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1. Introduction
Major changes are taking place in the European and Belgian energy system in the context of
mitigating climate change, securing supply and strengthening the energy union in Europe. New
developments need to be constantly scrutinized to understand their potential impacts on the system
and its various components. In this context, interest in biomethane and other renewable gases is
growing, and several European studies have already quantified their potential at EU level and
associated externalities, in particular GHG emission savings.
However, there is still a lack of analysis to objectively assess the potential and impacts of
biomethane in Belgium and to enable Belgian decision makers to integrate this sector into their
political decisions and their climate and energy strategies. This study is part of the Deep Dive study
for biomethane in Belgium1 commissioned by Gas.be to fill the gap for Belgium. This global
project is performed in collaboration with Biogas-E, Climact, Fluxys Belgium and Valbiom.
In this context, Valbiom had previously evaluated2 a realistic potential for injecting biomethane
produced in Belgium into the natural gas distribution grid by 2030 of 15 TWhHHV, i.e. 16% of the
current supply from distribution grids in Belgium (about 90 TWhHHV). Based on the results of the
previous Valbiom potential study, Climact:
-

Assessed the greenhouse gas (GHG) emissions, savings, and avoided emissions for three
biomethane pathways for Belgium and the three Regions.
Quantified two important externalities of the biomethane production to give relevant policy
recommendations.
More specifically, the aim of the study is to be able to answer three main questions:

1
2

•

What is the GHG impact of biogas/biomethane production and consumption
under different scenarios, based on the feedstock mixes selected by Valbiom as
a future realistic potential for Belgium?

•

What are the related externalities, with focus on potential contribution to
Belgium’s climate and renewable energy targets?

•

Does the financial value of these externalities justify the support needed for
biogas/biomethane production?

More information available on the Green Gas Platform website (https://greengasplatform.be)
Valbiom, Potentiel de biométhane injectable en Belgique, May 2019.
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2. Description of cases covered
Biogas/biomethane can be produced from a wide range of feedstocks, and the GHG impacts highly
depend on the feedstock mix used. Based on the results of the previous Valbiom study, estimating
a future realistic biomethane potential for Belgium, three biomass feedstock mixes were selected
for our analysis:
-

-

-

Case 1 – Feedstock mix reflecting the current situation in Belgium
This mix includes 13 different feedstocks, including manure, crop residues, agri-food
industry residues, grassland, and maize silage3.
Case 2 - Feedstock mix reflecting a future realistic situation in Belgium
This mix includes 15 different feedstocks, including the same feedstocks as under case 1,
but complemented with dedicated double crops and grasslands extra crops4
Case 3 – Municipal waste feedstock mix
This mix includes organic fraction of municipal solid waste and green waste.

The feedstocks were grouped into five main categories, namely Agriculture residues, Industrial
residues, Manure, Municipal waste, and Dedicated crops. The distribution of these inputs in the total
mix for each case for Belgium is shown below (see appendix for the complete list of feedstocks).
Figure 1: Distribution of the feedstock mix of each case study for Belgium.

It is also important to highlight that whereas the figure above shows Belgian averages, different
mixes were also considered in Flanders, Wallonia and Brussels based on their specific context

3

Energy crops from maize silage are based on existing surfaces. No development of this input is foreseen in the identified potential,
even in a future scenario (CASE 2).
4
Grasslands extra crops refers to grasslands where productivity will increase thanks to improving crop management techniques,
fertilization, etc. The study considers the additional emissions related to the use and spreading of chemical fertilizers to increase
productivity, as well as the fuel consumption linked to an extra grassland harvest.
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(potential feedstocks availability, type of support mechanism in place, etc.). The case of Brussels is
particular and only presents a realistic potential for case 3 based on a study carried out by the
Université Libre de Bruxelles5 and only one installation recovering municipal waste is envisaged.
Comparing the current feedstock mixes of the two regions (see Figure 2 – Case 1), Flanders and
Wallonia, we observe the highest share for manure in Flanders (49%) and the highest share for
agriculture residues in Wallonia (41%).
Regarding the future potential (see Figure 2 – Case 2), the share of manure in the feedstock mix
should remain relatively stable in Flanders (share decrease from 49% to 42%) but would be
significantly reduced in Wallonia (share decrease from 35% to 20%). This trend in Wallonia would
be compensated by a higher mobilisation of dedicated crops (increasing the share from 1% to 43%).
A significant increase of the use of dedicated crops is also considered for Flanders (share increase
from 5% to 19%). The share of agricultural and industrial residues is expected to be slightly reduced
from 46% to 39% in Flanders and more significantly reduced from 64% to 37% in Wallonia.
Figure 2: Feedstock mix distribution for Flanders and Wallonia for CASE 1 and 2

It should be mentioned that these scenarios do not explicitly consider the potential impacts on the
availability of these feedstocks across all economic sectors when implementing low-carbon
transition scenarios for a Climate neutral Belgium by 2050. This type of analysis is beyond the scope
of this study. However, a complementary study could be carried out using for example the modelling
tool developed by CLIMACT for the Belgian Federal Public Service Public Health, Food Chain
Safety and Environment 6.

5

6

A. Bortolotti et al., Potentiel des biodéchets collectables en Région de Bruxelles-Capitale, 2018. Gisement scénario 1 - estimation haute
See: https://climat.be/2050-fr/outil-pour-experts
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3. Biogas/biomethane impact on greenhouse
gases
Methodology, scope, and assumptions
CLIMACT has developed a tool to quantify the total impact of biogas/biomethane production and
consumption for relevant configurations (plant capacity, energy provision type, geographical
coverage, feedstock mix, etc.) and technology options (digestate storage management system,
biogas upgrading options, heat valorisation, etc.). The flexibility of the tool allows a wide range of
options to be considered and to make future updates with the evolution of practices or technologies.
The model provides estimates, for Belgium, Flanders, Wallonia, and Brussels of:
-

GHG emissions from the production process (well-to-gate).

-

GHG emission savings from the use of biomass feedstocks for biogas/biomethane
production compared to a reference biomass feedstock management scenario without
biogas/biomethane production. More specifically, four types of “savings” are quantified,
depending on the biomass feedstock considered:
(1) savings compared to typical manure management (including spreading on the fields)
(2) savings compared to composting and field spreading of municipal and green waste.
(3) savings compared to typical crop residues management7.
(4) soil carbon accumulation from digestate application of dedicated crops8.

-

Avoided GHG emissions resulting from the use of biogas/biomethane and its by-products:
(1) substitution of fossil fuels by biomethane for energy purposes (electricity, heat,
transport).
(2) the use of digestate as a substitute for mineral fertilizer.
Avoided GHG emissions from the use of the CO2 by-product9 to replace fossil-derived CO2
in production of commercial products or combined with green hydrogen to produce additional
biomethane (“methanation process”) is not considered but would certainly deserve a
complementary analysis.

7

Considered typical crop residues management = residues left on the fields.
Dedicated crops include Maize silage, grassland extra and Dedicated Double Crops (CIVEs in French and Tussengewassen voor
energieproductie in Dutch).
9 High-quality CO2 is recovered from the biogas upgrading process into biomethane
8
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Scope
A “well to gate approach” has been chosen to quantify the GHG emissions, GHG emission savings
or avoided GHG emissions.
Figure 3: Scope of the analysis

For all three cases, the composition of the biogas used is 55% CH4 and 45% CO2. For biomethane,
a content of 97.5% CH4 is used which is in line with current Belgian requirements

GHG emissions accounting
The calculations are carried out as close as possible to the RED II methodology10 and follow an
LCA approach for GHG emissions accounting. In accordance with the RED II methodology, GHG
emissions related to infrastructure (concrete for tank, minerals and steel for engines, boilers, pumps,
etc.) are not considered in this analysis.
The emissions factors used consider three different Greenhouse gases that are most relevant for
agriculture: fossil carbon dioxide (CO2), Fossil and biogenic methane (CH4) and nitrous oxide (N2O).
The Global warming potentials used are those of the IPCC 4th AR (2007), to be in line with the JRC
reference values11 and Belgian 2020 inventories.

10

See DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 11 December 2018 on the promotion
of the use of energy from renewable sources – Annex VI.
11
See https://publications.jrc.ec.europa.eu/repository/handle/JRC104759
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Table 1 : GHG Global Warming Potential assumptions for GHG emissions factors calculation

Following the RED II methodology, biogenic CO2 emissions from processing and from the
combustion of the biomass fuel are not included in the methodology nor in the results. Indeed, the
biogenic carbon emitted results from the capture of CO2 during biomass growth and is part of a
short carbon cycle and are therefore not accounted (or ‘zero-rated’ in the REDII methodology as
well as in the GHG inventories).
The greenhouse gases emissions considered for each step of the production process are illustrated
in figure 4.
Figure 4: Scope for the calculation of GHG emissions related to the biogas/methane production process.

Default or typical values from RED II were used only when more representative values for Belgium
were not found.
Specific values for Belgium were selected from recent scientific literature and, when available12,
based on the values used in the Belgian and regional GHG inventories13, to allow a correct

12

Several default values or values specific to other countries would require Belgian measurements and analyses to know the territorial
specific values. These values do not yet exist.
13
The Belgian GHG inventory is available here: https://klimaat.be/in-belgie/klimaat-en-uitstoot/uitstoot-van-broeikasgassen/nationaleinventaris. Regional GHG inventories are not publicly available.
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assessment of the potential impact on the Belgian and regional GHG emissions. The tool is adaptive
and allows for the updating of emission factors that may change in the future.

Avoided GHG emissions
The avoided GHG emissions by the biomethane injected into the gas grid depends greatly on the
assumption of which energy it replaces, and therefore the corresponding emission factor. Therefore,
CLIMACT decided to refer to natural gas substitution only. The results in the modelling tool are thus
equal when comparing Avoided Emissions for primary and final energy substitution.
The GHG emissions savings calculated according to this approach are therefore significantly
different from those calculated according to the REDII approach which is based on different fossil
fuel comparators depending on the final use of biomethane (electricity, heat, transport).

Units
All calorific values are expressed as MWh higher heating value (HHV).

Limitations
CLIMACT consulted a set of quality documents and studies within the time available for this mission,
and review of the relevant literature was limited to the timeframe of the study.
Sensitivity analyses were carried out to assess the impact of uncertainties on the main parameters
on greenhouse gas balances. Continuous monitoring of the specific data available would, however,
deserve to be continued as well as more in-depth analyses on certain parameters such as the
emission savings from soil carbon accumulation via improved agricultural management.
All further assumptions, values and sources are documented in the model itself and in the
accompanying methodology document.
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Main Results
What are the main variables impacting the overall GHG balance?
As mentioned above, the overall GHG balance is broken down into three parts:
(1) GHG emissions from the production process (well-to-gate),
(2) GHG savings from the use of biomass feedstocks for biogas/biomethane production
compared to a reference biomass feedstock management scenario without
biogas/biomethane production and
(3) Avoided GHG emissions resulting from the substitution of fossil fuels by
biogas/biomethane for energy purposes (electricity, heat, transport) and the use of digestate
as a substitute for mineral fertilizer.
Each variable may have a greater or lesser impact on GHG emissions and may impact one or more
components on the entire process (production process emissions, savings and/or avoided
emissions).
Some variables have an impact independent of the others (e.g. the type of digestate storage), and
other variables will have an impact combined with others (e.g. the choice of biogas use - in a
cogeneration plant or as biomethane injected into the network - is intrinsically linked to the type of
energy supply and the percentage of excess heat recovered locally by the cogeneration unit).
It is thus complex, if not impossible, to capture the effect of each variable in one sensitivity analysis.
However, we have gathered the different variables classified according to their degree of impact
below.

•

High impact
o

o

The feedstock mix has a great influence on related GHG savings and upstream
emissions from cultivation. For instance, if the feedstock mix includes more manure, the
GHG savings compared to typical manure management will be considerable, but the
emissions from pre-storage will be high as well. Another example is the Walloon expected
future mix, which is composed with a greater fraction of dedicated crops. This increases
GHG emissions from the production process, as dedicated crops induce upstream
emissions from cultivation, but it also increases Soil Carbon Accumulation, which
decreases the overall impact.
- Manure, Soil Carbon Accumulation, composting and crop residues savings
significantly impact total savings.
- Cultivation of “grassland extra” as well as pre-storage of manure considerably
increase emissions.
The type of storage used for digestate storage (open/closed). Indeed, when the
digestate is stored in an open tank, the fugitive emissions of nitrogen and methane that
are released into the atmosphere are significant.

CONFIDENTIAL

Deep Dive Study for Biomethane in Belgium - WP4 – Externalities

Page 11

Final Report

o
o

•

The energy provision options (electrical and heat auxiliaries supplied by a biogas
cogeneration unit or external sources).
The valorisation of the biogas produced (direct use into a cogeneration unit or
upgrading to biomethane injected into the grid). The impact of this variable is intrinsically
linked with two other variables: the type of energy supply for the auxiliaries (see above)
and the percentage of useful heat recovered from the cogeneration unit that can be locally
valorised (see below).

Medium to low impact
o
o
o
o
o

Off-gas burning or venting (OGV/OGC) during biogas upgrading
Share of excess heat produced by the CHP unit locally valorized, after consumption for
own process, including drying
Digestate liquid/solid separation (screw press/centrifugation)
Digestate drying (drying/no drying)
Plant capacity (Small/medium/large)

What is the overall GHG balance for Belgium by 2030?
As mentioned above, several variables have a considerable impact on GHG emissions, and some
practices should be systematically adopted in the future to further improve the overall GHG balance
of these bioenergy pathways (see Recommendations section).
Figure 5 shows the overall GHG balance of a biomethane scenario based on best available
technologies (BAT) and practices that can be expected on the Belgian territory as a whole by 203014.
Figure 6 illustrates a less optimal biomethane scenario that leads to significantly higher GHG
emissions due to less efficient technological and practices choices (e.g. open digestate storage,
energy provision from the grid, no cogeneration to produce energy for internal process, off-gas
venting, etc.).
Independently of the chosen parameters and for each case study, GHG emissions linked to
the biogas production process are always fully compensated by GHG emission savings and
avoided GHG emissions, resulting in net reductions of GHG emissions.
GHG linked to the biogas production process could also be fully compensated by GHG
emission savings only if best available technologies and practices are used.

14

Including notably energy provision from a CHP rather than from the grid, closed storage of digestate, optimum biomethane use (i.e.
the minimum amount of biogas is self-consumed to provide the required heat, the rest is upgraded to biomethane), off-gas combusting.
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Figure 5: Overall GHG balance for a BAT scenario in Belgium [kgCO2e/MWh of biogas produced]

Figure 6: GHG emissions, savings and avoided emissions for a less optimal scenario in Belgium [kgCO2e/MWh of biogas produced]
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What are the main differences between the Regions in Belgium?
The results based on the different mixes considered for each region are shown in Figure 7.
Figure 7: Emissions profile for three realistic scenarios for Flanders (CASE 2), Wallonia (CASE 2) and Brussels (CASE 3) [kgCO2e/MWh
of biogas produced]

The main differences per region are as follows:
Flanders: high proportion of manure in the total mix, leading to high emissions from pre-storage
but also high GHG savings compared to conventional manure management practices.
Wallonia: presence of a potential for the development of dedicated crops in the next ten years. This
impacts the nature of emissions for the production process (higher emissions from cultivation
upstream) as well as emissions savings due to Soil Carbon Accumulation.
Brussels: the distribution of emissions and savings is greatly different than Flanders and Wallonia.
The savings come exclusively from the improvement of the GHG balance compared to traditional
composting.
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Recommendations
The results show that the degree of impact on GHG emissions is highly dependent on a few key
variables.
First, the greenhouse gas impact should be analysed in its entirety. Indeed, certain practices or
feedstocks generate high emissions, but sometimes result at the same time in very significant
GHG savings/avoided emissions compared to the counterfactual reference scenario as well.
It is essential to know and measure current practices in Belgium to calculate emissions based on
real activity data and avoid using assumptions that are too decisive in the associated impacts.
This study is a first step in this direction, which has gathered a large amount of information, but
which could also be refined.
Regarding the design of the biogas/biomethane plants, to further improve the positive impact of
the value chain, it is essential to adopt the following practices:
-

The digestate should systematically be stored in a gas-tight tank (closed digestate
storage).

-

The electricity required for the process (auxiliaries) should be provided by a biogas
cogeneration unit (and not by the electricity grid).

-

The heat required for the process (auxiliaries) should be provided by a biogas
cogeneration unit.

-

When biogas is used in a cogeneration unit, it is in all cases important to be able to valorise
most of the excess heat generated by the cogeneration plant.

-

Minimising the heat required for drying the digestate (e.g. vacuum drying,
ionisation/reverse osmosis) in order to maximise useful heat valorisation and/or
biomethane production.
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4. Externalities
IV.1 Scope of externalities
From a narrow point of view, biomethane is expensive to produce, with production costs ranging
between approximately €90/MWh and €112/MWh15, whereas the market value of its fossil
alternative (natural gas) is significantly cheaper at prices around €20/MWh16, even during price
pressures as currently in 2021 with prices over €40/MWh. This means that biomethane production
will need support or incentives in some form to make its business case viable. However, when taking
a broader view, biomethane production provides a range of benefits compared to its alternatives
which are not directly reflected in its market value, and which could thus be considered as (positive)
externalities. It should therefore be assessed if these externalities justify the level of support needed
to make biomethane production viable.
The externalities of biomethane production are diverse and can be found in different dimensions,
from economical (e.g. economic activity and rural jobs) over energy-related (e.g. a flexible, domestic
and renewable energy source) to environmental (GHG reductions, reduced water and air pollution
and increased biodiversity). ENEA (2019) has identified in total 15 different types of externalities
related to biogas production in France, in the domains of ‘energy and waste’, ‘agricultural practices’
and ‘economic activities’.
Although each of these externalities are valuable and their financial value might be considerable,
this study will focus on two types of externalities in particular: the impact on greenhouse gas
emissions (and more precisely – the potential contribution to Belgium’s climate objectives) and
the impact on the energy system (and, in particular, the potential contribution to Belgium’s
renewable energy objectives).

15
16

Valbiom input, updated figures based on the methodology in Valbiom (2019)
Eurostat, NRG_PC_203 database
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IV.2 Policy context
In section III, we have seen that the total greenhouse gas impact from biogas and -methane
production is negative, implying a net-reduction of emissions when considering emission savings
and avoided emissions. For bio-methane, the impact can mount to between -340 and -360 kg
CO2eq./MWh of biomethane, meaning that for each MWh of biomethane produced (which replaces
one MWh of natural gas), between 340 and 360 kg less CO2eq. is emitted into the atmosphere. With
360kg CO2eq. reductions per MWh, a carbon price of €190/t CO2eq. would lead to a GHG
externality of +- €70/MWh (0,36 * 190), which would make biomethane production cost-competitive
at a production cost of €90/MWh. If the production cost is €112/MWh, a carbon value of €250/t
CO2eq. would be needed to result in an externality of €92/MWh (see figure 8 below). When
considering the full GHG impact, one could therefore consider that the marginal abatement cost of
biomethane is between €190 and €250 per tonne of CO2eq. This is within the range of carbon values
that are expected to be required by 2030 to achieve the EU -55% reduction objective and to be on
a cost-effective path towards net-zero GHG emissions by 205017 18.
Figure 8: Biomethane production cost, market value and GHG externality value (in €/MWh)

See for example Quinet, A. Et al. (2019), “Le valeur de l’action pour le climat”, report of the Quinet commission for the French
government, which assessed that to achieve its 2030 and 2050 objectives, the carbon value should reach €250/t CO 2eq. by 2030 and
€775/t CO2eq. by 2050.
17

The modelled scenarios by the European Commission in its Impact Assessments generally apply lower carbon values, between €32
and €60/t CO2eq. by 2030 to reach the overall -55% reduction objective in a cost-effective way. However, on top of this carbon value,
these scenarios also assume a renewable energy value of between €49 and €177 per MWh of renewable energy, implying that all forms
of renewable energy with a positive business case at this market premium would have to be unlocked by 2030. See SWD(2020) 176
final, part 2, table 38.
18
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However, not all the greenhouse gas impacts from biomethane can be accounted towards the
Belgian GHG reduction objectives. Furthermore, in addition to providing greenhouse gas
reductions, biomethane also contributes to the renewable energy objectives. To fully understand
the potential contribution of biomethane towards the different climate and renewable energy
objectives, one therefore must take a closer look at the overall policy context.
EU climate and energy objectives
The Belgian greenhouse gas emission objectives are embedded within the broader EU climate and
energy policy framework. The EU has committed to reduce economy-wide greenhouse gas
emissions with at least 40%* by 2030 (compared to 1990), and to achieve a renewable energy share
of at least 32%* by 2030.
The -40% GHG reduction objective is further split between three main pillars:
•

•

•

EU ETS: Power, heavy industry and intra-EU aviation are covered by the EU Emissions
Trading System (EU ETS), with a EU-wide cap ensuring at least 43% emission reductions
by 2030 (compared to 2005). As operators under the system can freely exchange emission
allowances, member states don’t have any national reduction objectives for these sectors.
Non-ETS/Effort Sharing Regulation: most other sectors (transport, buildings, agriculture,
waste and non-ETS industry, jointly referred to as ‘non-ETS’ sectors) will have to reduce
their emissions with at least 30%* by 2030 (compared to 2005). This EU objective is then
further split into national reduction objectives under the Effort Sharing Regulation, with a
35% reduction objective for Belgium. Member states will also have to adhere to annual
emission budgets which will be set between 2020 and 2030.
LULUCF: Finally, emissions and sinks under the Land Use, Land Use Change and Forestry
(LULUCF) sectors, will have to respect a no-debt rule* between now and 2030.

In contrast to the period 2013-2020, the EU renewable objective is not directly translated into
nationally binding targets. Instead, each member state has been asked to submit its own quantified
renewable energy commitment (as integral part of the National Energy and Climate Plans or
NECPs).
In case the sum of the national commitments would be insufficient to achieve the overall EU
objective (32%) the Commission can issue recommendations to specific member states to increase
their efforts with regard to renewable energy consumption, based on a pre-defined formula19. For
Belgium, this formula would have resulted in a recommended 25% renewable energy share by
2030.

19

See article 31 and Annex II of Regulation (EU) 2018/1999
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In its NECP, Belgium committed to a 17,5% share of renewable energy by 2030. The Commission
has assessed that the cumulative impact of the national commitments would result in a renewable
energy share of 33,1 to 33,7% by 2030 (surpassing the 32% objective)20, and therefore it has not
formulated any formal recommendations.
Figure 9: The EU and Belgian climate and energy objectives

BOX 1: increase of the 2030 GHG objective to ‘at least -55%’
In December 2020, the European Council has endorsed to increase the overall 2030 reduction
objective from at “least 40%” to “at least 55%” by 2030 (compared to 1990). The process is
currently ongoing to enshrine this political objective into legislation in the context of the EU
Climate Law.
In July 2021, the Commission adopted a package of proposals to bring the EU policy framework
in line with this 55% objective. Although the final details are still uncertain, it can be expected that
all Member States and sectors will have to make additional efforts to achieve the increased overall
≥ 55% reduction objective, and that the renewable energy ambition for 2030 will also be raised.

20

See COM(2020) 564 final

CONFIDENTIAL

Deep Dive Study for Biomethane in Belgium - WP4 – Externalities

Page 19

Final Report

The Belgian policy context
Within Belgium, the climate and energy objectives will be further distributed between the different
regional and federal entities through a so-called ‘burden sharing’ agreement. The 35% reduction
objective for the non-ETS sectors will be further distributed between the three regions, with the
federal level having a supporting role. The renewable energy commitment is shared between the
regions and the federal level.
Therefore, we will assess the potential contribution of biomethane to the GHG reduction and
renewable energy objectives at the regional level. In line with the engagements in the respective
regional Energy and Climate Plans, we have assumed that each region has an objective of 35%
reduction. Renewable energy commitments are based on the commitments included in the regional
energy and climate plans.
Implications of the policy context for the biomethane externalities
The EU climate policy framework means that only emission reductions which happen within the
non-ETS sectors can contribute to the regional reduction objectives. For example, if the biomethane
(or biogas) is used in a CHP, a significant share of the avoided emissions (lower fossil-based power
generation) will happen in the ETS sectors and will thus not contribute to the Belgian/regional
reduction objectives.
For the renewable energy objective, the approach is less complex: each MWh of additional
renewable energy consumed due to biogas/biomethane production can contribute to the regional
renewable energy commitments, regardless of in which sector it is consumed (ETS or non-ETS).
Finally, not all emissions or emission reductions that happen in the physical world are effectively
considered in the Belgian/regional GHG Inventories, which are the basis to assess compliance with
the GHG reduction objectives. For example, avoided upstream emissions from reduced natural gas
consumption mainly take place outside of Belgium and are therefore not reflected in the inventories.
Furthermore, some data collection practices fail to capture all the changes that happen in the
physical world. This will be described in more detail where relevant.
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IV.3 Methodology
To assess the potential contribution of biomethane to the regional climate and renewable energy
objectives, we have used the following methodology:
1. First, we have taken the gross biogas potential as identified by Valbiom and looked at how
much biomethane could be produced from this, taking into account leakages and any biogas
consumed to feed the biogas and -methane production process.
2. Then, for each MWh of biomethane produced, we have assessed the GHG impact in each
step in its lifecycle and deducted the expected GHG emissions that would have taken place
under the counterfactual reference scenario (in line with the methodology described in
section 3 of this report).
3. Thirdly, for each step in the biomethane lifecycle, we have assessed to what extent the GHG
emissions impact would be accounted in the Belgian/regional GHG inventories (see box 2
below), and to what extent they would be situated in the ETS or the non-ETS sectors.
4. We have done a similar exercise to assess the potential contribution of each MWh of
biomethane to the renewable energy objectives.
5. Based on 2, 3 and 4, we have determined the potential total impact on the regional climate
and energy objectives (by multiplying the total biomethane potential with the specific
GHG/renewable energy contributions per MWh of biomethane).
6. Finally, we have put a financial value on these potential contributions, based on estimated
values for CO2 and renewable energy, and compared the resulting benefits with the total
estimated amount of financial support required to produce this biomethane potential.
BOX 2: different categories of GHG emissions/savings with regard to their accountability
For step 3 in the methodology above, we have identified three ‘categories’ of GHG emissions with
regard to their accountability:
•

Accountable under the current approach: these are emissions or reductions related to
biogas/biomethane production and consumption that would be accounted under the current
methodology applied by the regional inventory experts.

•

Potentially accountable: these are emissions or reductions related to biogas/biomethane
production and consumption that would be not (yet) be accounted under the current
methodology applied by the regional GHG inventory experts, but which could be accounted
if these exports improve their data collection and processing methodology within the
framework of the international inventory rules (= the 2006 IPCC guidelines). In other words,
these are emissions or reductions for which the IPCC guidelines provide the possibility to
account them, but this possibility is currently not yet used in the different Belgian regions.

•

Not accountable: These are emissions or reductions which cannot or are unlikely to be
accounted in the Belgian GHG inventory, either because they take place outside of Belgium,
or because the required data collection is deemed to be unfeasible in the short- to medium
term.
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IV.4 Assumptions
Gross biogas potential
The gross biogas potentials are based on the most recent estimates from Valbiom and Biogas-E,
in line with the methodology described in their 2019 study21. This potential is reevaluated by Valbiom
and biogas-E on a recurrent basis and will be reevaluated by end 2021. Our calculations today are
based on the ‘realistic improved potential’, which includes the following:
•

•

The use of additional energy crops in the feedstock mix (Dedicated Double Crops and
grassland extra). It is important to note that these do not include feedstocks which would
require additional cropland to be used, which could lead to additional emissions from
(indirect) land use changes. Instead, it includes the production of maize as an intermediary
crop in the rotation and additional yields that could be achieved if existing grasslands would
be fertilized.
The share of the theoretical potential that is deemed to be mobilizable22.

To show maximum benefits that biomethane can bring we applied a ‘what if’ approach, assuming
that this full ‘realistic improved potential’ would be realized by 2030, except for potential from sludge
(which is limited). However, this is by no means a given: to fully realize these potential additional
measures will need to be developed to incentivize the biomethane production.
Furthermore, we have assumed that the full ‘realistic improved potential’ is realized by 2030 in a
linear manner, starting in 202123. Until as of 2027, the additional potential of energy crops is
gradually added to the feedstock input, which is reflected in the transition from ‘case 1’ to ‘case 2
installations’ below. We have taken average values for small-, medium- and large-size
biomethanisation installations.
State-of-the-art installations
Overall, we have assumed that biomethane is produced in the most efficient way, in state-of-the-art
installations. The required energy for the production, upgrading and injection process is produced
by a small onsite CHP’s which are fed with biogas from the digester. The ratio of biogas vs.
biomethane is optimized, meaning that just enough biogas is consumed to provide the required
heat, with the remaining biogas being upgraded to biomethane and injected to the grid. Methane
leakages are minimized through each step of the production process, including via closed digestate
storage with recuperation of biogas. Any off-gases are flared/combusted.

21

See Valbiom (2019), Potentiel de biomethane injectable en Belgique, study funded by Gas.be.
See chapter 3.3 of the Valbiom 2019 study for more info.
In practice, the trajectory starts after 2021, taking into account the required time to develop an adequate support mechanisem and
then the time to permit and build a biomethanisation installation.
22
23

CONFIDENTIAL

Deep Dive Study for Biomethane in Belgium - WP4 – Externalities

Page 22

Final Report

Biomethane use
In our default scenario, we have assumed that all biomethane is injected in the distribution grid, and
will replace natural gas. We have not considered scenarios where bio-methane would replace other,
more emission intensive fuels (such as for example bio-based CNG replacing gasoline or diesel in
the transport sector. Furthermore, our basic assumption is that all biomethane will be consumed in
non-ETS sectors, to showcase the maximum contribution of biomethane to the regional reduction
objectives. We have also included some scenarios where the biomethane is used in ETS sectors,
as a means of sensitivity analysis. It is also assumed that any excess electricity from the small onsite CHP (which is optimized for heat demand) is put on the grid.
Regional differences
There are a few points on which we have taken different assumptions for different the different
regions:
1. Digestate drying for Flanders, it is assumed that the digestate that leaves the digester needs
to be dried, so that it can be transported cost-effectively over longer distances (given the
nitrogen surplus in many parts of the Flemish region). This leads to a higher heat demand,
compared to Wallonia, where the digestate is not dried.
2. Conversion of existing biogas installations: for Flanders, in our default scenario, the existing
biogas installations (which consume all biogas in local CHP’s) are gradually converted into
biomethane production units. Although this is not a certainty, it is a possibility given that most
installations will become at end-of-life (biogas engine lifetime limited to max. 60.000...80.000
hours) over the next decade and will thus have to be replaced anyway. For Wallonia on the
contrary, we have assumed that all existing biogas installations will continue to feed their
biogas into local CHP’s without biomethane upgrading, as the current support scheme for
these installations could be extended to a new period of 15 years24.
Carbon values
Different carbon values were used depending on whether emissions/emission reductions are
situated in the ETS or the non-ETS sector:
•

•

24
25

For emissions and reductions in the ETS sector, we have assumed a conservative scenario
for the carbon value which increases linearly from €40/t CO2eq. in 2021 to €75/t CO2eq.
in 2030. The starting point is based on observed carbon prices under the EU ETS during
the first half of 2021, with the endpoint of €75/t CO2eq. being the average 2030 value in a
recent ETS carbon price forecast25;
The carbon value in the non-ETS sector can be determined in two ways: the marginal
abatement cost to achieve the required reductions domestically, or the cost of buying excess

See “Demande de prolongation” : https://energie.wallonie.be
See https://carbon-pulse.com/119323/
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•

emission allocations (AEA’s) from other member states26. However, there are no marginal
abatement cost curves available for Belgium, and so far, transfers of AEA’s have been
limited and prices have not been disclosed. Nevertheless, it is generally assumed to
emission reductions in the non-ETS are and will continue to be more expensive than in the
EU ETS. Therefore, for the non-ETS we have assumed a carbon value trajectory from €50/t
CO2eq. in 2021, which increases to €150/t CO2 eq. in 2030.
The EU policy framework doesn’t provide an immediate incentive to member states to
pursue ‘non-accountable’ GHG emission reductions. Nevertheless, there are several private
initiatives that have developed or are developing voluntary carbon markets to valorise these
reductions27. We have therefore quantified the externality value of these reductions as well,
assuming the same carbon values as under the non-ETS.

Renewable energy values
Without the use of biomethane, the Belgian regions would either have to purchase renewable
energy statistics elsewhere or have to invest more in other types of renewable energy sources to
achieve their renewable energy objective for 2030 and beyond. Some of these other renewable
energy sources will probably also require some sort of support to be market competitive. However,
a full comparison between the required support for biomethane compared to other types of
renewable energy is beyond the scope of this study.
Nevertheless, one of the clear advantages of biomethane is that it is a flexible, non-intermittent
source of renewable energy. Other common forms of renewable energy – such as solar or wind –
are non-flexible and intermittent, which results in higher energy system costs to balance the grid. A
study by the KULeuven has estimated these energy system costs to be between €9 and €25/MWh.
The ‘renewable’ externality value of biomethane which we have considered for our analysis is limited
to these ‘avoided’ energy system costs compared to other, intermittent sources of renewable
energy, and does not include avoided subsidy costs for such other sources of renewable
energy.
Energy prices
Under a conservative approach, the natural gas price is fixed at a relatively low value of €20/MWh.

If a member states does not meet its reduction objective, it is allowed to buy excess annual emission allocations (AEA’s) from mem ber
states that have overachieved their targets.
27
See e.g. https://www.soilcapital.com/capture-carbon, which generates carbon credits based on improved soil carbon accumulation
which can then be used to offset emissions elsewhere.
26
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IV.5 Main results - Flanders
Total biomethane potential
Starting from a gross biogas potential of 7,2 TWh, the net-biomethane potential for Flanders is
estimated to be almost 5 TWh by 2030. In terms of feedstocks used, most of the potential in 2030
(in terms of energy input) would come from manure (38%), followed by agricultural residues (22%),
energy crops (17%), industrial residues (14%) and municipal waste (10%).
Figure 10: Total gross feedstock and net biomethane potential for Flanders

Specific GHG impacts (per MWh of biomethane)
The GHG impact per MWh of biomethane depends on the feedstock mix used. Below, we assess
the GHG impact of the three cases described in section 3, with an indication of which
emissions/reductions are currently/potentially or not accountable (see box 2 above), and whether
they are situated in the ETS or non-ETS sectors. The values are somewhat different between those
shown in section 3 for the following reasons:
•

The values in section 3 are Belgian average values. The figure below is specifically for the
Flemish Region.

•

In section 3, emissions and reductions are expressed as kg CO2eq./MWh of biogas, whereas
the figures below show values as kg CO2eq./MWh of biomethane.
The scope of the different sub-categories in section 3 (based on REDII) is different from the
sub-categories below (based on the GHG inventory system).

•
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As shown in the figure below, the total GHG impact of case 1 in Flanders leads to a net reduction
of 411 kg CO2eq./MWh of biomethane.
Figure 11: Specific GHG emissions and reductions for case 1 - Flanders

However, not all this reduction is or can be accounted towards the non-ETS reduction objective:
•

•

•

28

The bulk of the emissions related to biomethane production will be registered in the GHG
inventories and will thus be accounted for the non-ETS reduction objective. These include
the emissions related to the cultivation and transport of feedstocks, methane leakages from
the digester from all feedstocks except manure, and methane leakages during the injection
and transport of bio-methane in the gas grid.
An important part of emission reductions is situated in the ‘manure management’ category.
This is because the anaerobic digestion of manure leads to far lower GHG emissions
compared to the default manure management system28. However, although the 2006 IPCC
guidelines provide the possibility to use a separate reporting category for manure that is
anaerobically digested, this category is currently not yet used in the Flemish GHG inventory.
This means that even if Flemish livestock farmers would switch towards anaerobic digestion,
this would not be reflected in the GHG inventory. The inventory experts at the Vlaamse
Milieu Maatschappij (VMM) have however confirmed that they will investigate the possibility
to use this category in the future (with a first study already commissioned in 2021).
There would also be small reductions due to the recollection of crop residues from the field,
and improved Soil Carbon Accumulation, but these are unlikely to be accounted in the

Liquid system or solid storage & dry lot.
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inventory in the short to medium term29, and we have therefore considered them to be nonaccountable.
•

The use of digestate as an alternative for direct manure spreading and mineral fertilizer use
leads to lower GHG emissions as well, these net-reductions would be accounted towards
the non-ETS target based on current GHG inventory practices.

•

The use of digestate could also replace some of the mineral fertilizer that is used under
the reference scenario, which means fewer mineral fertilizers would have to be produced.
The lower emissions due to lower fertilizer production would be reflected in the ETS
emissions.

•

Furthermore, if the excess electricity from the local biogas-based CHP replaces fossilbased electricity generation, the resulting avoided emissions would also be reflected in
the ETS emissions.
Finally, the biomethane could be used to replace natural gas. Upstream, this would result
in lower natural gas extraction and transport, mainly outside of Belgium which is why we
have categorized these reductions as ‘non-accountable’ towards the Belgian reduction
objective. But the main source of emission reductions would be due to lower natural gas
combustion in Belgium, contributing to almost 45% of the total GHG reductions (182 out of
411 kg CO2eq./MWh). This is because the IPCC 2006 Guidelines allow to ‘zero-rate’ biobased CO2 emissions (= apply an emission factor of 0). The problem however is that the
Flemish competent authorities currently haven’t yet put in place a mechanism to track where
any biomethane which is injected in the gas grid is consumed. Therefore, all gas that is
consumed from the grid – including biomethane – is considered to be natural gas, for which
GHG emissions are accounted in the inventory. Consequently, a major share of GHG
reductions delivered by bio-methane would not be accounted under the current approach.
In the future, this could be corrected by implementing a mass-balance system to track where
each unit of biomethane that is injected into the grid would be extracted.

•

29

For example, the amount of carbon accumulated in cropland soils is based on sample studies which take place every so many years.
The probability that increased Soil Carbon Accumulation due to Dedicated Double Crop cultivation would in the near term be reflected in
such sample studies is very low to negligible.
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Case 2 – with the inclusion of additional energy crops – leads to slightly higher overall GHG
reductions compared to case 1 (417 vs. 411 kg CO2eq./MWh). However, the potential contribution to
the non-ETS reduction target is lower due to the following:
•

The emissions from biomethane production would be slightly higher, due to increased
energy and fertilizers required for the cultivation of the energy crops.

•

The energy reductions due to manure management are slightly lower, as less manure is
used per MWh of biomethane produced.
The main increase in reductions lies in the increased Soil Carbon Accumulation due to the
use of energy crops. This relates to the biogenic carbon from those energy crops which are
partly maintained in the digestate. When this digestate is than used as a fertilizer on fields,
a part of the carbon will be accumulated in the soil. So, over the entire lifecycle, carbon
would be first taken out of the atmosphere by energy crops (via photosynthesis), and at the
end of the lifecycle this carbon would be (partially) stored in agricultural soils. However, as
explained above, we consider these reductions to be non-accountable in the short- to
medium term.

•

Figure 12: Specific GHG emissions and reductions for case 2 - Flanders

Finally, although the case 3 situation leads to lower overall reductions (351 kg CO2eq./MWh
biomethane), the bulk of these reductions can or could be accounted towards the Flemish non-ETS
reduction objective. Next to avoided natural gas combustion, the anaerobic digestion of organic
waste would also reduce emissions compared to composting (as reflected in the ‘waste
management’ category above).
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Figure 13: Specific GHG emissions and reductions for case 3 - Flanders

The following figure summarizes the specific contributions of all three cases towards the Flemish
non-ETS reduction objective. The left chart shows the potential contribution in case all biomethane
is consumed in non-ETS sectors, the right chart in case all biomethane is consumed in ETS sectors.
Figure 14: Specific GHG emissions and reductions in the non-ETS for all cases - Flanders
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A few things can be concluded based on the figure above:

1) With the current methodologies applied for the Flemish GHG inventory, the production
and consumption of biomethane would result in net emissions under the non-ETS
sectors, even if the actual physical impact is a net reduction. This is because those
stages of the biomethane lifecycle which generate emissions are correctly captured by
the reporting methodology, whereas the stages where emissions are reduced/avoided
are not reflected in the inventories. There are two main improvements that would need
to be made to correctly capture the total impact of biomethane production &
consumption:
a. The GHG inventory should better reflect the amount of manure that is
treated in anaerobic digesters, instead of assigning all manure to the current,
common management systems.
b. An appropriate system must be put in place to track the consumption of
biomethane that is injected into the gas grid, so that this biomethane is also
regarded as biomethane in the Energy Balance and the GHG inventory.
2) If the inventory methodology makes full use of the possibilities provided by the IPCC
2006 Guidelines, the production and consumption of biomethane could provide a
significant contribution to the non-ETS reduction target, ranging between 243 and
299 kg CO2eq. per MWh of biomethane.
3) Furthermore, even if all biomethane would be consumed in ETS sectors instead of nonETS sectors, there could still be a net-reduction in the non-ETS sector. This is because
the biomethane production process – if done based on BATs – has lower GHG
emissions compared to other default waste management systems (manure or
organic waste).
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Total GHG impacts
If the full realistic biomethane potential is unlocked, the resulting GHG reductions would amount to
2 Mt of CO2eq./year in 2030, of which 1,3 Mt could be accounted towards the non-ETS reduction
objective. Unlocking this contribution would however require an improvement of current GHG
inventory practices regarding manure management and biomethane injected into the grid (as
described above).
Figure 15: Total GHG emissions and reductions under the full biomethane potential - Flanders

Another possibility would be not to upgrade the biogas into biomethane, but to use it directly in local
CHP’s (which is currently the main practice). In case the full biogas potential would be used in this
way, and assuming that all the heat from the CHP could be locally valorized, the total GHG
reductions would be higher than under the ‘biomethane scenario’ (2,35 Mt CO2eq. compared to 2 Mt
CO2eq./year in 2030).
However, the bulk of these reductions would be accounted in the ETS sectors, as the generated
electricity would replace fossil-based power generation under the ETS. The contribution to the nonETS objective – for which the Flemish Region is accountable – would be considerably lower, at
maximum 940 kt CO2eq./year in 2030 (compared to 1,3 Mt CO2eq./year under the ‘biomethane
scenario’) if we assume that all the generated heat is used to replace fossil-based heat in the nonETS sectors. The least beneficial results would be attained if the heat generated in the CHP’s could
not be valorized at all (1,7 Mt CO2eq./year in total, of which only 272 kt could be accounted towards
the non-ETS objective).
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Figure 16: Total GHG impact in case of biogas in CHP’s instead of biomethanisation - Flanders

Under its current Energy and Climate Plan, the Flemish region has projected that with existing
measures (= WEM-scenario), emissions would be reduced with 8,6% by 2030 compared to 2005.
When considering the additional measures included in the Energy and Climate Plan (= WAMscenario), emissions would be reduced with 30,1% by 2030 compared to 200530, which still falls
short of the 35% reduction objective. To achieve their 2030 objectives, member states may also
use any excess emission budget that has not been used in previous year. However, also over the
entire period 2021-2030, the Flemish region is projected to have a reduction gap of 3,8 Mt CO2eq.
Unlocking the full potential of biomethane in Flanders can close this gap at least partially. In
2030, it could reduce the non-ETS emissions with an additional 1,3 Mt CO2eq. or 2% compared to
2005, closing +- 40% of the reduction gap. Furthermore, if the biomethane potential is unlocked
gradually over the following years, it could comfortably close the cumulative gap of 3,8 Mt CO2eq.
(by providing 6,2 Mt CO2eq. of additional reductions). The sooner (and the faster) the biomethane
potential is used, the larger the cumulative contribution to the 2021-2030 emission budget.

Based on the projections under the VEKP, taking into account the ‘real’ non-ETS emissions in 2005 (46,1 Mt CO 2eq.). See section
2.1.1.2.1 of the VEKP. In the meanwhile, the European Commission has published the formal 2005 baselines for the different member
states. However, there is no public info available on how the ‘Belgian’ 2005 baseline will be distributed between the different regions.
30
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Figure 17: Potential contribution of biomethane to the Flemish non-ETS reduction objective

Total renewable energy contribution
In case the full biomethane potential is realized, the gross final renewable energy consumption in
Flanders would see a net increase of increase with 4,7 TWh
•
•

•

By converting existing biogas-based CHP’s into biomethane installations, the renewable
electricity and heat output of these CHP’s are decreased with 1,9 TWh31.
On the other hand, smaller CHP’s will be used to generate the electricity and heat required
to feed the biomethanisation process. This results in 1,3 TWh of renewable electricity and
heat for self-consumption32, and 0,3 TWh of renewable electricity injected into the grid.
Finally, +- 5TWh of biomethane will be injected into the grid, which can be considered as
final energy use (provided that is not used for further energy production such as electricity
generation).

This 4,7 TWh translates into an additional relative share of 1,6% of the total gross final energy
consumption in 203033, increasing the total share to 12% (from the 10,4% projected in the Flemish
Energy and Climate Plan.

31
32
33

Based on the assumption that the 2TWh of biogas input is converted in 0,8 TWh electricity and 1,1 TWh heat in existing CHP’s;
This energy is part of the ‘gross final energy consumption’ as defined in the REDII.
Also taking into account the slightly higher gross final energy consumption due to biomethane production
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Figure 18: Potential contribution to biomethane to the Flemish renewable energy’s objective

Do these externalities justify the support required?
As already indicated above, the production cost of biomethane ranges between approximately
€90/MWh and €110/MWh, whereas the market value of its fossil alternative (natural gas) is
significantly cheaper at prices around €20/MWh. Other market incomes – such as the revenues of
Guarantees of Origins or other by-products – are expected to be low or they are already considered
in the calculated production cost.
This means that biomethane producers would need on average €80/MWh of support in one way or
the other to be cost-competitive. It is expected that if the sector develops, cost improvements
through learning effects and economies of scale can reduce the required support to € 60/MWh34.
To realize the full potential in Flanders, this would require a total support of between
approximately €300 and €400 million per year in 2030. These numbers reflect to total support
required for the injection of biomethane. In Flanders, support schemes already exist for the use of
biogas in CHP’s, but not for biomethane injected into the grid.
The financial value of the externalities would range between minimum €250 (non-ETS & ETS
GHG reductions + lower range of the renewables externality) and maximum €400 million per year
(non-ETS & ETS & ‘non-accountable’ GHG reductions + higher range of the renewables externality)
in 2030:

For example, the French multi-annual energy programme adopted in 2020 targets a support of €75/MWh in 2023 to €60/MWh in 2028,
reflecting the expected production cost decreases as the sector is developed.
34
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•

•

•

•

The GHG reductions in the non-ETS sector would be valued at €195 million/year in 2030 (at
€150/t CO2eq.), provided that all biomethane is consumed in the non-ETS sectors and the
GHG inventory practices are improved.
The GHG reductions in the ETS sector (due to lower fertilizer production and excess
renewable electricity on the grid) would be valued at €17,5 million/year in 2030 (at €75/t
CO2eq.).
The value of having a flexible, non-intermittent source of renewable energy is valued
between €40 and €110 million/year in 2030. It should be noted that this does not yet
include any avoided costs from support to other forms of renewable energy, only the
avoided energy system cost related to the integration of a similar volume of non-flexible,
intermittent renewable energy in the system.
The non-accountable GHG reductions would be valued at +- €75 million/year in 2030, if the
same carbon value as for the non-ETS sectors is applied.

Figure 19: Biomethane’s externality values vs. required support - Flanders

Although our analysis only covers the period 2021-2030, it can be expected that the value of these
externalities will continue to increase after 2030, as the value for GHG reductions and the avoided
energy system integration costs are expected to increase35. At the same time, the production cost
for biomethane – and thus the required support – could decrease further through further optimization
and learnings. Taking this into account, it can be expected that the financial values of the GHG and
renewables externalities will surpass the required support after 2030.

For example, the European Commission’s models assume an increase in the carbon value up to €250 to €350/t CO2eq. by 2050. The
French Quinet commission assessed that by 2050, the carbon value should even reach €775/t CO2eq. to achieve net-zero emissions.
35
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IV.6 Main results - Wallonia
Total biomethane potential
According to Valbiom, the realistic gross biogas potential in Wallonia is slightly higher than in
Flanders (7,9 TWh compared to 7,2 TWh in Flanders). We have assumed that the existing biogas
CHP’s – which consume +- 500 GWh of biogas per year – will not be transformed into
biomethanisation installations (see also the assumptions in IV.4 above). As this biogas is already
included in the gross potential, we have assumed that 7,4 TWh of gross biogas potential can be
used for biomethane production.
Furthermore, there is no need for digestate drying in Wallonia, as the digestate can be used locally
(due to lower N-depositions) and therefore does not have to be transported over longer distances.
Therefore, there is less heat demand for the production process, and more of the biogas potential
can be upgraded to biomethane. On the other hand, this results in a net biomethane potential of 5,7
TWh/year in 2030.
Another important difference with Flanders is the feedstock mix: whereas in Flanders animal
manure is the predominant feedstock, in Wallonia dedicated energy crops provide the highest
energy input in the total feedstock mix.
Finally- like in Flanders – municipal waste (which we have placed under ‘case 3’ installations) only
represents a small share of the total potential.
Figure 20 Total gross feedstock and net biomethane potential for Wallonia
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Specific GHG impacts (per MWh of biomethane)
This difference in feedstock mix between Flanders and Wallonia, also has an impact on the specific
GHG impacts per MWh of biomethane, and to which extent these can be accounted towards the
non-ETS reduction objective.
Figure 21: Specific GHG emissions and reductions for case 1 - Wallonia

The specific GHG savings for a ‘case 1’ installation in Wallonia is significantly lower than in Flanders
(293 kg CO2eq./MWh compared to 408 kg CO2eq./MWh). At first sight, this might give the impression
that the GHG benefits in Wallonia are lower than in Flanders, but the story is nuanced:
•

A first cause of this difference is that less manure is used as a feedstock. The anaerobic
digestion of manure indeed leads to significant GHG reductions compared to the
default/most common manure management systems.

•

A second explanation is the lower heat demand per MWh of biomethane in Wallonia (as we
assumed that in Wallonia, no heat is required for digestate drying). Therefore, less biogas
will have to be used in the CHP. This means that per MWh of biomethane, there is less
excess electricity that is put on the grid, which explains the lower GHG reductions for this
category compared to the Flemish values.

•

Finally, less biogas use in the CHP also means a higher biomethane yield. As the total
emission reductions are divided by the total biomethane yield, a higher yield will result in
lower specific GHG reductions.
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Whereas the first bullet point above indeed implies a lower GHG benefit compared to Flanders, the
second and the third bullet points are advantages compared to the Flemish situation.
Furthermore, we see the same issues regarding the inventory methodologies resurfacing as we did
in the Flemish sector: with current accounting practices, the reductions related to natural gas
replacement and a shift in manure management practices would not be captured in the GHG
inventories. This is because the Walloon GHG inventory – as is the case in Flanders – does not
make use of the ‘anaerobic digestion’ category for manure management and does not track where
the biomethane injected into the grid is consumed.
Adding dedicated double crops to the feedstock mix (case 2) increases the specific GHG reductions
compared to case 1 (from 293 to 338 kg CO2eq./MWh). The second biggest source of these emission
reductions is the increased carbon accumulation in the soils where Double Crops and grass are
grown.
Figure 22: Specific GHG emissions and reductions for case 2 - Wallonia

This category plays a much larger role in Wallonia compared to Flanders, due to the high share of
energy crops in the Walloon feedstock potential. However, this benefit is very unlikely to be
accounted in the GHG inventory by 2030.
Finally, the specific savings of biomethane production from municipal waste (case 3) in Wallonia
are very similar to those in Flanders.
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Figure 23: Specific GHG emissions and reductions for case 3 - Wallonia

The following figure summarizes the specific contributions of all three cases towards the Walloon
non-ETS reduction objective. The left chart shows the potential contribution in case all biomethane
is consumed in non-ETS sectors, the right chart in case all biomethane is consumed in ETS sectors.
Figure 24: Specific GHG emissions and reductions in the non-ETS for all cases - Wallonia

It highlights that in case the produced biomethane is used in ETS sectors, the potential contribution
towards the Walloon reduction objectives is quite limited or could even be negative (= net-emissions
under the non-ETS sectors).
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Total GHG impacts
If the full realistic biomethane potential in Wallonia is used, the total resulting GHG reductions would
amount to 1,9 Mt CO2eq.per year by 2030. This result is very similar to that of the Flemish Region
(the lower specific GHG reductions are compensated by the higher total potential). Of this, about
45% ((+- 850 kt of CO2eq.) could be accounted towards Wallonia’s non-ETS target. This share is
lower compared to Flanders, to the lower availability of manure and higher use of energy crops as
a feedstock. Although the use of energy crops (and in particular double crops) could contribute to
net-reductions due to increased Soil Carbon Accumulation, these are very unlikely to be accounted
in the GHG inventories.
Figure 25: Total GHG emissions and reductions under the full biomethane potential – Wallonia

If in Wallonia biogas would be used directly in local CHP’s instead of upgrading it to biomethane,
the overall net emission reductions would be larger (2,2 instead of 1,9 Mt CO2eq.) if all heat could be
valorized. However, the share of those reductions that could be accounted towards the non-ETS
objective would be significantly lower (438 kt CO2eq. compared to 854 kt CO2eq.).
Furthermore, in Wallonia it is even less likely compared to Flanders that all CHP heat could be
valorized locally, due to the distance between rural areas with large feedstock availability and (sub-)
urban areas with large heat demands. Without heat valorization, the total reductions of a biogas in
CHP scenario (1,1 Mt CO2eq.) would be considerably lower compared to biomethanisation, and in
the non-ETS sectors there would even be a net-emission of 349 kt CO2eq. by 2030.
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Figure 26: Total GHG impact in case of biogas in CHP’s - Wallonia

This provides a strong argument for biomethanisation in Wallonia compared to direct use of biogas
in CHPs, especially in those cases where the CHP heat cannot be (fully) valorized locally.
With the existing measures currently in place (= WEM-scenario), the Walloon region is expected to
reduce its non-ETS emissions with -25% by 2030 compared to 2005. The additional measures as
foreseen by the Walloon Energy and Climate Plan (PWEC) would reduce emissions further up to 37% by 2030 compared 2005, slightly above the national objective of -35%. However, with the
increase of the overall EU reduction objective from at least -40% to at least -55%, it can be expected
that the Walloon non-ETS sectors will also have to deliver additional reductions beyond the -37%
currently included in the PWEC.
The Walloon region is currently already supporting the production and injection of biomethane into
the gas grid and is planning to continue this support into the future. However, under the current
PWEC, it is planning to exploit less than one quarter (<25%) of the total realistic potential. If it were
to make use of the full realistic potential, it could reduce non-ETS emissions with an additional 680
kt of CO2eq 36. Over the entire period 2021-2030, exploiting the full potential would generate
3,1 MtCO2eq. additional reductions as illustrated in the figure below.

36

80% of the total of 854 kt CO2eq., taking into account that 20% of the potential is already included in the WAM-scenario

CONFIDENTIAL

Deep Dive Study for Biomethane in Belgium - WP4 – Externalities

Page 41

Final Report

Figure 27: Potential contribution of biomethane to the Walloon non-ETS reduction objective

Total renewable energy contribution
In case the full biomethane potential is realized by 2030, the gross final renewable energy
consumption in Wallonia would increase with 5,4 TWh compared to the projections in the PWEC:
•

1 TWh of renewable electricity and heat would be used for the biomethanisation process, by
using a small share (+- 17%) of the produced biogas in a local CHP.

•

These CHPs would also produce a small amount of excess electricity (38 GWh), which can
be put on the grid. The amount of excess electricity would be lower compared to Flanders
because there is no need for digestate drying in Wallonia: as a result, the heat demand is
lower, meaning that less biogas must be self-consumed, leading to a lower volume of excess
electricity.

•

Finally, 5,7 TWh of biomethane could be produced and injected into the grid, which can be
considered as final energy use (provided that is not used for further energy production such
as e.g. electricity generation).

•

This leads to a total of +- 6,7 TWh. However, as part of this potential (‘less than 25%’) is
already included in the WAM-scenario of the PWEC, we’ve considered that only 5,4 TWh
(80% of the total) would be additional to the PWEC.

These 5,4 TWh of additional final renewable energy could increase the share of renewables in
Wallonia from 23,5% (as foreseen in the WAM-scenario) to almost 28%37, comfortably above the
25% benchmark.

37

Although the absolute volume is comparable to Flanders, the relative contribution of biomethane to the renewable objective in Wallonia
is considerably higher due to a lower overall energy consumption.
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Figure 28: potential contribution of biomethane to the Walloon renewable energy’s objective

Do these externalities justify the support required?
To compare the value of these externalities with the support required, we have used the same cost
assumptions (€/MWh or €/t CO2eq.) as for Flanders (see above). Based on these cost assumptions,
the annual required support to unlock the full potential would increase to between approximately
€350 and €450 million per year in 2030. In comparison, the values of the externalities could amount
to approximately €400 million per year. A large share of these externalities relate to non-accountable
emission reductions, and in particular the increase Soil Carbon Accumulation due to the cultivation
of double crops. Without these, the total externality value would be lower at € 280 million per year.
However, as is the case for Flanders, these externalities do not yet take into account the support
that would otherwise be needed for other forms of renewable energies, nor other multiple benefits
on other dimensions that could be expected but which are out of the scope of this study, such as
(rural) job creation, improved air and water quality, etc. ...
Figure 29: Biomethane’s externality values vs. required support - Wallonia

CONFIDENTIAL

Deep Dive Study for Biomethane in Belgium - WP4 – Externalities

Page 43

Final Report

IV.7 Main results – Brussels Capital Region
Total biomethane potential
In the Brussels Capital Region, the potential for biomethane production is limited due to the absence
of an agricultural sector. The main available feedstock type is municipal waste. Valbiom has
estimated the total realistic gross potential at 32 GWh. Considering some unavoidable losses
(leakages) and the biogas required for self-consumption, the resulting net biomethane potential
would be 24 GWh by 2030. This is in the same order of magnitude as the 19 GWh ambition in the
Brussels Energy & Climate Plan (BECP).
Figure 30: Total gross feedstock and net biomethane potential for Wallonia

GHG and renewable energy impacts
The specific GHG impacts (per MWh of biomethane) are comparable with the results for case 3 in
Flanders and Wallonia. Even during the production phase, net GHG reductions can be achieved,
as biomethane production from municipal organic waste (if done in state-of-the-art installations) has
lower emissions than the alternative waste management process, which is composting.
Further emission reductions can be achieved by valorising the by-products, primarily by using the
digestate as a replacement for mineral fertilizers and by putting any excess electricity from the onsite
CHP on the grid. However, the bulk of the reductions could be achieved by using the biomethane
to replace natural gas. This leads to a total net GHG reduction of 331 kg CO2eq./MWh of biomethane,
of which 236 could contribute to the non-ETS reduction objective.
However – as is the case for Flanders and Wallonia – this would require an improvement to the
reporting methodology, to ensure that biomethane injected into the gas grid is correctly accounted
in the GHG inventory.
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Figure 31: Specific GHG emissions and reductions for case 3 - Brussels

Due to the limited overall feedstock availability, the total potential reduction is limited at almost 8 kt
of CO2eq. by 2030. Most of these reductions (5,6 kt) could be accounted towards the non-ETS
reduction objective. This represents 0,1% of the 35% emission reductions that would need to be
achieved by 2030 and is already largely included in the WAM-scenario of the BECP.
Figure 32: Total GHG emissions and reductions under the full biomethane potential - Brussels

The potential contribution to the renewable energy share is also very limited at 0,1% of the gross
final energy consumption projected for 2030.
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Do these externalities justify the support required?
Due to the low overall potential, both the required support as well as the externality values are
limited. Total support would be limited to €1,5 to €2 million/year by 2030. The lower bound of this
range would be fully compensated by the externality values with regard to GHG reductions and
flexible renewable energy production.
Figure 33: Biomethane’s externality values vs. required support - Brussels
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5. Conclusions and recommendations
Based on the biomass feedstock potential identified by the previous study (Valbiom, 2019), Climact
assessed the greenhouse gas (GHG) emissions, savings, and avoided emissions for three
representative case studies for Belgium and the three Regions.
When calculating GHG emissions impacts from biogas/biomethane, several technical variables
have a considerable impact on these GHG emissions, and some practices should be systematically
adopted in the future to further improve the overall GHG balance of these bioenergy pathways.
Independently of the chosen parameters and for each case study, GHG emissions linked to the
biogas production process are always fully compensated by GHG emission savings and avoided
GHG emissions, resulting in net reductions of GHG emissions. Nevertheless, GHG linked to the
biogas production process could also be fully compensated by GHG emission savings only if best
available technologies and practices are used.
The externalities of biomethane production are diverse and can be found in different dimensions,
from economical (e.g. economic activity and rural jobs) over energy-related (e.g. a flexible, domestic
and renewable energy source) to environmental (GHG reductions, reduced water and air pollution
and increased biodiversity). Although each of these externalities are valuable and their financial
value might be considerable, this study focuses on two types of externalities: the impact on
greenhouse gas emissions (and more precisely – the potential contribution to Belgium’s climate
objectives) and the impact on the energy system (and in particular the potential contribution to
Belgium’s renewable energy objectives).
Valbiom and Biogas-E have estimated the gross realistic potential of biomethane in Belgium at 15,6
TWh. If this potential would be fully exploited, this could also make a significant contribution to
the regional climate objectives. For Flanders, by 2030 up to 5 TWh of biomethane could be
produced and injected into the grid. It could reduce emissions in the non-ETS sectors with 1,3 Mt
CO2eq. per year, or an additional -2% reduction compared to 2005 emissions. In Wallonia, the
potential is slightly higher at 5,7 TWh of biomethane, but due to the different feedstock mix the
potential reduction in non-ETS sectors is lower at 854 kt CO2eq (representing 2,9% of 2005
emissions). For the Brussels Capital Region, the biomethane potential and its possible contribution
to the climate objective is limited (24GWh).
However, beyond incentivizing biomethane production, a few further actions need to be taken to
capture these contributions:
1) The GHG inventory methods for reporting GHG emissions from manure management need
to be improved. Today, neither the Flemish nor the Walloon region make use of the
possibility to consider reduced emissions through anaerobic digestion in their inventories,
even if this is fully possible under the international rulebook (the IPCC 2006 Guidelines). As
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long as this possibility is not used, emission reductions in the physical world due to biogas
production from manure management will not be reflected in the GHG inventories.
2) Similarly, the inventory methods for biomethane injected into the gas grid would need to be
improved. Today, the regional GHG inventories do not yet consider any biomethane injected
into the grid. This means that if biomethane is consumed, it is still considered as ‘natural
gas’ in the inventory system, and consequently it will not reduce the reported emissions. To
fix this, the regions would need to put in place a mass-balance system to track where and
when the injected biomethane is consumed and use this to improve their GHG inventories.
3) Finally, if the regions want to maximize the contribution to emission reductions in the nonETS sectors, the support scheme combined with creating positive externalities would need
to be developed in such a way that it incentivizes biomethane consumption in those sectors
rather than in the ETS sectors.
In addition to the climate objectives, biomethane production (and consumption) could also make a
meaningful contribution to the renewable energy objectives, increasing the share of renewables
by 2030 with 1,6% in Flanders and with 4,4% in Wallonia.
Unlocking the full potential of biomethane will require support in one form or another. However, the
required support seems justified when compared with the financial values of the externalities that
are provided by biomethane regarding emission reductions and providing a flexible, non-intermittent
source of renewable energy. In Flanders, total support required could increase to between €300
and €400 million per year by 2030. The financial value of the positive externalities assess in this
study would be in the same order of magnitude, between €250 and €400 million per year. The
results for Wallonia are similar (between €350 and €450 million support needed, compared to an
externality value of between €250 and €400 million). In addition, considering the EU commitment to
achieve net-zero emissions by 2050, it is expected that the value of these externalities will only
increase after 2030, whereas the required support could decrease due to further learning effects
and economies of scale.
Finally, our study already shows the clear benefits of biogas/biomethane independently of
its final use. However, the question where biogas/biomethane should best be used for is another
very relevant question and could even show that for some appliances the benefits are even stronger
in relation to the counterfactual scenarios and the alternatives to green these appliances. Such
answer can only be provided by further deep dive studies, but they would clearly indicate where the
regions and the federal state could gain additional benefits and consequently could develop the
adequate user support to clearly direct the biomethane to these users.
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7. Appendix
1. List of feedstocks
Feedstocks considered ENG

Agriculture
residues

Manure

Résidus de maïs grain

Korrelmaisresten

Pailles de céréales hors maïs

Stro (niet mais)

Straw residues
Crops residues
Potato tops
Beet leaves
Residues of agricultural
products
Grassland

Menue-pailles
Résidus de maraichage
Fanes de pommes de terre
Feuilles de betteraves

Graanresten
Oogstresten tuinbouw
Aardappelloof
Bietenloof
Reststromen uit de landbouw’

Dedicated
crops
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Résidus de produits agricoles

Paper mill sludge

Herbe de prairie
Coproduits IAA (industries
agro-alimentaires)
Boues de papeterie

Industrial sludge

Boues manufacturières

Cattle effluents
Pig effluents
Poultry effluents

Green waste

Effluents bovins
Effluents porcins
Effluents de volailles
FFOM (Fraction
Fermentescible des Ordures
Ménagères)
Déchets verts

Municipal sewage sludge

Boues de STEP communales

Municipal waste
Municipal
waste

NL

Grain maize residues
Cereal residues other than
maize

Agri-food industry products
Industrial
residues

FR

Dedicated double crops
Grassland extra
Maize silage

CIVE (culture intermédiaire à
vocation énergétique)
Herbe de prairie “extra”
Ensilage de maïs

Gras/ grasland
Voedselreststromen
Slib papierindustrie
Waterzuiveringsslib van de
voedingsindustrie
Rundermest
Varkensmest
Kippenmest
Organische fractie
huishoudelijk afval
Groenafval
Waterzuiveringsslib van
rioolwater
Tussengewassen voor
energieproductie
Gras/ grasland extra
Energiemais
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