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Forewords 

The study highlights different perspectives and policy measures on heating systems and the needed 

performance requirements to meet the dual objective of decarbonization and air quality 

improvements1. This paper gathers structured inputs from identified stakeholders. It discusses the 

role of the possible solutions (energy carriers and technologies) to provide low-carbon and carbon-

free heat to different types of buildings and highlights the priority action to promote the development 

of efficient solutions with regards to energy, GHG emissions and air quality. It intends to be accessible 

to a broad audience.  

The study builds on 1) a review of the recent literature and 2) stakeholder inputs. It also benefited 

from a simulation model to design and study low-carbon scenarios for Belgium2. 

Interactions with stakeholders were structured in a series of three online workshops: a first transversal 

workshop (held on June 4th, 2020) and two subsequent workshops diving into specific questions for 

the electrification of heat (June 18th, 2020) and solid biomass-based technologies (July 2th, 2020). 

Additional written feedbacks were also collected between and after the workshops. The workshops 

allowed to gather and discuss the various opinions of the stakeholders that this paper intends to 

reflect. 

The FPS Health and Environment, CLIMACT and Deplasse wish to thank the individuals and 

organizations that contributed to this study (see annexed list). The conclusions of this report remain 

however the sole responsibility of CLIMACT and Deplasse, and do not pretend to represent the 

position of these stakeholders. 

 

 

 

This report was prepared by: 

- CLIMACT: Quentin Jossen, Olivier Squilbin, Pascal Vermeulen 

- Deplasse: Nicolas Cuvelier, Stéphane Barbier, Philippe Deplasse 

 

 

 

 

 

 
1 It is linked to broader reflexions of the Federal Public Service on possible pathways for Belgium towards carbon 
neutrality, see https://climatechange.be/2050 
2 See www.climatechange.be/2050.  

https://climatechange.be/2050
http://www.climatechange.be/2050
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Towards a Belgian carbon-neutral heating sector and 

improved air quality 

 

The Paris Agreement was adopted by 195 

countries in 2015. It enshrined the core 

objective of keeping the global average 

temperature rise to well below 2°C above pre-

industrial levels, and pursuing efforts to keep it 

to 1.5°C. The special report published by the 

Intergovernmental Panel on Climate Change in 

2018 on the impacts of global warming of 1.5°C 

above pre-industrial levels outlined the urgent 

need for action to maintain safe temperature 

thresholds. In this context, the European 

Commission pledged in the heart of its Green 

Deal to reduce emissions by 50-55% by 2030 

and to make Europe the first climate-neutral 

continent by 2050.  

At the Belgian level, a long-term strategy was 

submitted in the course of February 2020 that 

paves the way towards a decarbonised 

economy. At the federal level, in its 

government agreement, the Federal State 

aims to reduce greenhouse gas emissions by 

55% by 2030 compared to 1990 and to reach 

climate neutrality by 2050. 

In this context, it is now crucial to take the 

necessary steps to operationalize Belgium's 

transition to carbon neutrality. To this end, the 

federal administration has drawn up a vision 

document as a contribution to the formulation 

and implementation of Belgium's long-term 

strategy. This document develops, for the 

different GHG emitting sectors, a vision 

including indicative emission levels in 2050 and 

identifies the policy levers to be implemented 

in order to decarbonise Belgium3. In addition, 

this vision document identifies a series of 

strategic workstreams for which orientations 

 
3 See https://climat.be/2050-en/scenario-analysis. 
4 These scenarios are based on a new model. 
Information is forthcoming on 
www.climatechange.be/2050. 

must be drawn up, decided and, step by step, 

implemented. 

A set of scenarios for the transformation 

towards a climate-neutral Belgian economy 

are being developed by the FPS Health and 

Environment4.  

This note is embedded in this broader context 

and focuses on the technologies required to 

decarbonize the heating sector and their 

implications on air quality in Belgium. 

Scenarios for the low-carbon transformation of 

buildings consist of contrasted narratives 

based on three sets of levers of this transition: 

reducing demand through sufficiency and 

energy efficiency actions, reducing the carbon 

intensity of the energy mix, deploying low-

carbon heating technologies. 

Reducing the heat demand is a key enabler of 

the low-carbon transition. Upstream efforts on 

the sufficiency and energy efficiency allow on 

the one hand to reap the multiple benefits of 

the transformation of buildings, and on the 

other hand enable their full decarbonization. In 

order to frame quantitative ground for the 

possible contribution of the different energy 

vectors and heating technologies, it is 

considered here that the heating energy will be 

reduced by at least 50% thanks to improved 

energy efficiency of building envelopes and 

heating systems, lowering them from 90TWh 

to 45TWh. Renovating most buildings to high 

energy and carbon efficiency standards by 

2050 requires a significant boost in the pace 

and the quality of energy renovations5. 

5 For instance, at least 3% of the buildings should be 
renovated every year at a level compatible with the 
long-term targets. For residential buildings, this is 
400 dwellings to renovate every day. 
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Reducing demand through energy efficiency 

programs is crucial but is not sufficient to reach 

carbon neutrality. A real strategy for the 

decarbonization of heat is required, 

developing a low-carbon energy mix and 

deploying energy-, GHG- and air particle-

efficient heating technologies – capturing their 

respective strengths to meet the needs and the 

constraints of the different building segments 

and of the energy systems6. Product (heating 

systems) requirements are the primary focus 

of this study. However, given the great 

interconnexions between heating technologies 

and available low-carbon energy carriers both 

need to be discussed. 

Stakeholders insisted on the importance to 

highlight the costs for citizens. Low-carbon 

alternatives have at this moment high 

investment costs and the low energy prices 

prevent the business case from being 

attractive. As a detailed cost analysis is beyond 

the scope of the study, conclusions have been 

extracted from the material shared by 

stakeholders and from the recent literature. 

Progressive improvement of life-cycle 

approaches to renovation and construction 

should help appropriately balance the efforts 

between energy efficiency and provision of 

low-carbon heat. This is not discussed further 

in the paper. 

Besides heating, carbon neutrality by 2050 also 

requires that the potentially increasing needs 

of cooling be met with low-carbon solutions. 

This should follow a similar logic: limit cooling 

demand (appropriate design to avoid 

 
6 The distinction between energy carriers and 
heating technologies was suggested by the 
consulted stakeholders 

overheating and behaviours) and meet the 

demand with low-carbon solutions (energy 

carriers and cooling appliances). Cooling 

technologies are not studied in this paper, but 

an accompanying note elaborates on the 

impacts of the F-gas legislation. 

Figure 1 illustrates the potential impact of each 

of these transformation measures. Together, 

these transformation measures allow to 

reduce greenhouse gas emissions, reduce 

energy dependency, and improve air quality.  

For this to happen, a broad set of policies is 

needed. Legislation is required to steer the 

market in the expected direction, innovation 

(and support to innovation) is needed to bring 

in the market the technical and economic 

improvements of technologies, products and 

services are needed for carbon-free solution to 

be the best choice for all stakeholders. 

To foster their development, alternatives to 

fossil fuels should be encouraged through 

adequate mechanisms, fiscality should be 

coherent with the long-term goals and 

efficiently mobilized, innovation for new 

technologies should be fostered and norms on 

inefficient technologies should be 

strengthened. 

In the next two sections we discuss the 

possible options for low-carbon7 energy 

carriers and for low-carbon heating 

technologies successively. Then, heating 

networks are discussed with their role in the 

energy system integration. Finally, the key 

recommendations are presented. 

7 “low-carbon” is preferred to “carbon-neutral” as 
none of these solutions will be carbon neutral by 
themselves. Carbon neutrality can only be reached 
at the level of the entire energy system. 
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Figure 1 Preliminary assessment: impact of transformation measures in Belgium by 2050. Left: Impact on the annual GHG 
emissions of buildings in MtCO2e/year and % of reduction with respect to a reference scenario. Right: Impact on the annual 

fine particle emissions from buildings heating in µgPM2.5eq/m³ and % of reduction with respect to a reference scenario. 
Numbers are expressed in terms of differences between the (preliminary) reference scenario (with ambition levels inspired 
by the EU Reference scenario of the EU Commission) and an illustrative decarbonization scenario balancing technological 

changes and societal/behavioural changes 
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Developing a low-carbon energy mix

In Belgium heating is mainly provided by fossil 

fuels (87% in 20168). The energy mix needs to 

be developed towards low-carbon energy 

carriers. A limited set of options is possible and 

is discussed below.  

As said, this note focuses on heating 

technologies (products) more than on energy 

carriers. However, the availability of each 

option will play an important role in the 

development of the heating technology 

market. This is why the current section briefly 

touches upon the main stakes. 

Heat “sinks” 

Energy can be directly available as heat either 

as direct RES heat (geothermal, solar thermal 

and ambient heat) or as a by-product of other 

processes (power generation, e-fuel 

production, industrial excess, waste 

incineration). This is a (very) local potential and 

direct heat can meet the neighbouring heat 

demand. 

Capturing the full potential of heat “sinks” 

requires data and infrastructures. There is a 

lack of data (availability and adequacy 

between heat source and heat consumption 

localizations and profiles) to properly quantify 

the potential of these heat sinks. And heat 

networks (which can be small scale) are 

needed to convey the heat to the demand 

locations. 

The Heat Roadmap Belgium study 

recommends a minimum contribution of these 

heat sinks of 35% of the heat supply and 

suggests an energy-system cost optimum 

contribution ranging between 20% and 55%. 

 
8 Enquête “budget des ménages” via SPF, 2019. 
Analyse de la consommation énergétique des 
ménages en Belgique 
9 See e.g. this Guide to Heat Mapping  
10 In Brussels for instance, the BRUGEO project aims 
to improve the knowledge and capture of the 
shallow geothermal potential 

These numbers depend on assumptions on the 

energy mix for the electricity production as half 

of it is covered by combined heat and power 

(CHP) plants in their scenarios. 

Steps forward: 

Under Article 14 of the 2012 Directive, 

Member States had to carry out first 

comprehensive assessments of the potential 

for efficient heating and cooling by 31 

December 2015. Member States are required 

to submit updated comprehensive 

assessments under Article 14(1) of the EED by 

31 December 2020. Further information on the 

regional potential for each of these options 

should be available in the next months. This 

should help fill the data gap and should 

translate into local heat maps910. 

Solid biomass 

Biomass is the biodegradable fraction of 

products, waste, and residues of biological 

origin from agriculture (including plant and 

animal substances), forestry and related 

industries, including fishing and aquaculture, 

as well as the biodegradable fraction from 

industrial and municipal waste. It is mainly 

used in food, feed, and biomaterials11. Biomass 

for heating mainly consists of by- and 

coproducts of woody biomass. In Belgium, 8% 

of the heat derive from renewable sources and 

solid biomass stands of 95% of these 

renewable sources.  

The EU REDII – to be transposed by June 30th, 

2021 by Member States – provides minimum 

sustainability criteria12 for solid biomass used 

for non-domestic13 heat production. The 

11 
https://datam.jrc.ec.europa.eu/datam/mashup/BI
OMASS_FLOWS/index.html 
12 For eligibility to RES target compliance and 
support schemes 
13 Resulting from the threshold on the scoped 
capacities 

https://www.nweurope.eu/media/8106/20190826-_-wp-t3-_-d11-_-guide-to-heatmapping-_-final.pdf
https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html
https://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS_FLOWS/index.html
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stringency and the scope of these criteria can 

be strengthened by each Member States. The 

current Belgian legislative framework already 

ensures that the use of solid biomass for 

bioelectricity (including CHPs) purposes 

complies with the European biomass 

sustainability criteria as defined in the recast 

Renewable Energie Directive (Directive (EU) 

2018/2001). The sustainability of biomass is 

currently verified through the regional green 

certificate schemes for the heat produced via 

CHPs. Such verification process still needs to be 

developed for the other types of heat 

production. There are currently non-

mandatory norms for pellets and the sourcing 

of international biomass (sustainability and 

transport aspects) is an attention point. And 

the traceability of wood logs remains a 

challenge (volumes, sources, quality). 

There is a lack of data on the availability of solid 

biomass for heat production in the buildings 

sector. This is also dependent on the evolution 

of other sectors. For instance, it is in synergy 

with the use of high-quality wood in the 

construction/renovation sector generating 

large quantity of by-products. On the other 

side, other sectors might increasingly rely on 

bio-energies for their decarbonization. 

In Wallonia, there is no shortage identified by 

2030 in the regional contribution to the 

current NECP. This will be further looked at 

with the 2050 horizon. In Flanders, a 1,1-

million-ton shortage of local postconsumer 

wood waste is expected in the next 5 years. 

Today’s level of solid biomass consumption 

would represent 20% of the energy mix for 

heating residential buildings if the heating 

needs were reduced by 50%. 

Solid biomass with its high volume per kWh is 

mainly relevant in: 

- (rural) areas not connected to the 

electricity and/or gas networks 

- forested areas where forest maintenance 

provides sufficient local biomass 

- areas with easy fluvial access (for large-

scale (shared) installations) 

Steps forward: 

At forestry level 

- Develop a long-term regional forestry plan 

to ensure, maintain (or increase) the 

availability of wood resource of high 

quality, with specific guidance to adapt our 

forests to climate change 

- Support all actions aiming at developing 

sustainable forestry practices and 

certification along with maintaining the 

wood-production function in a multi-

functional forestry management context 

- Keep high interest for forest owner to 

invest in their forest by supporting forest 

management education and support 

reforestation 

At material level 

- Stimulate and encourage the use of local 

wood in public tenders 

- Maintain and develop the local wood 

industry (sawmills) to avoid massive 

exportation of high-quality wood resources 

and by products 

- Develop recycling channels for waste wood 

to use it as heat vector 

- Condition the access to market to the 

respect of sustainability criteria for pellets 

Biomethane 

Biogas results from the anaerobic digestion of 

organic matters. Biomethane is obtained by 

purification of this biogas, essentially by 

separating methane from carbon dioxide. 

Once the quality standards have been reached, 

the newly formed biomethane can be injected 

into the gas network. 

Given that the majority of Belgian buildings are 

connected to the gas network, decarbonising 

the gas supplied for the production of heat is 

an option that needs to be considered. As 

opposed to electricity, there is no congestion 

issue in the provision of gas and gas has a large 



9 | P a g e  
 

storage potential. Also, the decarbonization of 

gas can be organized quite centrally, i.e. 

without investment decisions from millions of 

households. 

The main attention point is the availability of 

biomethane, with different estimations 

provided in recent studies. Valbiom 

estimates14 the potential of biomethane to 

between 15,6TWhpcs and 23,6TWhpcs
15. Via its 

literature review the ICCT16 reports that the 

availability of biomethane ranges between 

10,5TWh and 23,3TWh. Their own technical 

assessment17 amounts to 9TWh (900 cubic 

meters). They raise the attention on the lower 

economic potential (that depends on 

production costs and market conditions) that 

they evaluate to between 1TWh and less than 

5TWh. In contrast, ADEME showed18 that the 

French gas could be 100% renewable in a 

scenario where their national gas consumption 

is lowered by 35%, at a cost varying between 

116 and 153€/MWh. 

If we also take into consideration the high level 

of interconnections of our gas networks and 

the availability of a major gas terminal in 

Zeebrugge, we can also count on a renewable 

gas supply that goes beyond domestic 

potential.  

Biomethane will also be required for the 

decarbonization of other sectors. In its Gas 

Decarbonization Pathway19, Gas For Climate 

highlights that “unlocking the full potential of 

sustainable biomethane depends on the 

extent to which investments in production 

capacity can be mobilised and the extent to 

which sustainable feedstock supply can be 

ensured, including through a scale-up of 

 
14 http://greengasplatform.be/assets/potentiel-
biomethane-fr.pdf 
15 Depending on the accounting or not of 
competition of use and (technical, social, 
environmental) limits to exploitation  
16  ICCT, 2019. The potential for low-carbon 
renewable methane in heating, power, and 
transport in Belgium 
17 ibidem 

whether sequential cropping can be scaled 

up”. They suggest that 20% of the European 

biomethane potential would be used for the 

production of heat in buildings. With such 20% 

dedicated to the heating of buildings, the 

domestic potential would cover 5% of the 

heating energy demand by 2050. In contrast, 

other stakeholders rather support that 

biomethane should be dedicated to 

applications with few alternative clean fuels 

and therefore to use them as little as possible 

for heating buildings20.  

The use of biomethane also raises questions on 

the use of lands and the competition with 

other economic activities. 

Steps forward: 

- “Biomethane producers and energy 

companies should strive to bring down 

production costs, scale-up the size of biogas 

digesters, and invest in large-scale biomass 

gasification units. This requires additional 

policy incentives plus the creation of an 

international marketplace.” (GFC) 

- Foster industries and agriculture sector to 

provide their organic wastes to biogas 

production 

- Valbiom structured for Gas.be the following 

steps for biomethane development in 

Belgium21: 

1. Identify and define the relevant 

agricultural areas (intensive livestock 

farming, large-scale cultures, 

grasslands) 

2. Characterize these areas (spatial 

distribution, economic situation, 

sociology of agriculture and soil-related 

18 ADEME, 2018. Mix de gaz 100 % renouvelable en 
2050? [link] 
19 https://gasforclimate2050.eu/publications/  
20 Kevin Solutions, 2017. Studieopdracht: naar een 
vergroening van de warmtevoorziening voor 
huishoudens in Vlaanderen 
21 Valbiom, 2019. Quelle place pour le biométhane 
injectablie en Belgique ? [link] 

http://greengasplatform.be/assets/potentiel-biomethane-fr.pdf
http://greengasplatform.be/assets/potentiel-biomethane-fr.pdf
https://www.ademe.fr/mix-gaz-100-renouvelable-2050
https://gasforclimate2050.eu/publications/
https://greengasplatform.be/assets/potentiel-biomethane-fr.pdf
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aspects) and define archetypes of 

anaerobic digestion units 

3. Evaluate the needed investments  

4. Quantify the multiple benefits 

5. Structure business models and plan 

developments 

Hydrogen 

Green hydrogen can be produced during peaks 

of RES electricity production. In the future, 

blue hydrogen can also be obtained by 

applying carbon Capture and storage (CCS) to 

existing grey hydrogen production at industrial 

clusters. Existing gas networks can be used 

with some modifications to safely transport 

hydrogen. “Pipeline transport of hydrogen can 

either take the form of blending shares of 

hydrogen with methane or can be dedicated 

hydrogen transport.” (GFC) Blending makes 

sense when hydrogen volumes are small (15% 

to 20%) beyond which there currently are 

corrosion issues.  

Hydrogen can be seen as a potential storage 

for electricity during production peaks. It can 

also be used to produce e-gas (included in the 

biomethane above), which are non-corrosive 

and easier to store. 

“In Belgium, there is a highly developed H2 

pipeline network of more than 600 km, with 

cross-border connections to the Netherlands 

as well as to France. The H2 pipeline network 

serves to supply H2 for industrial processes 

(e.g. oil refineries) and is operated by H2 

production companies (e.g. Air Liquide). (…) 

The Antwerp Port region is an important 

industrial cluster for H2 production.”22 

“Currently, the Belgian TSO does not accept 

the injection of H2 in the transmission 

network. However, feasibility studies as well as 

initiatives to revise the legal (e.g. gas law, gas 

quality) and regulatory framework (e.g. access 

code) are ongoing in order to accept H2 

 
22 ACER, 2020. NRA Survey on Hydrogen, 
Biomethane, and Related Network Adaptations 
23 ibidem 

injections.” “Gas quality issues are currently 

under revision in order to accept H2 in the 

Belgian transmission network.”23 

In its recent hydrogen strategy for a climate-

neutral Europe24, the EU Commission does not 

foresee an important role of hydrogen for 

heating. The strategy assumes some buildings 

will use hydrogen for heating in “Hydrogen 

Valleys” (i.e. local clusters of hydrogen 

production and consumption) where a 

dedicated hydrogen infrastructure would 

serve “not only industrial and transport 

applications, and electricity balancing, but also 

the provision of heat for residential and 

commercial buildings”. 

Recent studies also suggest that hydrogen 

should preferably be used in higher-value 

applications in other sectors (such as long-term 

storage of energy or in the chemical 

industry)25. And it must not be forgotten that 

burning hydrogen produces water vapor which 

is an important greenhouse gas. 

Steps forward:  

(This was not looked in this study) 

- Foster hydrogen production as a clipping 

mechanism during peaks of electricity 

production 

Green liquids 

This was not looked in this study 

Electricity 

The heat demand that will not be covered by 

the above needs to be met by electricity, with 

a major role of heat pumps in particular. 

Electrification of heat is seen as an important 

piece of the heat decarbonization. 

Electricity has the potential to be produced 

through low-carbon technologies, it can be 

transported over long distances and stored.  

24 European Commission, 2020. A hydrogen 
strategy for a climate-neutral Europe 
25 European Climate Foundation, 2019. Towards 
fossil-free energy in 2050 [link] 

https://europeanclimate.org/content/uploads/2019/11/14-03-2019-towards-fossil-free-energy-in-2050-executive-summary.pdf
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Theoretically, the heat demand could be fully 

electrified where the electricity grid is 

available. Specific barriers to electrification are 

the price gap between electricity and fossil 

fuels and the primary energy factor applied to 

electricity26. The increase of the electricity 

demand, and the peak demand in particular, 

will increase the cost of the power system. At 

the same time, the electrification of heat 

brings connected buildings as important 

components of a flexible energy (power in 

particular) system, with electrified buildings 

providing new flexibility solutions.  

Discussing the decarbonation of the electricity 

production is beyond the scope of the study 

but certainly play an important role for 

electrification to be synonym of 

decarbonization. Flexible electrified buildings 

can foster the deployment of variable RES 

power production. 

 
26 A factor 2,5 weights on the electricity 
consumption in the assessment of the primary 
energy consumption in the EPB methodology. 
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Deploying low-carbon heating technologies 

The appropriate heating technologies vary depending on series of area- and buildings-specific factors: 

the available energy carriers and infrastructures, the cost effectiveness for the specific location and 

heat demand profile, the buildings characteristics such as the energy efficiency, the available space 

(the higher the property value per m², the smaller the space that will be made available for heating 

installations). 

The following heating technology groups were identified: 

- solid biomass-firing technologies,  

- green gas-firing boilers, 

- green liquid-firing boilers, 

- heat pumps (all electric, hybrid or (green) gas fuelled), 

- direct electricity heating,  

- solar thermal, and 

- heat recovery and large/medium-scale capture of direct RES heat (discussed in the next 

section on district heating).  

Each technology group has the possibility to innovate towards carbon neutrality. Below we discuss the 

main barriers and drivers to their large-scale deployment as energy-, GHG- and air quality-efficient 

technologies as well as priority actions to foster the deployment of efficient low-carbon heating 

technologies. In this study, particular attention was devoted to solid biomass-firing and heat pump 

technologies with specific stakeholder workshops dedicated to each.  

Besides technology-specific barriers and drivers, there is a series of common trends: 

- Triggering investment decisions faces a series of barriers, the importance of which varies 

across the three regions, with amongst others the slow decision-making process in co-

ownerships and the split incentive on the rented market where the owner has few incentives 

to turn to low-carbon heating solutions. 

- Installers are often linked to one type of appliance and therefore not able to advice consumers 

on shifting to another type of device, while being for many end consumers the primary source 

for consultancy in these matters. This is an often-perceived lock in regarding the installation 

of heating and cooling appliances. 

- Optimal efficiency of the heating appliances will be captured through appropriate sizing 

(correct estimation of the heat load) and correct installation through installation and 

inspection requirements. 
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Solid biomass-firing technologies  

Solid biomass-firing has the potential to play a 

role in the provision of low-carbon heat for 

buildings. Today, despite a small share of solid 

biomass in the final energy consumption (8% 

for Belgium), a higher proportion of dwellings 

(21% in Flanders) is equipped with solid 

biomass-firing heating systems even if it is not 

their main heating source. 

This technology group faces the challenge of 

reducing the emissions of air particles raising 

health issues. Old installations have low 

efficiencies and high levels of particle 

emissions. In 2015, the combustion of solid 

biomass for heating is responsible for 80% of 

air pollutant emissions related to heating of 

buildings and 16% of total air pollutants 

emitted in Belgium27. This issue is exacerbated 

in urban centres.  

Significant improvements of their 

environmental performances with regards to 

air quality (compared to the average 

performance of today’s installed systems) are 

required for carbon neutrality to go hand-in-

hand with improvements of air quality in 

Belgium. 

Air particle emissions result from incomplete 

combustions (this is true for all heating fuels). 

The quality of the combustion relates to a 

diversity of technological and behavioural 

factors. 

Solutions will be partly technological with 

improvements of filters and catalysts and 

automated technologies. Replacing old 

biomass-firing heating systems to best-

practice appliances has the potential to reduce 

 
27 CLIMACT assessment based on the BE2050 model 
28 Own analysis based on the air pollutant emission 
factors provided in Vito, 2020. Beste Beschikbare 
Technieken voor huishoudelijke houtverwarming 
[link] 

particle emissions of individual systems by up 

to 80%28 to 90%29. 

Performances will also depend on a series of 

behavioural factors. First, heating appliances 

must be properly sized (i.e. proper estimation 

of the heat load). While this is true for all 

technologies, this is of particular importance 

for solid-biomass firing technologies as particle 

emissions are particularly high at the start of 

the combustion. Second, appliances need to be 

installed and maintained in the rules of the art 

by qualified professionals. Third, the quality of 

the input (dry vs wet wood) impacts the quality 

of the combustion and the resulting air particle 

emissions. There are annual information 

campaigns in Wallonia30. 

Besides these aspects, a great interest of solid 

biomass-based heating production is its 

predictable and flexible heat production 

profile. 

Steps forward: 

For individual auxiliary installations, a switch to 

higher efficiency’s installation like recent wood 

and pellet stoves should be done to replace 

older – low efficiency and high pollutant 

emitting – installations.  

The performances of small-scale/individual 

installations will mainly be driven by access-to-

market performance requirements defined at 

the Federal level in accordance with EU 

prescriptions (Ecodesign). There are currently 

regional subsidy programs fostering higher 

performances than the federal legislation 

(Royall Decree on solid fuel-based heating 

systems dating back from 201031), which 

29 CERIC, 2017. Impact de la qualité du combustible 
bois bûche et de l’évolution du parc d’appareils à 
bois sur la qualité de l’air [link] 
30 http://www.lamaitrisedufeu.be/ 
31 
http://www.ejustice.just.fgov.be/mopdf/2010/11/
24_1.pdf#Page36 

https://emis.vito.be/sites/emis/files/attachments/BBT-studie_huishoudelijke_houtverwarming-Finale_draft.pdf
http://www.laboratoire-ceric.com/pdf/actualites/etude-ceric-chauffage-au-bois-et-qualite-de-l-air-(juillet-2017).pdf
http://www.lamaitrisedufeu.be/
http://www.ejustice.just.fgov.be/mopdf/2010/11/24_1.pdf#Page36
http://www.ejustice.just.fgov.be/mopdf/2010/11/24_1.pdf#Page36
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indicates that there is room for enforcement of 

the federal performance requirements.  

Short-term efforts should focus first on the 

replacement of the worst-performing 

appliances (such as open fireplace and 

appliances dating from before 2000) and the 

quality of fuels used. In the short term and in 

parallel to the retrofitting of the existing stock 

of heating appliances, it is necessary to 

objectivate the contribution of wood-log 

stoves to air quality issues and to improve the 

fuel quality, e.g. by implementing a 

certification. 

Concerning larger installations, coupling 

resources with demand will be a preponderant 

issue. Therefore, wood-using companies 

should be fostered to use their wood wastes to 

produce their heat, for example by using a 

woodchips boiler. 

Higher-scale installations are overall better 

managed. They are covered by more rules and 

performance requirements along with 

systematic control procedures can easier be 

framed.  

Large pellet and woodchips installations linked 

to heating networks should also be fostered to 

valorise the solid biomass potential. The 

development of higher-scale solid biomass 

heating systems (combined with heating 

networks) is also an option to improve the air 

quality performances of solid biomass-based 

heating (this was not quantified in the study). 

This orientation is suggested in Flanders’ 

contribution to the NECP with a partial shift to 

medium-size biomass heat production units 

combined with (small-scall) heating network.  

Finally, appropriate waste management and 

recycling strategies are needed to avoid that 

polluted wood be burned for heating  

 
32 Gas for Climate 
33 Element Energy, 2017 

Gas- and liquid-firing boilers 

Gas- and liquid-firing boilers remain an 

efficient solution for buildings where high 

levels of energy efficiency cannot be reached. 

They have the potential to become low-carbon 

technologies if the energy carriers they fire to 

produce heat are carbon free. 

Given the probably limited availability of low-

carbon alternatives, gas (mainly biomethane 

and some hydrogen) and liquid fuel (potential 

still to be clarified) will preferably be used in 

hybrid heat pumps, i.e. combined with an 

electric heat pump. “In times of abundant 

renewable electricity and not too low 

temperatures, heat will be provided by the 

electric heat pumps, in times of low 

temperatures or limited availability of 

renewable electricity, gas will provide flexible 

peak capacity.”32  

There are important variations in the share of 

annual energy delivered by gas boilers when 

combined with electric heat pumps33. For 

instance, considering that this varies between 

25% and 50% of the annual energy 

consumption and assuming a total green gas 

potential of about 16 TWh34, hybrid heat 

pumps (see next section) could cover between 

12,5% and 25% of the heat demand by 2050. 

In terms of air quality, the technology remains 

based on combustion which emits fine 

particles and subject to CH4 emissions (leaks). 

Steps forward: 

Policies banning fossil fuel-firing technologies 

are emerging in the regional policy landscapes. 

These are questioned by some stakeholders as 

“this would exclude the possibility of 

innovation within that technology group”. 

Banning policies are designed to phase out the 

carbon-intensive fuel used today by these 

technologies. However, avoiding banning 

policies from the policy landscape would 

34 15,9TWh of domestic potential, 20% of which 
would be used for heating production in buildings 
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require a clear vision on a fast low-carbon 

transformation of these fuels. 

Heat pumps 

Heat pumps can produce heat with high 

efficiencies which reduces the energy demand. 

They apply particularly well to well-insulated 

(new or renovated) buildings as efficiencies are 

related to the temperature of the heat 

distribution system. They have the potential to 

provide low-carbon heat (depending on the 

GHG intensity of electricity) as well as to offer 

demand-side flexibility which fosters the 

development of variable RES in the power 

production. With the absence of on-site 

combustion, they provide better indoor air 

quality. Also, heat pumps are able to combine 

heating and cooling production. 

There is a diversity of (associated) 

technologies: 

- Independent all electric heat pumps apply 

to well-insulated buildings where peak heat 

demand will be limited and particularly 

interesting when ground sourced (more 

stable heat source). 

- Hybrid heat pumps are a combination of a 

smaller (compared to all-electric) heat 

pump and a gas or oil boiler. This 

combination reduces heating technology 

costs (application of smaller heat pumps 

and no need for low temperature floor 

heating), while requiring only a small 

amount of renewable gas. It also reduces 

stress on the electricity infrastructure: at 

low temperatures35 the efficiency of electric 

heat pumps reduces by up to 75%, which 

can be counterbalanced by the use of 

renewable gas. 

- Using an additional heat source other than 

air improves energy efficiency in winter. To 

this end, heat pumps can be associated with 

 
35 The COP of HP absorbing heat from the outside 
air drops significatively when the outside 
temperature is below 5°C 
36 Geothermal heat is available on most of the 
territory of the Brussels Capital Region. Restrictions 

other technologies (district heating, 

geothermal, ...): 

1. The association with heating districts 

improves the energy efficiency of HP, 

allows to value the cold production, 

allows to reduce the temperature of 

the district heating network, inducing 

reduced distribution heat losses 

2. Association with shallow geothermic 

(few to 100 m) and mine geothermal 

facilities (in HD) has a potential for 

heating in residential and tertiary 

sector.36 

3. Association with district heating and 

cooling network improves energy 

efficiency: cold – automatically 

produced when pumping heat – can be 

valorised in cooling network (and vice 

versa) 

- 4-tubes (reversible) heat pumps can 

produce heat and cold simultaneously. 

Their potential is therefore important in 

buildings needing cold and heat at the same 

moment (supermarkets, buildings with 

different exposures, ...) or with heat storage 

present. 

- High T° HP can provide heat for highly 

energy demanding buildings (but still 

expensive technology) 

Despite their key assets, the installation rate 

and the market share remain very low. In 2019, 

45 installations were granted in Brussels 

against 3183 granted gas condensing boilers. In 

2018, 4196 heat pumps were installed in 

Flanders, mainly in new buildings37 where HP 

helps to comply with the EPB and minimum 

RES requirements. 

There are actually a series of barriers to the use 

of heat pumps. The price difference between 

electricity and fossil fuels weight on the non-

cost-effectiveness of heat pumps (that have 

derive from protected zones for water pumping and 
environmental protection. 
37 In 2018, HP were installed in 24% of new buildings 
(15% in 2014) 
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higher investment costs compared to other 

technologies) over fossil-fuel firing boilers (see 

section on micro-economics). Also, heat 

pumps require more space than other 

technologies which is a barrier in buildings with 

high value per m² and could be the source of 

noise (covered by national product 

requirements) and thermal neighbouring 

disturbances. 

Besides these barriers to the end users, peak 

electricity demand can be high, not only 

depending on the weather conditions (low 

efficiencies at low heat source temperature) 

but also on the heat demand profile. Hybrid 

systems and smart control strategies help to 

reduce the peak energy demand.38  

Also, although today’s GHG emissions of heat 

pumps mainly related to the electricity they 

consume, leakages of the calorific fluid also 

contribute to GHG emissions. The European F-

gas legislation will foster the use of low-GWP 

fluids and the limitation of leakages 

(operations, maintenance, end of life). 

It must be noted that some area-specific 

characteristics prevent the use of heat pumps. 

It is the case when there is radon in the 

environment (the HP accumulates radon inside 

of the buildings). 

Today’s heat pump technologies can be 

technically deployed in at least 60%39 of 

buildings (new and renovated). Heat pumps 

are a relatively new technology and innovation 

has the potential to drive this coverage up by 

improving the performances and 

competitiveness of high-temperature heat 

pumps.  

However, current short- and mid-term 

objectives are also low.  For example, Flanders 

contribution to the NECP targets progressively 

increasing annual installations from 4550 in 

2021 to 12000 in 2030, covering 4% of the 

residential heat production in Flanders by 

2030. 

 
38 Element Energy, 2017 

Steps forward: 

- Building insulation campaign   

- Improve renewable electricity production 

- Develop associated technologies 

- Reduce the price gap between electricity 

and fossil fuels 

- Innovation on high-T HP to reduce cost 

- In dense area, structure district approaches 

to design district-scale heat pump solutions 

- Stimulate low-temperature delivery 

systems 

- Supports to ground source heat pumps that 

have better efficiencies 

- Ensure that transport and distribution 

electricity network are ready to assure 

induced electricity consumption 

- Electricity distribution network must be 

available and able to support demand 

increases 

- The important next steps in the limitation of 

the GHG emissions related to F-gas will be 

the national transposition of the EU 

legislation and qualitative control and 

enforcement procedures. Appropriate 

training and awareness raising of 

professionals will also play a crucial role. 

- The comprehensiveness of the F-gas 

regulation will need to extend to properly 

cover the broad range of heat pump 

technologies. 

 

39 Estimation by the EHPA 
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Direct electricity heating  

Direct electricity heating can be a relevant 

solution in high-energy efficiency buildings as 

in these cases they can provide efficiently (i.e. 

optimized to the user profile) the punctual 

heat demand. It is easy to install and has the 

potential to provide low-carbon heat 

(depending on the GHG intensity of electricity). 

Direct electricity heating can be used as a 

complementary heat source and combines 

well with photovoltaic panels. 

Steps forward: 

It would be worth clarifying the situations 

where this is the most appropriate technology 

to provide the right signals in these cases 

(information, EPB indicators, …). 

Solar thermal technologies 

Solar thermal technologies provide renewable 

heat with very low lifecycle environmental 

impacts. It can be used in combination with 

other technologies to preheat the water. It is 

particularly relevant for installations needing 

large amounts of hot water (swimming pools, 

hospitals, hotels, …) and for large installations 

associated with district heating. 

Given that with stand-alone installations 

energy is lost if non used (cannot be reinjected 

in a network), the best of its potential would be 

captured if associated with heating networks. 

It however remains expensive with high 

maintenance needs, and it generally does not 

work as well as predicted40. There might also 

be some competition for space with 

photovoltaics. 

We consider that solar thermal could cover up 

to 7% of the heat demand for residential 

sanitary hot water, and non-residential space 

heating and SHW. The maximum contribution 

would be limited to 3.5% for residential space 

heating. 

Steps forward:  

- Improve technical formation for the 

professionals of the sector (installers, 

maintainers)  

- Develop large scale installations associated 

with district heating 

  

 
40 Field experience from Deplasse 
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Developing district heating to optimize the energy 

system integration and to capture locally available 

carbon-free heating sources

Stakeholders highlighted the need to 

investigate further the integration of the 

different components in the energy system. 

Stakeholders also highlighted the key role of 

heating districts (HD) for this integration. This 

section focuses on HD. 

The potential of HD depends on 1) the demand 

profile (continuous heat and cold demand 

areas that have potential for district energy is 

required), 2) the availability of (sustainable) 

resources like geothermal, solar thermal, 

excess heat, biomass, and heat for heating and 

cooling and 3) the energy system dynamics. 

HD will have a large potential/great interest:  

- in dense area (cities) 

- in areas with mixed building types 

(industrial, tertiary, residential) and mixed 

consumer profiles 

The Heat Roadmap Belgium project suggests 

that the (total energy system) cost optimal for 

HD contribution ranges between 15% and 

55%41 with half of it provided by CHPs.  

The network distribution’s temperature will 

define the technologies associated with the 

network and the type of buildings connected 

to it (high temperature can be used for direct 

heating of low insulated buildings, low 

temperature requires the use of heat pumps 

and well insulated buildings). 

In the past, several major high-capacity heat 

networks were present in Belgium. But the 

failure to properly maintain some of them, 

combined with a lack of funding/anticipation 

for renovation work, led to some of them being 

 
41 in addition to a ~25% demand reduction vs 2015 
42 Syndicat National de Chauffage Urbain, 2019 

shut down, and created a negative image 

around heat networks.  

The main motivations to HD deployment are:  

- HD provide lower total system costs 

(economy of scale, lowered maintenance 

costs compared to the sum of individual 

facilities, better optimisation of 

power/supply balance) 

- HD improve the case for renewable heat 

thanks to improved stability of 1) the 

demand resulting from the number of users 

and diversity of consumption profiles, 2) 

the production resulting from the 

combination (enabled by HD) of multiple 

heating sources (boiler, solar thermal, 

geothermal, …) with different profiles. The 

GHG intensity of heat was reduced by 50% 

between 2005 and 201842. 

- “Interconnections of HD with the other 

parts of the energy system create synergies 

that result in a better use of the resources 

that are available, a lower level of cost and 

fuel use, and deeper decarbonisation”43 

and interconnection of buildings through 

HD enables heat and cold exchanges 

between buildings. HD can be coupled with 

a district cooling network in association 

with heat pumps. 

- Higher-scale installations (biomass heat) 

There are however few attention points: 

- Cost for piping installations 

- Long-term investments (need a clear long-

term energy policy) 

- Customer buy heat in place of heat energy 

carriers: costs may appear greater (they 

forget the total cost of ownership (TCO) of 

43 Heat Roadmap Belgium (2018) - (HRB) 
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their installation). It needs awareness on 

the TCO. 

Steps forward: 

- Combine spatial/territory planning with 

energy system analysis 

- Systematically examining the possibility of 

installing a network during road works 

- Make the recovery of waste heat 

mandatory 

- Develop support mechanisms 

- Launch pilot projects in connection with the 

renovation of public buildings and 

demonstrate positive impact
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Key recommendations 

Recommendations were gathered from the stakeholders through the series of workshops. They were 

provided in the above sections, relating to specific energy carriers or specific technology groups. The 

current section summarizes a selection of key recommendations.  Some of these are already foreseen 

in the local, regional and federal plans (such as LTRS, Government Agreements, Green Deals44)  

An appropriate combination of energy efficiency measures and the deployment of low-carbon energy 

carriers and heating technologies is needed for an economic and practical approach to heat 

decarbonisation.  

Energy demand. Not covered here as this topic is already studied in other projects.  

Low-carbon energy carriers.  

• Clear fossil fuel phase out strategy, and consistency of the policy instruments with this 

strategy. Redirect fossil fuel support to support energy efficiency and renewable energy  

• Clear vision on the low-carbon energy mix that will be developed for heating 

Include in the building energy performance a concept of environmental performance to 

support the use of renewable energy sources 

• A global fiscal framework consistent with climate and environment targets that provides the 

right price signals. Fiscal instruments were indeed raised by stakeholders as a needed 

instrument to align the relationship between sustainability and costs45.  

o CO2 pricing signal on all fuels  

o Green tax shift with a carbon price in the non-ETS sectors.  

o Green tax shift to pass the tax from (green) electricity to natural gas and liquid fuels 

o Target CO2 revenues to support the energy transition such as renovation programs 

while taking into account distributional impacts. 

• Develop local or regional heat plans 

• Take the opportunity of the transposition of the REDII to design a consistent framework for 

the sustainability of solid biomass used for heat production 

Whilst there are uncertainties around the optimal technology mix for heating in the future, it is clear 

that low carbon electrification will play a significant role whether through individual heat pumps or 

renewable electricity used to power district heating networks. 

To foster electrification:  

- Primary energy factor for electricity from 2,5 to 2,1 

- Reward for flexibility and storage 

- Take the type of end-uses into account for the pricing of electricity (i.e. different pricing for 

efficient heating than for electrical appliances) 

 
44 https://omgeving.vlaanderen.be/green-deal-huishoudelijke-houtverwarming 
45 Costs remain an important barrier to low-carbon heating solutions and stakeholders stressed the 

need to bring cost implications for citizens within the reflexions. Analysis by the Warmtepomp 

Platform (WPP) show that there is a skewed relationship between sustainability and costs (see the 

Excel tool (WPP rekentool) developed by the Warmtepomp Platform and graphics illustrating these 

different outputs are provided in the slide circulated during and after the workshops) 

https://omgeving.vlaanderen.be/green-deal-huishoudelijke-houtverwarming
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Efficient technologies.  

EDUCATION 

• Capacity and training in construction, installers & architects.  

• Certification and accreditation of installers 

NORMS 

• Respond to the innovative capacity of the sector by imposing product requirements in favor 

of low carbon technologies as well as installation and inspection requirements. 

• Obligations for minimum RES heat in new buildings and deep renovations (by 2021 in Flanders, 

under discussion in Wallonia). 

• In the “renovation wave” take measure to modernise the stock of domestic wood heating 

installations (tackle the question of air quality) 

• The important next steps in the limitation of the GHG emissions related to F-gas will be the 

national transposition of the EU legislation and qualitative control and enforcement 

procedures. Appropriate training and awareness raising of professionals will also play a crucial 

role 

BUSINESS MODEL INNOVATION 

• Support pilot projects on energy communities & district approaches to energy efficiency and 

RES heat 

• Developing heating as a service business models (e.g. by launching a call for pilot projects and 

supporting 3 projects in 2021) 

DATA 

• Significantly improve the visibility on the current stock of heating systems46. This will allow to 

better quantify the possible impact of retrofitting to best in class technologies. 

• Easy access to product data. The Ecodesign and labelling legislations mandate manufacturers 

to communicate a minimum amount of data. These requirements have been designed with 

the perspective to control the access to market. These data are also useful for other 

applications, such as the EPB certification or grant allowance, but are not easy to access. 

Accessible communication will help. This will probably be more efficiently structured at 

European level. This is the goal of the EPREL database of the European Commission. 

  

 
46 Wallonia is considering elaborating a heating appliance registry – which links well with the building passport 
– with the possibility to verify compliance of the performances with the requirement for the access to market. 
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