data is recorded according to sectors (e.g. transport, industry, agriculture, 

etc.).

▪ The calculation principle is simple:

o Emission = emission factor (EF) * activity coefficient (a)

o Example: Dust emissions (kg) = EF (kg / TJ) * fuel consumption per year (in TJ)

▪ Until a few years ago, this calculation was actually carried out with one EF for all 

biomass fuels and types of combustion

▪ Today, different EFs are used depending on the fuel and type of combustion 

(automatic / manual, old / new technology) and then added up.



8

Status of Particulate Matter Emissions in Austria 
Data basis: Austrian Air Pollutant Inventory

▪ 26% of the PM10 

emissions from small-scale 

combustion

▪ 68% from mixed-fuel 

boilers (= old firewood/coal 

technology)

▪ Modern boilers make up 

3.6%, ovens and stoves 

4.3% of total emissions

▪ Some uncertainties in the 

calculation ...
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Emission Inventory Critics
(EI is not exact Science, Assumptions are required)

▪ Assumption of system inventory too old (proportion of mixed-fuel boilers too high)

▪ Assuming a service life of 40 years, only less than 50% of the logwood boilers 

should be old mixed-fuel boilers (not 90% as in the current Austrian Inventory)

▪ Emission factors used are mostly based on "standard values" in the EMEP / EEA 

air pollutant emission inventory guidebook (= European average values)

▪ Several research projects have shown: Austrian technologies are significantly 

better than the European average

▪ Recalculation of the emissions inventory:

o with careful assumptions about the service life (40 years for WC and LW, 30 

years for pellets, 20 years for stoves)

o Emission factors from research projects over the past 10 years
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Emission Factor Comparison
Official Austria Dataset / Real Emission Factors (modern Systems)
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Recalculation of PM10 Emissions
(Schwarz & Strasser, 2019)

▪ Realistic system 

inventory (service life)

▪ Emission factors of 

modern furnaces from 

research projects

▪ Reduction of emissions 

by approx. 2000 t / a

▪ Significant reduction in 

the contribution made 

by mixed-fuel boilers



12

Outlook: Development of fine dust emissions till 2050
Base Scenario: Renewable Heat Austria (Study)

▪ Study by the Vienna University of Technology (Energy Economics 

Group) on behalf of Renewable Energy Austria from 2018

▪ Question: How could an extensive decarbonisation of the space 

heating sector in Austria look like?

▪ Approach:

o Model of the building stock in Austria

o Simulation of the energy technology mix on the way to 

decarbonising the space heating sector by 2050

o Deriving measures to achieve the goals
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Renewable Heat Scenario for Austria
(Kranzl et al., 2018)

▪ Phase-out of oil and coal

▪ Reduction of gas and switch 

to renewable gas

▪ Reduction of direct electricity 

heating

▪ Sharp increase in heat 

pumps

▪ Increase in biomass (~20 →

30%)

Shares of heated living space in Austria
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Renewable Heat Scenario for Austria
(Kranzl et al., 2018)

▪ Key: Energy efficiency of 

buildings (thermal renovation 

and new construction)

➢ Reduction in heating demand 

by almost 50%

➢ Higher relative share of heated 

area

➢ Higher numbers of installed 

systems

➢ But lower fuel consumption

absolute energy uses for space heating
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Development of fine dust emissions until 2050
(Schwarz and Strasser, 2019)

▪ Significant decrease in emissions 

from old technologies

▪ Reduction of 90% compared to 

official figures (UBA)

▪ Reduction of 86% compared to the 

corrected emissions inventory

▪ Main reasons:

o Replacement of outdated 

systems with modern ones

o Reduction of the HWB 

through thermal renovation / 

new construction
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Case study: boiler replacement data from an 

Austrian boiler manufacturer

▪ 50 randomly selected newly installed wood heating systems

▪ Survey of replaced (old) heating systems

▪ Comparison calculation (old / new):

o CO2 emissions

o Dust emissions

▪ Calculation with official EF 

of the Austrian Emissions Inventory
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Fuel Shares of exchanged old and newly

installed Systems
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Effect of Boiler Change-out on CO2 and Dust Emissions
(Emissions of fuel provision cains are included)
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Summary and Conclusions
or „lessions learned“ from Austria

▪ Heat from biomass plays a central role in the transformation into a sustainable 

energy system

▪ Emissions from small-scale combustion systems are a relevant source of 

particulate matter emissions in Austria

▪ The current emissions inventory for Austria overestimates the contribution

▪ Reduction of CO2 AND dust emissions can be achieved together

▪ In the future, emissions will continue to decrease significantly (80-90% till 2050). 

▪ The keys to this are:

o Replacement of old heating devices (boilers and stoves) with modern 

combustion systems

o Thermal renovation of buildings (reduction of space heating requirements)
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A short view to Spain…
(needs further elaboration if interesting)

https://www.ceip.at/status-of-reporting-and-

review-results/2020-submissions

most relevant sector for biomass
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A short view to Spain…
(needs further elaboration if interesting)

Some statements in the report:

▪ Small Stationary Combustion (C_OtherStationaryComb) was the largest 

contributing activity with 43.3% of total PM2.5 emissions, with 

Residential stationary combustion (1A4bi) accounting for 40.8% of the 

total.

▪ On the contrary, PM2.5 emissions coming from 

C_OtherStationaryComb have risen by 23.8% since 2000, despite the 

decrease in total fuels consumption (-1.3% since 2000), mainly due to 

the increase in biomass consumption (+27.5% since 2000) within the 

residential sector (1A4bi).
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A short view to Spain…
(needs further elaboration if interesting)

▪ Emission factors for residential biomass combustion: 500-

800 g/GJ 

o From EU Emission Inventory Guidebook 2019 (Tier 1 / 2)

▪ Comparison: Austria uses lower emission factors in the

range of: 21 g/GJ (pellet boilers) – 164 g/GJ (stoves)

▪ Question: available data for better EF (Tier 2/3?)

Source: https://www.miteco.gob.es/es/calidad-y-evaluacion-ambiental/temas/sistema-espanol-de-inventario-sei-/02-combust-estacionaria-no-industrial_tcm30-430161.pdf
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EF Comparison (from EMEP Guidebook):
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Residential - Pellet stoves and boilers (burning pellets)
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Energy efficient stoves
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NA (Tier 1)

Open fireplaces

EF (g/GJ)

<a href="https://www.freepik.com/vectors/icons">Icons vector created by rawpixel.com - www.freepik.com</a>

EF Ranges: Austria Spain
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Details on emission factors
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Emission factors from the EU Emission

Inventory Guidebook 2019
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Emission factors from the EU Emission

Inventory Guidebook 2019



28

EMEP/EEA 2019 guideline EFs

NFR Sector Table Tier Technology Fuel Pollutant Value Unit

1.A.4.b.i
Residential 
plants Table_3-49_06 2

Residential - Pellet stoves and boilers (burning 
pellets) Wood TSP 32 g/GJ

1.A.4.b.i
Residential 
plants Table_3-49_01 2Residential - Open fireplace Wood TSP 270 g/GJ

1.A.4.b.i
Residential 
plants Table_3-40 2Conventional stoves

Wood and similar wood 
waste TSP 800 g/GJ

1.A.4.b.i
Residential 
plants Table_3-6 1NA Biomass TSP 800 g/GJ

1.A.4.b.i
Residential 
plants Table_3-41 2Energy efficient stoves Wood TSP 400 g/GJ

1.A.4.b.i
Residential 
plants Table_3-44 2Pellet stoves and boilers Wood TSP 62 g/GJ

1.A.4.b.i
Residential 
plants Table_3-39 2Open fireplaces Wood TSP 880 g/GJ

1.A.4.b.i
Residential 
plants Table_3-49_04 2

Residential - Advanced/ecolabelled stoves and 
boilers Wood TSP 54 g/GJ

1.A.4.b.i
Residential 
plants Table_3-49_03 2Residential - High-efficiency stoves Wood TSP 170 g/GJ

1.A.4.b.i
Residential 
plants Table_3-49_02 2Residential - Conventional stoves Wood TSP 200 g/GJ

1.A.4.b.i
Residential 
plants Table_3-42 2Advanced / ecolabelled stoves and boilers Wood TSP 100 g/GJ

1.A.4.b.i
Residential 
plants Table_3-49_05 2Residential - Conventional boilers < 50 kW Wood TSP 170 g/GJ
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Official Austrian emission factors for

residential biomass combustion
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EF for modern appliances (from recent

research projects)


