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1 Sector study urban energy 

1.1 Introduction 

 
Sweco carried out an analysis for the Embassy of the Kingdom of the Netherlands to 
identify opportunities in the Belgian energy sector.  
 

We investigated the possibilities in Belgium for a sustainable, reliable and affordable 
energy system in the urban environment, as a part of the wider Belgian energy 
system. Important to note is the fact that The energy sector in Belgium is still heavily 

dependent on nuclear energy and fossil fuels. Fossil fuels are all imported, including 
for example natural gas from the Netherlands.  
 

According to the energy pact, concluded in 2018 between the federal and the regional 
governments, Belgium has to become less dependent on carbon-based energy 
production. Moreover, the phase-out of all nuclear plants is foreseen in 2025. The 
share of renewable energy production in the energy mix is currently around 10% and 

needs to rise to 13% by 2020.   
 
Given this context, it is clear that deployment of innovative and sustainable energy 

production and a smart and flexible infrastructure for energy transport is a must. This 
study gives an overview of the business potential for Dutch companies in the Belgian 
energy market. First of all, we present an overview of the current state of the Belgian 

energy market (Overview), followed by an outlook highlighting some general trends 
and driving forces in the market (Outlook). This finally results in an overview of 
different opportunities and threats concerning the market potential (Market 
Potential). 

1.2 Objectives 
 

This study provides the reader with a clear insight into the characteristics of the 

Urban Energy sector in Belgium and points out business opportunities to Dutch 

companies. The report will zoom in on the following sub-themes: 

• Solar energy 

• Heat and cold storage 

• Heat networks and geothermal energy 

• Energy infrastructure 

The market study also addresses the following questions (non-exhaustive): 

• What is the current situation regarding PV installations, heat and cold 

installations, heat networks and other energy supplies and 

infrastructure?  

• What are the objectives for the future? 

• What are the opportunities for Dutch entrepreneurs who supply 

products and services on the Belgian market? 

• In which area should the Belgian energy infrastructure evolve and be 

adapted?  

• In which areas do we expect the largest investments in the coming 

years? 

• Who are the most important investors?  

• How does Belgian demand match supply in the Netherlands? 

• What else must a Dutch party take into account in order to be 

successful in Belgium? 
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1.3 Introduction – Chapters 

 

 

Figure 1.1 
 

 

We have identified seven promising sectors for Dutch companies in Belgium.  

 

As we look into the possibilities for a sustainable, reliable and affordable energy 

system in the urban environment, we focus on three sectors. These opportunities 

are described in the chapter ‘Urban Energy Potential’. The remaining sectors will be 

covered in the chapter ‘General Energy Potential’, as part of the wider Belgian 

energy system.  
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2 An overview of the Belgian energy market 

Before looking to the future we need to take a look at the current state of play. 

 

What is the current energy consumption in Belgium? What kind of energy sources 

are used? Which sectors are consuming these energy sources and finally how much 

greenhouse gases are emitted?  

The upcoming energy transition will drastically change the Belgian energy market. 

We start with an overview of the current situation. This allows us to identify the key 

sectors in the upcoming transition. 

2.1 Total primary energy consumption in Belgium 

 

 

Figure 2.1 

 

 

The total primary energy consumption in Belgium in 2016 is 657 TWh (56,5 Mtoe). 

Figure 2.1 shows the different sources of energy that make up this total primary 

energy consumption. This allows us to compare Belgium to other countries. The 

final energy consumption does not take into account losses in the transmission and 

distribution grid or the energy lost by producing electricity. These losses make up 

25% of the Belgian primary energy consumption. 

 

The consumption profile is strongly dependent on the weather profile. Remark that 

in 2016 all nuclear power plants were operational and that the winter was relatively 

mild.  
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2.2 Total primary energy consumption in neighbouring countries 

 

 

Figure 2.2 

 

Figure 2.2 shows that the total primary energy consumption per capita is relatively 

high for Belgium and the Netherlands. This is mainly due to the high population 

density and the high concentration of industrial clusters in both countries. 

 

Relative to other countries, Belgium’s oil use is quite high (52%) due to the relative 

size of the transport sector and industry. The coal use in Belgium (5%) is very low 

compared to a country like Germany where 23% of the energy comes from coal. 

Germany is the country with the highest amount of renewable energy of all the 

neighbouring countries (12%). France still relies heavily on nuclear energy for its 

energy supply (38%). The UK and the Netherlands have a relatively high natural 

gas use (36% and 35%), caused by the fact that they produce their own natural 

gas. The Netherlands is relying most on fossil fuels, they provide 95% of the Dutch 

energy supply. 
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2.3 Final energy consumption by fuel in Belgium 

 

Figure 2.3 

 

The final energy consumption in Belgium in 2016 is 489 TWh (42,1 Mtoe). As 

mentioned, the final energy consumption is the primary energy consumption minus 

the losses in transmission and distribution and the energy used for producing 

electricity. 

 

The share in final energy consumption of oil products is very dominant and can be 

split in two main consumers: energy-related (65,4%) and non-energy-related 

(34,6%). Within the energy-related consumption of oil products the transport 

sector has a share of 61.0%. 

 

Natural gas accounts for 24% of final energy consumption in 2016. 91,3% of this 

natural gas consumption is used as an energy source, of which 36,5% in the 

residential sector. 
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2.4 Total primary energy production in Belgium 

 

Figure 2.4 

 

The total primary energy production in 2016 is 178,5 TWh (15,3 Mtoe) which is 

only 27% of the total primary energy consumption. Most of that (73,9%) is 

produced by nuclear power plants. Belgium’s dependence on import of fossil fuels 

(and uranium) in order to meet the energy consumption profile is very high. In 

2016, the ratio of net import to primary energy consumption was 86%. 

Diversification of the countries of import and keeping strategic stocks are the main 

means of ensuring security of supply. 

 

2.5 Gross electricity production in Belgium 

 

Figure 2.5 

 

The total electricity production in 2016 was 85,5 TWh (7,35 Mtoe). According to 

Figure 2.5, 51% of this electricity was produced by nuclear power plants. The 

installed capacity of the nuclear power plants (5,9 GW) was 27,4% of total installed 

capacity in Belgium at the end of 2016. Classic thermal power stations are 

responsible for 29,2% of the electricity  production. 
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16,6% of Belgium’s electricity production is produced by renewable energy sources: 

• 6,2% renewable fuels 

• 6,4% wind energy 

• 3,6% solar energy 

• 0,4% hydropower (excl. pumped storage) 

Note that the total electricity production only covers 17% of the final energy 

consumption.  

 

2.6 Overview of greenhouse gas emissions 

 

Figure 2.6 

 

Figure 2.6 shows the relative size of greenhouse gas (GHG) emissions for the 

different sectors in Belgium. The transport sector is the biggest GHG emitter 

followed by the two industrial sectors. Between 2005 and 2020 the GHG emissions 

need to be reduced by 21% in the ETS sector and 10% in the non-ETS sector. In 

2016 the Belgian GHG emissions were down 28% in the ETS sector and 7,5% in the 

non-ETS sector compared to 2005 levels. While a lot of progress has been made in 

the industrial and power, in transport and agriculture it seems much more 

complicated to reduce GHG emissions. 
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3 Belgian energy market outlook 

The market overview provides us with various useful insights: 

• The use of fossil fuels in Belgium is still too high. 

• Belgium is relying on nuclear energy to a large extent. 

• Some sectors (industry or the power sector) already made important 

steps towards reducing GHG emissions. The transport and residential 

sector on the other hand have to increase their efforts. 

• Almost a quarter of the primary energy carriers is used for non-

energetic purposes, such as production off plastics, fertilizer, etc. 

 

3.1 Targets set by EU 

The EU has set out policy objectives to accelerate energy transition. The new 

regulations towards 2030 are being incorporated into the National Energy and 

Climate plans. 

 

 

 

Figure 3.1 
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3.2 Belgian market – Energy trends towards 2050 

 

 

Figure 3.2 

 

The following factors will be crucial to reach the targets set by EU policy: 

• Focus on increasing energy efficiency in all sectors in order to reduce 

consumption; 

• Electrification of the sectors relying on fossil fuels (such as heating and 

cooling and transport); 

• Decarbonisation of the electricity system by increasing the share of 

renewable energy generation. 

For a successful transition, behavioural changes of end-consumers will be crucial: 

• Awareness creation around energy usage (access to data, audits, 

information on energy consumption of devices and buildings, etc.); 

• New technologies and improved efficiency of current technologies using 

energy for lighting, transport, heating (e.g. LED lighting, more efficient 

cars, automation, smart appliances, efficient boilers) and industrial 

processes; 

• Energy efficiency in buildings (insulation, double-glazed windows, etc.) 
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3.3 Driving forces – Residential 

 

 

Figure 3.3 

 

One of the biggest greenhouse gas emitters in Belgium, the residential sector, still 

has an immense potential to lower its energy use. It can become one of the driving 

forces in the energy transition: 

• The GHG emissions in the residential sector are much larger than the 

GHG emissions from the non-residential sector. GHG emissions from 

buildings increased significantly by 18% over the period 1990-2010 

(compared to -8% for Belgium as a whole). 

• Given the large share of old buildings in the Belgian stock, the rate of 

renovation will strongly impact the GHG emissions in 2050. The current 

renovation rate stands at 0,7% per year, while a renovation rate of 

2,5% per year is necessary to achieve our targets in 2050. 

• Besides the renovation rate and level, the type of heating and cooling 

installations used has a strong impact on final energy demand.  

• Replacement of fossil fuel heating systems by environmentally friendly 

heating systems (mainly heat pumps) significantly lowers the GHG 

emissions from these heating systems. 
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3.4 Driving forces – Industry 

 

 

Figure 3.4 
 

Industrial production plays a vital role in the Belgian economy, creating about 23% 

of GDP (including construction) in 2010. Industry GHG emissions strongly 

decreased over the period 1990 – 2010 (-23%), partly due to an overall decline in 

activity levels (mainly in the steel sector). In addition, a combination of efficiency 

gains and fuel switching further lowered GHG emissions. 

Continued energy efficiency, process improvements and fuel switching can 

contribute to some extent to a further reduction of GHG emissions. However, in 

order to reach reductions in the order of magnitude of 80% or more, new low-

carbon processes (e.g. electrification) and the application of Carbon Capture and 

Storage (CCS) will be necessary in most scenarios. 
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3.5 Driving forces – Transport 

 

 

 

Figure 3.5 
 

Between 1990 and 2010, transport emissions rose by 18%, mainly due to a 30% 

increase in distances travelled. The main reasons for this increase are population 

growth, the evolution of passenger transport demand, the evolution of the amount 

of transported goods and the technical choices for each transport mode. In 

Belgium, the high density of the transport network is considered as an asset to 

develop logistic activities. 

A transition to low carbon transport implies an almost complete shift to alternative 

means of transport, such as electric vehicles or public transport and alternative 

fuels, such as hydrogen.   

It is key to mitigate demand structurally by lowering the need for transport and 

increasing the vehicle occupancy, combined with a shift from cars to other transport 

modes. Essential in Belgium will be the future company car policy. This policy is 
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currently very beneficial for company cars, so many employees get a company car. 

This will need to change. 

 

3.6 Driving forces – Power sector 

 

 

Figure 3.6 
 

The power sector needs to reduce carbon emissions by more than 93% when 

compared to 1990 levels. Big investments in the power sector will be necessary to 

achieve this target.  

Not only will the power sector need to further decarbonize, it also needs to grow 

and supply more green electricity to other sectors. Many sectors like transport, 

industry and residential are looking at the power sector to provide them with 

carbon-free electricity. This provides an extra challenge for the power sector. 

Note that other low-carbon generation is also possible and might constitute part of 

the European electricity mix depending on national policies and technological 

developments (e.g. nuclear, carbon capture and storage…). 
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4 Urban energy market potential 

Based on the analysis in the sections above, there are 7 sectors where there is 

potential for Dutch companies in Belgium. For each of those 7 sectors some 

promising technologies or developments in the Belgian market will be mentioned in 

this section.  

 

The reasoning behind the selection of business areas is based on either a proven 

track record in the Netherlands that can be exported to Belgium or on a growing 

energy market in Belgium. 

 

 

Figure 4.1 

 

When it comes to urban energy both the residential, transport and distribution 

sector show opportunities.  

 

For the residential sector opportunities exist in in seasonal thermal storage 

systems, geothermal energy and renovation projects, for transport in EV-charging 

and alternative fuels. Finally we see potential for district heating systems. 

 

4.1 Seasonal thermal storage systems (STES) 

Seasonal thermal storage systems store heat in underground aquifers during 

summer. In winter this heat is extracted from the ground again and used as a heat 

source for a heat pump. Heat pumps that use this technology are much more 

efficient than a more common air-water heat pump. 

 

There are approximately 2.000 seasonal thermal storage systems (STES) in the 

Netherlands. These 2000 STES supply heating and cooling to around 50.000 

equivalent households in the Netherlands. Most of them are utilities such as 

hospitals or schools, but they can also supply housing districts. 
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There is a lot of technological expertise available: 

• Expertise from drilling companies on open water source systems 

• Technical consultations on: 

o Mapping of geohydrological systems 

o Preparation of permits for STES 

Figure 4.1 shows the locations in Flanders with potential for STES. At the moment 

there are around 50 STES projects in operation in Belgium. Due to stricter 

regulations regarding energy efficiency of buildings, demand for STES-technology in 

Belgium is growing.  

This offers opportunities for Dutch companies, which are experienced in drilling 

towards underground water layers and are experts when it comes to the effects of 

geohydrological operations (e.g. Groningen). 

 

4.2 Geothermal energy 

The difference between STES and deep geothermal systems is the depth at which 

water is extracted and reinjected in the underground. Geothermal energy sources 

are mainly used to supply district heating networks or greenhouses with heat. For 

STES the depth of water extraction is limited, while for geothermal systems hot 

water is extracted at a few kilometers of depth. In most cases the temperature of 

this hot water is high enough (80°C - 100°C) for heating. 

 

 

Figure 4.2 

 

In the Netherlands around 30 projects that use geothermal energy for heating are 

in execution or in preparation. Figure 4.2 shows an overview of the current 

geothermal projects in the Netherlands. 

 

Especially the northeastern part of Belgium (Limburg, parts of Antwerp) and the 

area around the rivers Samber and Maas offer potential for deep geothermal 
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energy. Flemish research institute VITO is currently running a research project on 

the possibilities for using geothermal energy to produce electricity.  

 

In Wallonia there are a few geothermal wells in use in the Hainaut region. The 

biggest well is in the town of Saint-Ghislain, this well is 3 km deep, and has the 

capacity to pump up water of 73 °C. These wells supply heat to a district heating 

network. 

 

There is a different approach to geothermal energy in Belgium and the Netherlands. 

Belgium focuses on researching the options for the combination of electrcity and 

heat production, whereas the Netherlands focuses on geothermal projects for 

district heating of greenhouses.  

 

The opportunities in the Belgian geothermal sector are similar to the STES sector. 

Apart from the VITO research project there have not been many deep geothermal 

projects. This is mostly due to lack of expertise in handling these underground hot 

water streams. These streams are often very saline and slightly radioactive,. Expert 

knowledge is necessary to be able to deal with them.  

 

 

4.3 Net Zero Energy home makeovers 

Houses in Belgium are currently being renovated at a rate of 0,7% per year. To 

achieve the goal of renovating all houses by 2050 this rate needs to triple to 2,1% 

per year. This low renovation rate causes a difference between Belgium and the 

rest of Europe. According to a study from the Belgian government this could be 

costing Belgian society up to 5 billion euros per year, due to extra energy costs. 

The Belgian market for renovation remains difficult due to the high percentage of 

home ownership and the low number of housing cooperations. Even though the 

market remains difficult it is clear that action will be necessary to renovate Belgian 

houses. Households will be legally obligated to energetically renovate their houses 

to a certain minimum level. The experience built up by Dutch companies by 

renovating Dutch houses could boost the Belgian market.  
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4.4 Electric Vehicle (EV) charging infrastructure 

 

 

Figure 4.3 

 

In Belgium there were only 1765 publicly accessible EV chargers in 2017. The 

Netherlands is a front-runner in the number of EV charging points in the EU. This 

difference is mainly caused by government incentives. In Belgium a system of tax 

deductions is in place. For companies under the corporate tax system, there is an 

additional tax deduction of 13.5% on the investment of charging infrastructure. In 

the Netherlands, the Green Deal has allowed EUR 5,7 million for the deployment of 

publicly accessible charging points (provided that the municipality and the market 

party contribute equally). 

 

In order to increase the number of EV charging stations in Flanders, the Flemish 

government has set a goal of increasing the number of charging points by 2500 in 

2020. This would allow the region to catch up to its neighbouring countries in terms 

of EV charging capacity. Every citizen who owns an electric car and does not have a 

publicly accessible EV charging station within 500 meters of his house, can ask for 

the installation on the expense of the Flemish government. This infrastructure is to 

be put in place by the distribution system operator (Fluvius). 
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These measures offer opportunities to Dutch companies active in installation, 

operation or maintenance of charging stations. Compared to the market in the 

Netherlands that seems to be saturated with little growth still expected, the market 

in Belgium is still growing. 

 

4.5 Alternative transport fuels 

Not all modes of transport can easily be switched to battery electric vehicles. Other 

fuels (transition and renewable fuels) will also play a role in decarbonizing heavy 

road or maritime transport.  

 

Transition fuels, such as LNG, CNG or LPG, can play an important role in in this 

transition as technology is at a desired readiness level. Renewable fuels such as 

hydrogen and derivatives (e.g. methanol, ethanol, etc.) are not yet economically 

viable when compared to diesel-fueled internal combustion engine. It is therefore 

likely that on a short term, a transition to cleaner fossil fuels will be the case. 

 

Both the port of Rotterdam and the port of Zeebrugge are major LNG terminals and 

are focusing on LNG as a cleaner maritime fuel. By the end of 2019 the port of 

Antwerp will have a fixed LNG bunkering jetty for inland vessels. Collaboration 

between the different ports in the Benelux could boost the development of these 

cleaner maritime fuels. 

 

The final step in the transition are fully renewable fuels. These fuels will mainly be 

made based on hydrogen in its pure form (which is produced by electrolysis with 

renewable electricity as a source) or in combination with carbon molecules (e.g. 

coming from CCS). 

 

Opportunities will lay in the technology and infrastructure development in this 

transition. The cooperation between the Netherlands and Belgium could accelerate 

this. 
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4.6 District heating 

 

 

Figure 4.4 

 

According to a study of CE Delft there are about 227.000 households in the 

Netherlands connected to large-scale (>5000 households) district heating systems 

and about 336.000 households connected to small-scale district heating systems in 

the Netherlands. 

 

Flanders has a total of 60 km of district heating network serving around 42.000 

equivalent households. Wallonia has about 40 district heating systems with an 

average size of 40 houses. When comparing to the more than 500.000 households 

that are currently being supplied by district heating in the Netherlands, it seems 

obvious that there is a lot of potential for district heating systems in Belgium.  
The situation in Belgium and the Netherlands is vastly different, due to two factors. 
Firstly, the rate of homeownership in Belgium is higher than in the Netherlands, 
making it harder to find complete city districts or suburbs that want to switch to a 
district heating system. Around 70% of the houses are inhabited by the owner of 

the house. Secondly, the lack of urban planning in Belgium has caused houses to be 
spread very widely over the country. This is not ideal for district heating systems, 
since they work better in densely populated areas. 

 

While there are opportunities for district heating systems, the above mentioned 

obstacles make the Belgian market a difficult one for district heating systems. 

Opportunities for district heating are mainly to found in new urban developments or 

densely populated areas. 
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5 Energy market potential 

 

Figure 5.1 

 

 

The four remaining sectors covered in this study are industry, the power sector, 

transmission and non-energy use. Potential subsectors to be invested in are 

Combined Heat and Power (CHP) plants, gas-fired power plants, renewables, 

offshore wind park connections and interconnection capacity, bio-based and circular 

economy.  
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5.1 Combined Heat and Power Plants (CHP) 

 

 

 

Figure 5.2 

 

The current market for CHP in the Netherlands is in decline. In a study published by 

Cogen Europe in 2013, we can read the following market outlook: 

 

“The Dutch CHP sector has been one of the best performing in Europe, with 51,8% 

of the total generated electricity coming from CHP plants in 2011. After a period of 

rapid growth in the 1990s, the sector has stagnated in the past 5 years, recently 

showing signs of decline. Three factors are considered to play a role in reversing 

CHP growth: an unfavorable gas spark spread that affects the majority of CHP 

which is gas fired; a lack of stimulus from EU ETS due to low current and expected 

carbon prices, aggravated by the complexity of the allocation mechanism; the 

absence of a comprehensive Dutch CHP or Efficiency policy to compensate for the 

first two factors.“ 

 

As a result of this decline the Cogen Netherlands organisation was disbanded in 

2017. 
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Figure 5.3 
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5.2 Investments in gas fired power stations 

 

 

Figure 5.4 

 

Belgium has an installed capacity of 5,9 GW of nuclear power stations and 3,8 GW 

of gas fired power stations. Figure 5.4 shows the evolution in Belgium’s installed 

capacity. The existing capacity will be shut down by 2040. If Belgium continues the 

nuclear shutdown foreseen in 2025, there will be a need for at least 3,6 GW of 

replacement capacity by 2025, according to Elia, the national transmission system 

operator (TSO). Renewable energy production alone cannot provide this 

replacement capacity, therefore investments in gas fired power stations will be 

necessary. The federal government is planning to implement a capacity 

remuneration mechanism (CRM). Gas fired power plants will receive a flat fee 

independent of how much electricity they produce on a yearly basis. This measure 

would incentivize investments in combined cycle gas turbines (CCGT) power 

stations.  

 

5.3 Investments in renewables 

The PV market has been very volatile due to the fluctuating subsidy schemes that 

were put in place by the authorities. This subsidy caused a huge peak in 

installations of residential PV in 2011 and 2012, but the removal of the subsidy 

caused the market to collapse in 2014. Since 2015 there has been steady growth in 
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the PV market again. 

 

The wind energy sector in Belgium is growing at a constant rate. 2017 was a really 

good year, mainly due to the addition of new off-shore capacity. Future growth is 

hard to predict, given the dense population, limited land use for development and 

resistance against wind turbines.  

 

5.4 The Belgian transmission grid 

 

 

Figure 5.5 

 

 

 

 

Figure 5.6 

 

The table above gives an overview of the planned projects in the high voltage grid 

in the coming years. The reasons for these investments are the increasing amount 

of off-shore wind and the needed extra interconnection capacity. Due to the growth 

of the off shore wind parks, high voltage lines going inland need to be reinforced. 

The interconnection capacity has been upgraded in the past decade and will be 

upgraded even further.  
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5.5 Bio-based economy 

 

Just like the port of Antwerp, the port of Rotterdam contains a major chemical 

industry cluster. In the coming decades Belgium not only has to move away from 

fossil fuels as a source of energy, but also as a feedstock for the petrochemical 

industry. We expect Belgium to develop towards a bio-based and circular chemical 

industry in the future. 

 

Figure 5.7 shows an overview of the companies that are active in the bio-based 

economy in the Flemish-Dutch delta. Collaboration between ports will be key to 

boost growth in this sector. 

 

 

Figure 5.7 
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6 Summary 
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Appendix I List of Abbreviations 

TWh Terra Watt Hours (= 1012 Wh) 

Mtoe Mega tonnes of oil equivalent (= 106 toe) 

TJ Terra Joule (=1012 J) 

GW Giga Watt (= 109 W) 

GHG Greenhouse Gas 

EU ETS or ETS European Union Emissions Trading Scheme 

RES Renewable Energy Sources 

LED lighting Light Emitting Diode lighting 

GDP Gross Domestic Product 

STES Seasonal thermal energy storage 

NECP National Energy and Climate Plan 

CHP Combined Heat and Power 

WKK  WarmteKracht Koppeling (Dutch term for CHP) 

VITO Vlaams Instituut voor Technologisch Onderzoek 

EV Electric Vehicle 

LNG Liquefied Natural Gas 

CNG Compressed Natural Gas 
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LPG Liquefied Petroleum Gas 

TSO Transmission system operator 

CRM Capacity Remuneration Mechanism 

CCGT Combined Cycle Gas Turbines 

PV Photo-Voltaic 

BBE Bio-based Economy 

CE Circular Economy 
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Contact 

For more information about this report: 

Embassy of The Kingdom of The Netherlands in Belgium 
Avenue de Cortenbergh / Kortenberglaan 4-10 

1040 Brussels 
T 02-679.17.11 
E: bru@minbuza.nl 

www.nederlandwereldwijd.nl/landen/belgie 

http://www.nederlandwereldwijd.nl/landen/belgie
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