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AT A GLANCE

Belgian greenhouse gas emissions are on a downward trend over the last decades, 
falling from 144 Mt in 1990 to 117 Mt in 2016. However, efforts must be accelerated for 
Belgium to reach its 2050 goal of 80%-95% reduction relative to 1990 with a binding 
interim milestone in 2030 for the Non-ETS sector (35% reduction versus 2005).

Focusing	on	2030	we	have	five	main	observations	on	greenhouse	gas	
reduction:
 • Accelerated GHG reduction is possible but complex on multiple dimensions

 • Major investments required, yet represent <1% of GDP over the same period

 • For Non-ETS sectors, the 2030 target is only just feasible

 • For ETS sectors, investment hurdles and competitiveness are main question marks

 • Well thought-out and long-term policies are required

All told, we believe Belgium could mitigate its GHG emissions by 36 Mt by 2030 
relative to 2016. Achieving this full potential would be difficult but feasible. In addition 
to putting Belgium on better footing to reach its binding 2050 targets, this accelerated 
mitigation strategy would be positive for the country as it would confer economic and 
competitiveness advantages, assuming optimal execution. To realize this ambition, it 
is imperative to take action as soon as possible.
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This report explores how Belgium can reduce its Greenhouse Gas (GHG) 
footprint by mapping the most realistic and impactful greenhouse gas reduc-

tion levers, drawing insights from quantified analysis, and proposing recommenda-
tions for policymakers. 

From a methodological point of view it is important to note that:

 • The report covers greenhouse gas emitted on the Belgian territory. In particular, the 
report focuses on the sectors that jointly generate ~85% of emissions1: the 
manufacturing industry, buildings- and transport sectors. These will be critical to 
drive a meaningful reduction in Belgium’s greenhouse gas footprint. 

 • The report focuses on those greenhouse gas reduction levers that meet the following 
three criteria: levers (I) that are significantly impactful, (II) for which the technol-
ogy should be mature by 2030, and (III) that should not be regrettable in the 
context of the 2050 ambition (i.e. “lock in” a solution not compatible with the 
2050 ambition).

 • The report takes a Belgian societal perspective: it reflects the total net greenhouse 
gas reduction potential for Belgium and the total direct, tax-neutral macroeco-

1. 2016 (latest available Eurostat numbers). Includes emissions from allocated consumption of 
electricity. 

This report was developed by The 
Boston Consulting Group for the 
Federation of Belgian Enterprises 
(FEB-VBO), which represents more 
than 50,000 enterprises from over 50 
sector federations and more than 75 
percent of Belgium’s private-sector 
employment. 

Our aim was to provide a technical 
basis for the FEB-VBO on which to 

build recommendations to achieve 
the Belgian ambitions for greenhouse 
gas reduction. 

To develop the report, we comple-
mented our own analysis with views 
from a variety of business stakehold-
ers: industrial, buildings and trans-
port companies as well as selected 
federations and research teams.

ABOUT THIS REPORT
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nomic costs of the actions under discussion. Throughout the report, we also look 
at the implications for three key stakeholder groups in Belgium: ETS and 
Non-ETS sectors2, as well as policymakers. While this report approaches the 
challenge from a Belgian perspective, the challenge remains a global one. 
International consensus and similarities between climate policies in other 
countries is highly preferable. 

Main findings
Belgian greenhouse gas emissions are on a downward trend over the last decades, 
down from 144 Mt in 1990 to 117 Mt in 2016. The main drivers for this trend have 
been a fuel shift to gas, better energy efficiency, insulation, and the fact that some 
emitting activities have moved abroad (in itself a questionable driver). 

However, Belgium (and the EU) has a goal of an overall greenhouse gas reduction 
by 2050 of 80%-95% relative to 1990 with a binding interim milestone in 2030 for 
the Non-ETS sector (35% reduction versus 2005). 

Focusing on 2030 we have five main observations on greenhouse gas reduction:

1. Accelerated greenhouse gas reduction is possible but complex on multiple 
dimensions.

2. Major investments required, yet representing <1% of GDP over the same period.

3. For Non-ETS sectors, the 2030 target is only just feasible.

4. For ETS sectors, investment hurdles and competitiveness are main question 
marks.

5. Well thought-out and long-term policies are required.

The above observations are detailed below.

Observation #1: Accelerated greenhouse gas reduction is possi-
ble but complex on multiple dimensions
According to our estimates, a reduction potential of ~36 Mt in greenhouse gas3 is 
feasible in Belgium by 2030. 

Of this ~36 Mt, we assume a ~12 Mt reduction is already embedded in public and 
private plans/ budgets: in particular these are the natural renovation rate of build-
ings (every year up to ~0.8% of the stock is renovated), increasing energy efficiency 

2. ETS sectors as defined under the EU Emission Trading System include power generation and 
energy-intensive industry sectors e.g. oil refineries, steel works and production, iron, aluminum, metals, 
cement, lime, glass, ceramics, pulp, paper, cardboard, acids and bulk organic chemicals. The ‘industry’ 
segment in the report refers to the overall industry sector thus going beyond the scope of ETS; 
Non-ETS notably concerns other industries, transport, and buildings.
3. All mitigation potentials mentioned are relative to 2016.

Of the ~36 Mt  
reduction potential, 
we assume ~12 Mt 
reduction is already 
embedded in public 
and private plans/ 
budgets.



6 Reducing Belgium’s Greenhouse Gas Footprint

of ICE4 cars and trucks, and a ~15% penetration of Electric Vehicles in the total pas-
senger car and light truck fleet by 2030 (Exhibit 1). 

On top of that, we see potential for another ~24 Mt of greenhouse gas reduc-
tion. The additional mitigation will not be straightforward to realize because:

 • Multiple levers need to be pulled – there is no “silver bullet”.

 • Each of them is needed – there is no buffer if the incremental 24Mt mitigation is to 
be achieved (additional levers do exist but are either far too costly or uncertain). 

 • None is straightforward. Each lever comes with constraints and requirements 
(see the respective sector sections in the appendices).

 • A steadfast implementation will be needed to realize the potential over the 
timeframe outlined and to minimize executional slippage.

To achieve this additional greenhouse gas reduction, we identified four key 
families of levers, which by themselves represent 75% (or ~18 Mt) of the 24 Mt 
potential by 2030 (Exhibit 2):

 • 6.5 Mt can be saved by using more biomass and natural gas for process heating 
in the industry (levers 13 and 28 in Exhibit 2). For example, in Germany and the 
Netherlands several new investments in biomass boilers/plants have already 
been executed or are in the planning phase. For more on biomass fuel switch, 
see Appendix – Manufacturing Industry. 

4. Internal Combustion Engines.

81 

24 

 2030 

 

 2050 target   1990  2016 

 144  

 117  
 105  

 29 

Embedded mitigation path 

Accelerated
Mitigation

path

80% reduction 
relative to 1990 
(upper bound of 

target)

Mt CO2e Belgium  

Exhibit 1 | Belgian GHG emissions could go down to 81 Mt by 2030

Source: Eurostat, BCG analysis.
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 • ~6 Mt can be saved through Carbon Capture and Utilization or Storage (CCU/
CCS) in the most intensive carbon industries (levers 18, 20, and 21). The CCU/
CCS technology is key for greenhouse gas reduction, because ~60% of all emis-
sions in the chemicals, cement and steel sectors arise from the chemical reaction 
and are thus otherwise unavoidable5. 

 • ~3 Mt can be saved if we manage to replace 33% of the Belgian fleet with 
battery electric vehicles, instead of the ~15% penetration of BEVs which is 
assumed in the embedded case (levers 16, 17, 24, and 25).

 • ~2.5 Mt can be saved by stimulating the rate at which buildings are retrofitted 
with improved insulation while also promoting greater adoption of energy 
efficient heat pumps (levers 9 and 14).

Each of these levers comes with important challenges that are detailed later in this 
report. 

Besides those four key families of levers, a series of smaller, fragmented levers need 
to be pulled such as promoting adoption of more efficient internal combustion en-
gine vehicles, steam/heat grids, and substitution of HFCs and PFCs6 cooling refriger-
ants. An overview of the levers underlying the additional greenhouse gas reduction 
potential can be seen on the abatement curve. 

5. Unless different chemical paths – e.g. alternative to clinker reaction for cement - are developed and 
become deployable at scale in a competitive way.

6. HydroFluoroCarbons or PerFluoroCarbons refrigerants.
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Exhibit 2 | Belgian 2030 mitigation potential of 24 Mt on top of 12 Mt embedded
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Observation #2: Major investments required, yet represent 
<1% of GDP over the same period
Assuming all levers in the abatement curve are activated, total investments of €25-
35Bn (on top of embedded investments) are required between 2019 and 2030 to re-
alize the additional greenhouse gas reduction potential (Exhibit 3). 

The investments are driven by high asset needs and are relatively spread out over 
time. Some require investments starting now (e.g. EV charging stations), whereas 
other investments are more recurrent over the next years (e.g. accelerated insula-
tion programs). Still other investments will be needed more towards 2030 as the 
technology matures (e.g. the installation of carbon capture and storage or CCS). 

Overall, these investments will trigger savings of €11-16Bn in net running costs over 
the same period (€1.0-1.4Bn per year) and pave the way for further savings later 

€5-7 Bn

Industry Transport Buildings

€7-9 Bn

€3-4 Bn€3-5 Bn

€6-8 Bn

€12-18 Bn

- 0.4 - 0.6 - 0.3 - 0.4 - 0.3 - 0.4 
Avg. annual 
running costs 
(Bn EUR)

Capex

Running costs

Exhibit 3 | Total investments of €25-35Bn required over 2019-2030, while saving €11-16Bn in net running 
costs over the same period 

These investments 
will trigger savings of 

€11-16Bn in net 
running costs  

between 2019-2030, 
and are expected to 

boost GDP.

The x axis of the abatement curve 
shows the total GHG abatement 
potential of each lever in 2030. The 
widest blocks offer the greatest 
abatement potential. Potential shown 
is incremental to the embedded case. 
The y axis illustrates the societal cost 
of executing each lever in terms of 
euro per ton of GHG mitigated. Thus, 
the levers with the greatest area have 
the greatest absolute costs. 

In terms of the societal business case, 
the left-most levers of the curve are 
the most interesting, especially those 
with negative cost (positive business 
case). Additional information can be 
found in the Appendix – Abatement 
Curve Methodology.

HOW TO READ THE ABATEMENT CURVE
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down the road. However some of the levers mostly generate additional running 
costs - such as CCU (with its usage of hydrogen) and the fuel shift for industrial pro-
cess heating. Other levers such as energy efficiency, electrification and insulation 
will reduce running costs.

For private businesses and consumers, the investments are a challenge to finance, 
especially the investments with a negative business case or long payback period. 

From a societal perspective, however, the required investments represent less than 
1% of the Belgian GDP. This is still a significant investment, but if greenhouse gas 
reduction is a priority, it should be financeable.

In addition, as shown in a similar study done by BCG for Germany7, these invest-
ments are expected to boost GDP, by stimulating demand for local supplying indus-
tries (e.g. construction). Some should also make Belgian industries more resilient to 
a world with increasing environmental constraints or position them to tap into the 
international markets around these new technologies8. 

Observation #3: For Non-ETS sectors, the 2030 target is only 
just feasible
Non-ETS segments only saw a moderate greenhouse gas reduction over the last 
years. On the one hand, the fuel shift, improved insulation in buildings, and in-
creased ICE efficiency reduced greenhouse gas emissions. Unfortunately, this reduc-
tion was nearly offset by an increase in the number of cars and kms traveled. 

To comply with the binding Belgian target of a 35% reduction compared to 2005, 
Non-ETS segments need to reduce greenhouse gas emissions by a further 24 Mt9 by 
2030. 

We see a very narrow path to reach that 2030 target. Our analysis shows a maxi-
mum greenhouse gas reduction potential of ~25 Mt by 2030 (Exhibit 4). 

Most of this 25Mt potential could appear straightforward to realize given:

 • There is a significant share of embedded potential (~14 Mt10 or ~55% of the target).

 • The technologies underlying the levers are relatively mature.

But we see substantial challenges because:

 • The levers are very fragmented.

7. “Climate Paths for Germany”, joint report by BCG and Prognos (2018).
8. Assuming a level playing field.
9. All mitigation potentials mentioned are relative to 2016.
10. The 25 Mt total and 14 Mt embedded potential correspond to the gross mitigation potential in the 
non-ETS segments. Due to an increase in electricity consumption from pursuing these levers, ETS 
emissions would increase (by ~2 Mt). Throughout the rest of this report - where we take a societal per-
spective - all data shown concerns net mitigation potential.

To comply with the 
binding Belgian target 
of a 35% reduction 
compared to 2005, 
Non-ETS segments 
need to reduce 
greenhouse gas 
emissions by a further 
24 Mt by 2030.
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 • Each lever is assumed to be fully leveraged i.e. there is no operational slippage.

 • While the first third of non-embedded levers have a positive business case, some 
of these come with long payback periods or important non-financial require-
ments. In the case of the modal shift, for instance, a behavioral change is needed.

 • The last third of non-embedded levers are more costly levers (around €150/t 
CO2e) that need to be pulled to achieve the target. 

Our conclusion is that achieving the target will be very tight. Also achieving the tar-
get is likely to be incumbent on public policies (norms, taxes, subsidies,…) and the 
distribution among stakeholders of the €15-25Bn of investments required to 
achieve the additional greenhouse gas reduction potential. 

Some ongoing discussions suggest that Belgium should significantly increase its 
greenhouse gas reduction targets for 2030. This does not seem realistic. Not only 
would it would require a drastic push on the present levers, but more importantly: 
there are no major pockets of opportunities left at this horizon. Only a few, smaller 
segments like agriculture have not been addressed in this report.

Observation #4: For ETS sectors, investment hurdles and com-
petitiveness are main question marks
Energy-intense manufacturing industry sectors fall under the EU Emissions Trading 
System (EU ETS) regulation. As does the power industry but GHG emission changes 
triggered directly by the power industry (e.g. GHG efficiency improvement or power 
mix shift) have not been a focus for this report. For modeling purposes, we assume 
a continuation of the status quo electricity generation mix through 2030. 
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The Belgian manufacturing industry have already reduced greenhouse gas emis-
sions significantly (-23 Mt between 2005 and 2016). However, they are likely to look 
for further reduction opportunities as the price of ETS certificates, which compa-
nies are obliged to acquire in quantities equal to their emissions tonnage, will rise 
due to the foreseen system-wide EU cap reduction of 43% by 2030 versus 2005. Hav-
ing these industries remain in Belgium is of value to the country, so supporting 
their competitiveness in a more emission–constrained world is in the national inter-
est.

We see an additional mitigation potential of ~14 Mt between 2019 and 2030 for the 
ETS sector. 

Around 95% of this potential relies on three families of levers11:

1. A switch to biomass and natural gas for process heating (~6.5 Mt).

2. Capturing CO2, using/storing it (CCU/CCS) (~6 Mt).

3. Industrial steam grids (~0.6 Mt).

However, these levers come with significant challenges, namely:

 • It is still uncertain whether CCU/CCS technology will be mature enough and wheth-
er it will be deployable at scale and at an acceptable cost by 2030.

 • Since CO2 storage will likely be outside Belgian territory, it will require interna-
tional agreements for the transport and storage of CO2.

 • Some of the infrastructure investments will be expensive and will require coordina-
tion across multiple industrial sites and/or companies (e.g. CO2 infrastructure, 
steam grid infrastructure), requiring a “catalyst” party to seed and initiate the 
effort.

 • Supply of sufficient sustainable biomass is uncertain.

 • Strong incentive for Belgium (and neighboring countries) to enable their own 
carbon-intensive industries to decarbonize at a lower cost than competitors 
abroad, in order to support their competitiveness. This raises the question: what 
level and forms of support can the states provide? 

Also, it is important to note that the future power mix has a substantial impact on 
the ETS mitigation potential12: a switch in energy supply of all current nuclear pro-

11. The remaining 1 Mt potential comes from energy efficiency levers. Recall that as noted above, our 
embedded case for the ETS sector is for emissions to increase ~2Mt due to an uplift in electricity pro-
duction, caused in part by the limited electrification of transportation and space heat in the embedded 
scenario. Increased industrial output is assumed to be offset by incremental energy efficiency mea-
sures.
12. The future power mix has an impact on multiple dimensions. For this report we focus only on the 
impact in terms of GHG emissions.

The Belgian ETS 
sectors are likely to 
look for further 
reduction opportuni-
ties as the price of 
ETS certificates will 
rise due to the 
foreseen system-wide 
EU cap reduction of 
43% by 2030 versus 
2005.
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duction to the more carbon-intensive mix assumed by the Federal Planning Bu-
reau13 would lead to an increase of up to ~8Mt greenhouse gas emissions in Bel-
gium, without accounting for ~2Mt emissions from imports (assuming import mix is 
held constant). 

From an ETS perspective, this will put more tension on the shared ETS cap and 
price, yet we expect the impact for Belgian ETS industries to be rather limited giv-
en the European scale of the ETS system. However, from an overall Belgian socie-
tal perspective, mitigating such an increase will be extremely challenging and 
would require further deployment of highly uncertain solutions like applying 
CCU/CCS on a very large scale to gas-fired power generation.

Observation #5: Well thought-out and long-term policies are 
required
Policymakers are facing the challenging task of reconciling the implementation of 
these costly and multi-year initiatives, while supporting competitiveness. At the 
same time, they need to ensure fair burden sharing and public acceptance. 

We suggest policymakers focus on the levers set out in this report, and that 
they create the right context for those levers and address the key enablers by:

 • Establishing a long-term policy framework creating stable investment conditions 
sector by sector (e.g. decisive choice on transport fuels).

 • Setting up a clear and stable fiscal policy to drive (individual) behavioral change 
(e.g. modal shift, insulation acceleration).

 • Playing the intermediary role in multi-stakeholder projects to drive shared initia-
tives allowing multiple stakeholders to reach their individual goals (e.g. steam/
CO2 grid initiation/utility construction/governance).

 • Facilitating long-term financing for levers that might not be pulled spontaneously 
given their long payback period and/or low return (e.g. EV charging stations, 
steam/ CO2 grid).

 • Conducting well-considered promotion of Belgian interests on an EU/international 
level for those levers where Belgium depends on other countries (global biomass 
supply, storage of CO2), or where Belgium alone does not have the scale to move 
the needle and should be a fast follower (e.g. heavy duty vehicles technology, 
hydrogen R&D).

Finally, it is important to note that international consensus and similarities be-
tween climate policies in other countries is highly preferable and fosters a lev-
el-playing field in terms of competitive advantage while opening up greater innova-
tion export opportunities.

13. A switch in energy supply of all current nuclear production to 45% natural gas, 20% renewables 
and 35% imports.

Policymakers are 
facing the challenging 
task of reconciling the 

implementation of 
these costly and 

multi-year initiatives, 
while supporting 
competitiveness.
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To recap, achieving the mitigation potential laid out in this report will be diffi-
cult but is feasible given sufficient urgency and will. In addition to putting Bel-

gium on better footing to reach its binding 2050 targets, this accelerated mitigation 
would be positive for the country as it would provide economic and competitive-
ness benefits, assuming well-thought-through implementation and execution. How-
ever, to realize this potential, it is imperative to take action as soon as possible, as 
certain necessary conditions and enablers (e.g. EU agreements) will take time to im-
plement.
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Appendices
In these appendices we describe the abatement curve methodology as well as our 
main hypotheses for the three focus sectors.

Abatement curve methodology
The abatement curve is a commonly used tool to visualize and rank greenhouse gas 
reduction levers from the cheapest to the most expensive. As such, it is a powerful 
tool to support discussions on how to prioritize greenhouse gas reduction efforts 
most effectively. 

The X-axis represents the greenhouse gas (GHG) reduction potential expressed in 
Mt of CO2 equivalent compared to the embedded mitigation we assume for 2030. 
The Y-axis represents the average abatement costs per ton of CO2 equivalent. 

The abatement cost corresponds to the direct macroeconomic costs of the measures 
including all investments, annualized over the lifetime of the respective installa-
tions, as well as saved and additional energy and operating costs. The costs are esti-
mates that have been developed based on several data points such as bottom-up 
estimations, scaling results from selected case studies or experience in comparable 
countries.

The curve aims to provide a macroeconomic perspective. As such a societal (real) 
interest rate of 2 percent has been used to discount the abatement costs per ton of 
CO2 equivalent, and the curve provides a tax neutral view (i.e. taxes and tax equiva-
lents such as ETS certificates, subsidies and tariffs have been excluded).

Finally, only the reduction potential additional to the embedded potential has been 
visualized on the curve. Although realizing the embedded potential also comes at a 
cost, the quantification of those costs was deemed less relevant for this study given 
that some of these costs are already incurred, or the computation would be very ab-
stract given it would assume a reference point of zero climate mitigation (e.g. no 
further insulation). 

Deep-dives on how each focus sector can contribute
Below we have laid out our main hypotheses for the three focus sectors: the (manu-
facturing) industry, buildings- and transport sectors.

Manufacturing industry. The Belgian manufacturing industry has been responsible 
for ~41 Mt of greenhouse gas emissions in the year 2016, taking process and elec-
tricity consumption into account. Within the industry segments, 3 main industries, 
chemicals, minerals and steel, represent 70%+ of the total industry emissions. 
Because of this concentration, we have identified some specific levers for these 3 
industries, as well as some cross-industry levers. 

The levers that meet the criteria we set above can be grouped in five main clusters: 
process heating fuel substitution, CCU/CCS, HFC/PFC substitution, energy efficien-
cy, process optimization, with the first three clusters covering 80%+ of the total in-
dustry potential.
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 • The first cluster consists of process heating fuel substitution levers where we see a 
potential of ~6.5 Mt greenhouse gas reduction (levers 13 and 28 in Exhibit 2). Note 
we refer here to industrial process heating, not power generation. The steel, 
chemical and mineral industries require process heating in order to realize the 
required chemical endothermic reactions. Still today, the majority of the fuels used 
are based on gas, coal and oil. We delineate between processes that require 
low-to-medium heat (<500 °C) and high heat (>500 °C).

For low-to-medium temperature industrial process heating (<500 °C) we consid-
ered three options: no fuel shift (and thus no GHG mitigation); usage of natural 
gas and CCS/U; and biomass. Given the relative technical maturity and lower 
cost of biomass, this was the preferred option of our mitigation analysis, assum-
ing stable sustainable supply can be secured. Indirect emissions from transport-
ing biomass into Belgium were evaluated (though are methodologically out-of-
scope for our analysis), but were not found to be significantly worse than 
alternative fuel sources.

For heat generation above 500°C, a switch from coal and oil towards gas could 
be a first step. The switch from gas to biogas could be a 2nd step in the transi-
tion when processing temperatures above 500°C are required. In addition, in the 
long term, combining this fuel substitution with CCU/CCS, could position the 
energy-intensive industry as a net CO2 detractor.

 • In the second cluster, technologies are examined regarding the capturing, re-usage 
and/or storage of CO2 (levers 18, 20, and 21). These technologies are commonly 
referred to as CCU/CCS (carbon capture and utilization/storage). We see a 
potential of 6 Mt GHG reduction by 2030. Many pilot projects and research are 
being done today on different CCU/CCS technologies and first scale-up initia-
tives are being planned. The steel industry aims to decrease GHG with 1/3rd by 
converting CO2 to bio-ethanol14. The conversion to bio-ethanol would also 
enable the capture and storage of another 1/3rd of CO2. In the chemical indus-
try, CO2 levels are already highly concentrated and rather “easy” to capture and 
reform, CCS could be a temporary solution until CCU is established at scale. The 
high dependency on green hydrogen for the CCU process is the main challenge 
in terms of cost and scaling up. Whereas for CCS, the piping utilities and storage, 
potentially abroad, are the main challenging elements. 

 • The third cluster embodies the substitution of HFC/PFC and has an embedded 
potential of 1 Mt, but could be increased by an extra 1.2 Mt assuming an 85% 
plus HFC/PFC substitution rate could be achieved towards 2030 (lever 10). 
HFC/PFC will not be economically viable looking at the European driven price 
increase. In contrast, the cooling technology based on ammonia and other 
greener substances has become more financially attractive, and has reached a 
maturity level and is ready to be installed on large-scale projects. The replace-
ment works should be controlled carefully in order to have a maximum recy-
cling rate of the present HFC/PFC substances and not to have a direct adverse 
effect of HFC/PFC release in the atmosphere.

14. Case study based on Coresym Carbon-monoxide Re-use report – Nov. 2017.
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 • The fourth cluster contains measures regarding energy efficiency (levers 2, 4, 5, 
and 8). An increased renewal rate of electrical machinery (i.e. e-engines, pumps, 
compressors) to the latest state-of-the-art machinery is a cross-industry measure 
with direct impact on the electricity consumption. The re-usage of residual 
steam in the Antwerp’ (petro-)chemicals hub through a dense industry grid 
could contribute to another 0.6 Mt of greenhouse gas savings (lever 19) but will 
take time to implement due to the high number of stakeholders involved.

 • The fifth cluster contains measures of process optimization and industry plant 
specific levers (i.e. solar boilers) on industry plants (lever 7). Process optimiza-
tion can be established by replacement of crucial CO2 emitting steps (i.e. kilns & 
grinding machines in the cement industry). Total process redesign could have a 
big potential but this will be very specific to each sector and with longer time 
horizons. Digitization will, in general, have a big impact on the present end-to-
end industry processes and can have an indirect CO2 reduction effect.

Buildings. Buildings were responsible for 30.2 Mt of CO2e emissions in 2016 taking 
electricity consumption into account. This is roughly a quarter of Belgium’s total 
CO2 emissions (and more than 40% of non-ETS). 

Of this, 23 Mt were from direct fuel combustion, the rest of the emissions coming 
indirectly from electricity consumption. Buildings emissions have declined fairly 
steadily over the period since 2005, when the sector was responsible for 38.8 Mt. A 
number of factors have contributed to this decline, including improved insulation 
and standards for new construction, improved appliance and boiler efficiency, and 
a decrease in the carbon intensity of the electricity sector.

964 
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 34  5  139 
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 Other  
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 Water heating  

 Space cooling  
 Cooking  

 Space heating  

Source: Eurostat; Commercial breakdown is BCG estimate.

Exhibit 5 | Within non-industrial buildings, space heating represents 2/3 of energy use
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The bulk of the buildings sector energy demand is for space heating. It accounts for 
roughly 75% of household energy demand and 60% of commercial & institutional 
energy demand (Exhibit 5). For this reason, most mitigation levers in the buildings 
sector concern space heat. Lighting and appliances are the second biggest sources 
of energy demand from buildings, at roughly 15% of household and 40% of com-
mercial demand. Water heating, space cooling, and cooking make up the remain-
der. 

Largely by virtue of new construction, run-rate renovation, increased appli-
ance efficiency, and some increase in adoption of heat pumps, buildings emis-
sions are expected to decline by about 5 Mt in the embedded scenario. Be-
yond this, we identify the following levers as offering the greatest potential 
for CO2 mitigation:

 • Increase in the rate and depth of building renovation (lever 14) - An additional 1.5 
Mt of reduction can be achieved through stimulated acceleration of the insulation 
of existing buildings. Achieving this reduction assumes a deep retrofit that would 
reduce space heat energy consumption in renovated units to 50 kWh/sq m/year. 

 • Increase in the adoption of heat pumps (lever 9) - Our embedded case assumes 
some pick-up in heat pump penetration by 2030. Further stimulating this 
transition can mitigate nearly 1 Mt in CO2 through their greater efficiency 
relative to conventional boilers and electric heaters. 

 • Increase in district heating penetration (lever 27) - Multifamily and commercial 
buildings offer some potential for increased penetration of district heating in 
Belgium. An expansion in district heating could mitigate about 0.5 Mt of CO2. 
Note that the scope of ambition for this lever is relatively modest given the high 
start-up costs of developing district heating systems.

 • Increase in solar thermal penetration (lever 3) - Residential water heating energy 
can be increasingly provided by solar thermal. An increase in the uptake of this 
renewable energy source could mitigate about 0.25 Mt.

 • Accelerated adoption of higher efficiency appliances (lever 12) - Our embedded case 
assumes an improvement in efficiency of appliances, lighting and boilers that 
roughly offsets an expected increase in energy demand stemming from an 
increase in the number of household and electronic appliances per household 
through 2030. A stimulated acceleration of higher efficiency appliances, lights, 
and boilers would mitigate an additional 0.75 Mt.

Transport. The transportation sector was responsible for 26.7 Mt of CO2e emissions 
in 2016, a bit more than a fifth of Belgium’s total15. Nearly all of these emissions 
were directly from fuel combustion - transportation is far less electrified than other 
sectors, and consequently has limited indirect emission16. 

Unlike the other high emission contributing segments, transport emissions have 
been about flat over the period since 2005, with improvements in vehicle efficiency 
being offset by increasing passenger and freight travel over this time. 
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Nearly all emissions considered for the transportation sector stem from “road” 
modes. Cars, trucks, and buses emitted 26 Mt of CO2e in 2016, 97% of total transport 
emissions. This is due primarily to the fact that the vast majority of passenger and 
freight km travelled is via the road, but also due to the greater carbon intensity of 
road-based transport modes. Thus, carbon mitigation mechanisms focus not only on 
reducing the carbon intensity of each transportation mode on its own, but also shift-
ing transport demand to lower-emitting modes as well as mitigating transport de-
mand directly.

The embedded case anticipates two significant drivers of transport CO2 reduction: 
1) improving efficiency of internal combustion engines, and 2) the adoption of bat-
tery electric vehicles (BEVs). 

BEVs are slated to become increasingly attractive economically, due to falling bat-
tery costs, as well as factors like increasing internal combustion engine powertrain 
and emissions system costs. By 2030, the purchase price of a BEV could be equiva-
lent to that of a comparable ICE vehicle. Taking fuel savings into account, this 
makes a very strong economic case for BEVs in the coming decade (Exhibit 6).

Through increasing ICE efficiency and ~15% penetration of BEV in the passen-
ger car and light trucks fleet, our embedded case foresees a roughly 6 Mt re-
duction in transport emissions relative to the latest available observation. Be-
yond this, we identify the following levers as offering potential for an 
additional 5 Mt in CO2 mitigation:
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Exhibit 6 | Drop in battery prices to ~$125/kWh would deliver pass car TCO1 cost parity
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 • Alternate powertrain adoption (Cars, light trucks, buses) (levers 17, 24, and 25) – 
There is significant opportunity to further stimulate adoption of BEVs in the 
passenger car, light truck (including e.g. intracity delivery trucks), and bus 
segments. To stimulate this demand, we could see a role for subsidization of 
BEV purchases, public financing of infrastructure for charging and public 
investments in the electricity grid. A coordinated push toward improving both 
the economics and convenience of electric vehicle adoption could increase fleet 
penetration to around 1/3 for cars and light trucks by 2030. For buses, electrifica-
tion of intracity routes and hybridization of longer-distance coaches offer 
greatest potential. Taken together, these electrification measures could mitigate 
2.5 Mt of CO2 by 2030.

 • Alternate powertrain adoption (Heavy trucks) (lever 16) – While some greenhouse 
gas reducing powertrain shift is likely to occur for heavy trucks (responsible for 
30% of Belgium’s transport emissions), the exact winning technology is less clear 
than it is for passenger cars. Battery electrification is a less likely solution given 
battery weight and vehicle range issues. Instead, a range of carbon mitigating 
complements are assumed to be adopted – from hybrid ICE vehicles, to LNG/
CNG vehicles, to the introduction of electrified overhead lines that would power 
trucks via a pantograph. Taken together, heavy truck emissions could fall 0.5 Mt 
by 2030. 

 • ICE efficiency (levers 11, 23, 26) – Our embedded assumptions include an ongo-
ing improvement in the efficiency of conventional internal combustion engines. 
We also identify the opportunity to further improve the average efficiency of the 
Belgian motor vehicle fleet. This could be done through directed subsidization 
or taxation to incentivize car buyers or through policies regarding company car 
purchases. Across cars and trucks, accelerated ICE efficiency could deliver 
another 1 Mt of CO2 reduction. 

 • Passenger transportation demand reduction (lever 1) – Promotion of e.g. telework-
ing programs can reduce the growth in BaU passenger transportation demand. If 
total personal km travelled in Belgium were to remain flat, instead of a rise of 
0.4% p.a. as assumed by the Federal Planning Bureau, CO2 emissions would be 
0.5 Mt lower in 2030.

 • Mode shift (lever 6) – For both passengers and freight, road transport modes are 
more carbon intensive than alternatives like public transit, rail, and inland 
waterways. Investing in system infrastructure and encouraging behavioral 
change to stimulate an even modest shift away from road transport modes for 
passengers and freight would deliver 0.5 Mt in carbon mitigation as well as a 
positive business case due to fuel cost savings.

 • Ports electrification (lever 22) – In addition to the electrification of shore-side 
power, Belgian ports could reduce their carbon emissions by electrifying their 
gantry cranes. Note that due to relatively high electricity prices, the business 
case is weaker in Belgium than in other countries where ports have already 
realized gantry crane electrification. Crane electrification would generate 0.1 Mt 
in mitigation.
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Note on transversal technologies
The hydrogen technology is not covered in the abatement curve as the technology 
is not considered to be a major lever that Belgium can pull by its own by 2030, giv-
en the low maturity and high development costs. Yet there are many initiatives 
looking at hydrogen in Belgium and the infrastructure is already partly in place, so 
Belgium seems well positioned to be a fast mover when the technology scales up. 
When green H2 breaks through, it seems most relevant to leverage it in the first 
place as replacement for industrial processes where no real alternatives exist from 
a cost- and greenhouse gas perspective.
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