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Executive Summary 

 

Renewable deployment is one of the key solutions for facing some important energy challenges to be 

addressed by policymakers and society: 

► Europe has an ageing energy infrastructure, meaning that there is a need to replace large parts of the 

current production capacity in the short term. 

► In Belgium around 50% of electricity is generated from nuclear power, while there is a political commitment 

to fully phase-out nuclear production by 2025. 

► Belgium is highly dependent on fuel imports to fulfill its energy needs. In 2012, Belgium imported more than 

95% of its primary energy, making the energy trade deficit exceed 5% of GDP according to the European 

Commission. 

The 2009/28/EC Directive on the promotion of the use of renewable energy sources sets an overall target to 

reach a share of 20% renewable energy in the gross final energy consumption in 2020. The national objective 

of Belgium was set at 13% (with a share of 6.8% in 2012 according to Eurostat) for all energy vectors 

(electricity, heating and cooling, transport). Despite ambitious renewable energy targets at the European level, 

developing renewables has become a challenge for budget-constrained governments. In this context, it is of 

paramount importance for policymakers to get a thorough overview of quantified benefits associated with 

increasing renewable energy generation. This study aims to inform decision makers by providing insights on 

some benefits of renewable energy production. 

Context of the study 

The purpose of the study is to compare some socio-economic impacts of two different electricity scenarios. 

With the existing portfolio of 2012, the first scenario foresees further deployment of renewable electricity 

capacity up to 2020. The second scenario assumes no increase of the renewable production capacity. The 

following socio-economic impacts will be compared: 

► Contribution to Belgium’s trade balance (impact of trading renewable energy products and services, impact 

on fuel imports) 

► Impact on national GDP, employment, and tax revenues 

Other impacts of a renewable energy transition (CO2 emissions, electricity prices) are addressed on a more 

qualitative basis. 

 

Objective 

Scope 

The scope of this study encompasses impacts on the national trade balance, as well as direct and indirect 

socio-economic impacts of RES: 

► Direct impacts include Value Added (VA), employment and tax revenues generated by domestic 

companies providing RES products and services. 

► Indirect impacts include VA, employment and tax revenues from domestic suppliers of these companies. 

Forecasts on the electricity demand profile (101.9TWh in 2020) and the mix of generation plants are based on 

the 2012 study “Etude sur les perspectives d’approvisionnement en électricité à l’horizon 2030”*, from the SPF 

“Economie” and the Federal Planning Bureau (FPB). This 2012 baseline mix was corrected with the renewable 

capacity that has been installed during the last months of 2012. Both scenarios integrate the dismantlement of 

two nuclear reactors by 2015, for a total capacity of 900 MW, as foreseen in the 2003 legislation. They also 

foresee imports of approximately 5.8TWh of electricity in 2020.  

Methodology : comparing two scenarios for Belgium’s electricity mix evolution 

* economie.fgov.be/fr/binaries/Projet_Etude_perspectives_approvisionnement_electricite_horizon_2030_tcm326-234903.pdf 
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Executive Summary 

Starting from this point, the two scenarios simulate the evolution of Belgium’s full electricity mix up to 2020 

according to two different trajectories: 

► The “RES-E 24%” mix simulates further development of renewable electricity capacity to cover about 24% 

of total electricity consumption in 2020 (the NREAP aims to reach a share of about 20,9% of electricity 

consumption), in accordance with the FPB study. This coverage should allow Belgium to comply with the 

objectives of its National Renewable Energy Action Plan ;  

► The “RES-E 11%” mix sees no new renewable capacity, assuming the existing renewable electricity 

portfolio (2012) remains constant. It would cover 11% of total electricity consumption in 2020. 

The “RES-E 24%” scenario is not validated by the sector but should be seen as the official national 

scenario. It therefore does not engage the three associations EDORA, ODE, and BOP. 

In both scenarios, the main adjustment variable for allowing Belgium to meet its total electricity demand is the 

production of electricity from CCGT plants (Combined Cycle Gas Turbine). These power plants use natural 

gas as an energy source and are the most flexible plants in Belgium’s electricity infrastructure. 

The comparison considers the installation of additional electricity generation capacity (RES, CCGT) between 

2013 and 2020, and their operation until 2033 (20 years of operation for the first plants installed in 2013). The 

consumption and electricity mix remain constant during the 2020-2033 period. This “theoretical exercise” 

has no technical or economical justification but should be considered the only way to level CAPEX, 

OPEX, and fuel costs and compare a CAPEX-intensive scenario (RES-E 24%) and a fuel-intensive 

scenario (RES-E 11%) over the long term.  

 

 

 

 

 

 

 

 

 

 

 

Evolution of Belgium’s electricity consumption mix under the two scenarios 

* 2012 was a particular year for nuclear electricity production (40.3 TWh), with the stoppage of two reactors, and increased 

electricity imports to compensate for lost production. A better illustration of Belgium’s nuclear electricity production potential 

would be the year 2010, with the production of 46 TWh of nuclear electricity. 

* 
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Executive Summary 

The comparison does not include the socio-economic impacts of the operation of existing capacities, it only 

includes the spending and benefits of the new means of production (installed capacities and increased 

load). The steps of the method, detailed in the report, are summarized below: 

► Step 1: establishment of both scenarios starting from the FPB forecasts, ensuring in both cases that 

intermittency is covered with enough peak capacity, in line with Belgian energy security requirements; 

► Step 2: collection of costs and domestic shares of CAPEX, OPEX and fuel for each technology. Their input 

into the national economy generates added value, employment, and tax revenues. The import shares of 

CAPEX, OPEX, and fuel costs impact the trade balance. Future financial flows are discounted; 

► Step 3: calculation of direct and indirect effects by taking into account the interdependencies between 

different sectors (services or industries), using a multiplier model based on Eurostat input-output tables; 

► Step 4: estimation of effects on national tax revenues (corporate, income, social taxes) through the 

economic activity generated by both scenarios. 

The scenario modelling approach 
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Executive Summary 

A positive impact of renewable energy on the national trade balance 

This study takes a general perspective on the impact of RES deployment on the national trade balance. The 

graph below shows cumulated imports for the deployment of RES and CCGT technologies (CAPEX, OPEX, 

fuel) under the “RES-E 24%” and “RES-E 11%” scenarios. 

The discounted import bill of about € 13 billion under “RES-E 24%” is below the “RES-E 11%” import bill of 

over € 18 billion, cumulated over the 2013-2033 period. 

Total discounted imports (CAPEX, OPEX, fuel) per technology under 

the two scenarios (2013-2033) 

RES-E 24% RES-E 11% 

** * 

* Biomass capacity installed under “RES-E 24%” is equipped with Combined Heat and Power generation, thus producing 

energy value and saving on fuel imports 

** CCGT capacity remains constants under “RES-E 24%”. CCGT trade balance impact in that scenario is limited to extra 

natural gas needed to fuel existing CCGT capacity, which will be subject to higher load factors. 

The graph on the right compares the impact of both 

scenarios on the trade balance with regards to the 

cumulated import bill of all goods and services over 

the 2013-2033 period (CAPEX, OPEX, fuel). 

With higher CAPEX needs, for which Belgium is 

partly import-dependent, “RES-E 24%” initially incurs 

a higher import bill than “RES-E 11%”. The gap starts 

decreasing in 2020, with the end of the installation 

phase, after which “RES-E 24%” starts bearing the 

return on its initial investment thanks to lower fuel 

costs. 

Around 2025, the import advantage of the “RES-E 

24%” scenario overpasses “RES-E 11%”, with a 

lower discounted total import bill.  

All assumptions and parameters used for the model 

are detailed in the report and its annexes (for 

instance, for energy prices and increase see p27, for 

discount rate see p14). 

Cumulated import bill (CAPEX, OPEX, fuel)  

under the two scenarios 

~ €18 billion imports ~ €13 billion imports 
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Executive Summary 

The parameters of the model were set in a conservative way. However, despite a degree of uncertainty, the 

outcomes make a strong case for the socio-economic effects of RES technologies. 

Discounted spending (CAPEX, OPEX, fuel) under “RES-E 24%”, amounting to € 28 billion over 2013-2033 

(compared to € 19 billion under “RES-E 11%”) is to be put into perspective with “socio-economic return on 

investment”, in particular: 

► Total GVA produced under “RES-E 24%” is about € 7 billion greater than under “RES-E 11%” over the 

period 2013-2033, that is a yearly average of 350 M€. 

► “RES-E 24%” would generate, over the 2013-2033 period, about € 2.6 billion more taxes than “RES-E 

11%”, that is a yearly average of over 130 M€. 

► “RES-E 24%” would support on average about 9 000 extra installation jobs a year during the installation 

period (2013-2020), and about 2 500 extra O&M jobs a year during the operation period (2014-2033), 

compared to “RES-E 11%”, as illustrated below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Other macroeconomic impacts are addressed in a more qualitative way, and should be detailed in other 

studies: 

► Electricity prices: high penetration of energy sources with low fuel costs mechanically influence the 

wholesale price (the so called “merit order effect”). A number of empirical studies reviewed in this report 

(EWEA, Weigt, APPA, Holttinen) have assessed the potential scale of this effect; 

► Induced employment: employment “induced” by a given activity refers to employment supported by 

household spending from the activity’s (direct and indirect) employees, which is directly linked to national 

employment (both direct and indirect); 

► Environmental externalities: “RES-E 24%” avoids 4.6 million tons of CO2 equivalent compared to “RES-

E 11%” in the year 2020, meaning ~3% of Belgium’s GHG emissions in the Kyoto Protocol’s reference 

year 1990; 

► Socio-economic impact of renewable heat generation: deployment of solar thermal, biomass-H, and 

heat pump technology as per Belgium’s National Renewable Energy Action Plan (NREAP) could support 

about 9000 jobs a year, according to EY’s calculations based on job creation ratios provided by a study 

conducted by the cluster Tweed. 

A strong macroeconomic case for renewable energy deployment 

RES-24% Jobs – 

Installation 
RES-24% Jobs – 

O&M 

RES-11% Jobs – 

Total 

Direct and indirect employment under the two scenarios 
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Executive Summary 

In preparation of the discussions on the energy and climate policies for 2030, an analysis of energy costs and 

subsidies in the European Union is currently performed by a consortium lead by Ecofys on behalf of the 

European Commission. The purpose of this project is to provide the European Commission with a complete 

and consistent set of data on energy generation and system costs and the historic al and current state of 

externalities and subsidies in each of the 28 EU Member States and for the EU overall. 

The results for Belgium could be used to provide a quantitative answer on externalities and subsidies, thus 

expanding the conclusions of this present study. 

Further steps 
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Context and objectives 

As the world shifts to a resource-efficient and low 

carbon economy to address the rising consumption 

of energy and raw materials, many countries are 

embracing national strategies to improve economic 

competitiveness and growth. Governments are 

beginning to recognize innovation and adoption of 

low carbon policies as a top priority, given that these 

policies can create jobs, incubate high value 

industries, help achieve energy security and combat 

environmental degradation. While each country is 

pursuing a different path to renewable energy 

deployment, governments' strategies and business 

investment will play pivotal roles for both the 

renewable sector and the broader economy. 

Renewable energy is continuing to expand in terms 

of investment, projects and geographical spread. In 

doing so, they are making an increasing contribution 

to combating climate change and countering energy 

insecurity. Overall, new investment in renewable 

energy reached a record of USD 269 billion in 2012, 

over five times the level of 2004 (USD 54 billion), 

according to Bloomberg New Energy Finance. The 

European Commission Directive 2009/28/ EC on the 

promotion of the use of renewable energy sources 

(RES) sets an overall target to reach a share of 20% 

renewable energy in the gross final energy 

consumption in 2020.  

Reaching this target will require a huge mobilization 

of investments in renewable energy in the coming 

decade. The national objective of Belgium was set at 

13%, with a share of ~6.8% in 2012 according to 

Eurostat, meaning investments are still needed to 

comply. 

Renewable deployment is one of the key solutions for 

facing some important energy challenges to be 

addressed by policymakers and society : 

► Europe has an ageing energy infrastructure, 

meaning that there is a need to replace large 

parts of the current production capacity in the 

short term. According to the European 

Commission, average annual energy 

infrastructure investments across all sectors of 

the economy would amount to € 816 billion over 

the period 2011 to 2030. 

► In Belgium around 50% of electricity is generated 

from nuclear power, while there is a political 

commitment to fully phase-out nuclear production 

by 2025. With only 11 years to go, the transition 

has to start now. 

► Belgium is highly dependent on fuel imports to 

fulfill its energy needs. In 2012, Belgium imported 

more than 95% of its primary energy, making the 

energy trade deficit exceed 5% of GDP according 

to the European Commission, and is set to 

increase under a Business- As-Usual evolution. 

Despite ambitious renewable energy targets at 

European level, developing renewables has become 

a challenge for budget-constrained governments. In 

this context, it is of paramount importance for 

policymakers to get a concrete overview of quantified 

benefits associated with increasing renewable 

energy generation. This study aims to inform 

decision makers by providing insight on some 

benefits of renewable energy production. 

The challenge of matching low carbon policies to focus on generating economic growth 

* Source: European Commission, Energy Economic Developments in Europe, 2014 

Objectives of the study 

The purpose of this study is to comprehensively compare some socio-economic impacts of two different 

electricity scenarios. By starting from the existing portfolio of 2012, a first scenario foresees further 

deployment of renewable electricity capacity up to 2020. The second scenario stops the deployment of the 

renewable capacity at the 2012 situation. The following socio-economic impacts will be compared: 

► Contribution to Belgium’s trade balance (impact of trading renewable energy products and services, impact 

on fuel imports) 

► Impact on national GDP, employment, and tax revenues 

Other renewable energy impacts (CO2 emissions, electricity prices) are addressed on a more qualitative 

basis. The analysis presented in this report could be extended to other scenarios of more ambitious 

renewable deployment or the dismantlement of additional nuclear reactors. 
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Scope : direct and indirect socio-economic impacts 

The scope of this study encompasses impacts on the national trade balance, as well as direct and indirect 

socio-economic impacts in each scenario: 

► Direct impacts include Value Added (VA), employment and taxes generated by domestic companies 

providing RES products and services. 

► Indirect impacts include VA, employment and taxes from domestic suppliers of these companies. 

The figure below illustrates these notions with the examples of the offshore wind and solar PV value chains. 

* Operations & Maintenance 

RES value chain 

Offshore wind Photovoltaic 

Construction      O&M* Construction      O&M* 

►Development 

►Finance and insurance 

►Components (including turbine) 

►Foundation 

►Installation 

►Connection and commissioning 

►Module 

►Balance of system inverter 

►Other balance of system components 

►Engineering, studies, administration 

►Installation 

Direct impacts studied in this report include value added (GDP contribution), employment, and taxes 

paid by domestic RES companies working on these segments of the value chain. 

RES companies will be purchasing goods and services, partly from domestic suppliers. This is known 

as indirect socio-economic impact (value added, employment, taxes) generated through the supply 

chain (e.g. cement suppliers for building biomass plants). 

Out of scope 

It is not the purpose of this study to analyze the Levelized Cost of Energy (LCOE) of all renewable 

technologies, which has already been addressed in many studies. 

Other impacts of a renewable energy transition are addressed in a qualitative way, not being modelled neither 

analyzed as thoroughly, and should be subject to specific detailed studies: 

► Environmental externalities; 

► Grid integration costs (reinforcement, smart solutions and products, communication and management 

systems); 

► Impact of renewable energy generation on electricity prices. 

Methodology and scope 
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Comparing two scenarios for Belgium’s electricity mix evolution 

Forecasts on the electricity demand profile (101.9TWh in 2020) and the mix of generation plants are based on 

the 2012 study “Etude sur les perspectives d’approvisionnement en électricité à l’horizon 2030”*, from the 

Service Public Fédéral “Economie” (SPF) and the Federal Planning Bureau (FPB). Both scenarios integrate 

the dismantlement of two nuclear reactors by 2015, for a total capacity of 900 MW as foreseen in the 2003 

legislation,. They also foresee import of approximately 5.8TWh of electricity. This 2012 baseline mix was 

corrected with the renewable capacity that has been installed during the last months of 2012. 

Starting from this point, the two scenarios simulate the evolution of Belgium’s full electricity mix up to 2020 

according to two different trajectories: 

► The “RES-E 24%” mix simulates further development of renewable electricity capacity to cover about 24% 

of total electricity consumption in 2020, according to the FPB study. All mature renewable energy 

technologies are deployed as part of this scenario. This coverage should allow Belgium to comply with the 

objectives of its National Renewable Energy Action Plan. No extra CCGT capacity is installed in “RES-E 

24%”. CCGT electricity production however increases from 24.8TWh in 2012 to 30.6TWh in 2020, through 

the increase of load factors of existing capacities; 

► The “RES-E 11%” mix sees no new renewable capacity, assuming the renewable electricity portfolio in 

2012 remains constant, and covers 11% of total electricity consumption in 2020. CCGT fully covers the 

increase in electricity demand, with 1260 MW installed between 2013 and 2020. 

The “RES-E 24%” scenario is not validated by the sector but should be seen as the official national 

scenario. It therefore does not engage the three associations EDORA, ODE, and BOP. 

In both scenarios, the main adjustment variable for allowing Belgium to meet its total electricity demand is the 

production of electricity from CCGT plants (Combined Cycle Gas Turbine). These power plants use natural 

gas as an energy source and are the most flexible plants in Belgium’s electricity infrastructure. 

The comparison considers the installation of additional electricity generation capacity (RES, CCGT) between 

2013 and 2020, and their operation until 2033 (20 years of operation for the first plants installed in 2013). The 

consumption and electricity mix remain constant during the 2020-2033 period. This “theoretical exercise” 

has no technical or economical justification but should be considered the only way to compare 

CAPEX-intensive (Capital Expenditure) and fuel-intensive scenarios over the long term.  

 

 

 

 

 

 

 

 

 

 

 

Methodology and scope 
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Methodology and scope 

Comparing two scenarios for Belgium’s electricity mix evolution (continued) 

Evolution of Belgium’s electricity capacity mix under the two scenarios 

* 2012 was a particular year for nuclear electricity production (40.3 TWh), with the stoppage of two reactors, and increased 

electricity imports to compensate for lost production. A better illustration of Belgium’s nuclear electricity production potential 

would be the year 2010, with the production of 46 TWh of nuclear electricity. 

** No extra CCGT capacity is installed under “RES-E 24%”. CCGT electricity production however increases through the 

increase of load factors of existing capacities. 

Evolution of Belgium’s electricity consumption mix under the two scenarios 

* 

** 
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Methodology and scope 

The scenario Modelling approach 

The comparison does not include the socio-economic impacts of the operation of existing capacities, it only 

includes the spending and benefits of the new means of production (installed capacities and increased 

load). The steps of the method are detailed below: 

 

Step 1: establishment of both scenarios starting from the Federal Planning Bureau’s study, ensuring in both 

cases that intermittency is covered with enough peak capacity, in line with the Belgian energy security 

requirements in order to comply with Belgium’s electricity consumption. Total installed capacity of a scenario 

with intermittent renewable generation plants will be higher than in a scenario with CCGT or other more 

flexible power. 

 

Step 2: collection of costs and domestic shares of CAPEX, OPEX and fuel for each technology . To quantify 

them, each cost item of CAPEX (development, turbine, foundations, etc.) and OPEX (labor, non-labor) is 

considered an expenditure made in a given segment of the domestic economy. Their input into the national 

economy generates added value, employment, and tax revenues. The imported shares of CAPEX, OPEX, 

and fuel costs impact the trade balance. Future financial flows are discounted. 

 

Step 3: the direct and indirect effects are calculated by taking into account the interdependencies between 

different sectors (services or industries). A multiplier model, based on Eurostat input-output tables, allows an 

assessment of the effect of 1 euro spent in each industry or service segment, in terms of turnover, gross value 

added and jobs created. 

The turnover and gross value added (GVA) created every year are then summed and discounted on the entire 

project's lifetime, to obtain the levelized turnover and GVA produced by each project. Imports of products, 

materials and services have been levelized and summed as well. Fossil fuel imports are calculated based on 

each scenario’s needs for natural gas energy. 

Regarding employment, the number of jobs created is separated between jobs created during the installation 

period (2013-2020) and recurrent jobs during the exploitation phase (2014-2033). These jobs are then divided 

by the number of years, to get an average number of jobs created per year. 

 

Step 4: the fourth phase of the analysis consists of estimating the amount of taxes collected thanks to the 

economic activity generated under both scenarios. This estimation includes income tax from employees, 

corporate tax from companies, and social taxes from both employers and employees. All tax revenues 

generated during the construction and the operation of the plants are then summed and discounted over the 

lifespan of the project. 



13 

Methodology and scope 

In the end, the approach described above allows to obtain, for each technology and scenario: 

1. The total levelized gross value added 

2. The levelized importation of products and services 

3. The average number of jobs generated every year 

4. An estimation of the total taxes collected (through project costs) 

 

Ensuring consistency with Belgium’s energy security requirements 

This study has considered the need for each scenario to fully ensure the security of energy supply required by 

Belgian policy. 

Peak demand in both scenarios (P) is equal to 15 090 MW in 2020, as per the FPB’s forecasts. 

Total production capacity (C) depends on the relative share of renewable and intermittent energy sources in 

the total mix, and the need for reserve capacity in order to compensate for intermittency. The C/P ratio would 

tend to increase as the share of intermittent energy sources increases. For indication, according to FPB, 

Belgium’s C/P ratio was 1.23 in 2010.  

Despite the projected increase of peak demand (from 13 845 MW in 2010 to 15 090 MW in 2020), this ratio 

would rise under “RES-E 11%” because of the increase in CCGT capacity.  

Under “RES-E” 24%, the ratio would increase to 1.62 in 2020. This is in line with ratios proposed by the FPB 

in its forecasts, and coherent with the stoppage of 900 MW of nuclear capacity. 

 

Main limitations of this study 

►The Belgian share of the energy industry can be difficult to assess in certain segments of the RES value 

chain. The analysis has however favored conservative assumptions. 

►Biomass is a heterogeneous sector, with difficulties in assessing the exact technology mix to be deployed by 

2020. This study has opted for the use of average data in the model. 

►Hydraulic energy faces a similar limitation, though final results are little sensitive to potential variations due 

to relatively little capacity deployed by 2020. 

►The scenarios do not take into account the potential effects of natural gas price variations on the electricity 

mix. They however remain coherent with scenarios modelled by the Federal Planning Bureau in 2012; 

►The cost of dismantling has not been considered in the scope of the study. 
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This study takes a general perspective on the impact of RES deployment on the national trade balance. The 

graph below shows cumulated imports for the deployment of RES and CCGT technologies (CAPEX, OPEX, 

fuel) under the “RES-E 24%” and “RES-E 11%” scenarios. 

The discounted import bill of about € 13 billion under “RES-E 24%” is below the “RES-E 11%” import bill of 

over € 18 billion, cumulated over the 2013-2033 period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The model is sensitive to three specific parameters subject to uncertainty: 

► Discount rate: the discount rate used for expressing future financial values in present terms is typically a 

matter of debate, final results being quite sensitive to that parameter. Two notions must be taken into 

account when choosing the discount rate: the time value of money (embodied by the “risk-free rate”), and 

aversion to risk (embodied by a risk premium). The risk-free rate generally corresponds to government 

bond yields, for a solvent State such as Belgium. This study uses a discount rate of 2.8%, with no risk 

premium, equivalent to Belgium's current yield for 20-year government bonds. The 20-year period is due to 

the time horizon of this analysis. The choice of the risk-free rate is appropriate to the context of this study, 

which measures the present socio-economic value, as perceived by society, of macroeconomic values 

(GDP, trade balance) related to public infrastructure. Future financial flows resulting from the scenarios are 

considered risk-free, with the assumption that public authorities would provide the necessary conditions to 

make the scenarios materialize. 

► Fuel prices: this study takes nominal natural gas and crude oil import prices for Europe as per the 

International Energy Agency’s 2013 World Energy Outlook, in its “Current Policies Scenario”. 

► Biomass fuel import dependency: as previously mentioned, biomass is a heterogeneous sector, with 

difficulties in assessing the exact technology mix to be deployed by 2020. This study takes a conservative 

assumption of 50% biomass fuel import dependency. Under an assumption of 20% dependency, the 

cumulated import bill under “RES-E 24%” would be € 1.2 billion lower than under the chosen assumption. 

 

 

Impact on the national trade balance - Imports 

CAPEX, OPEX and fuel costs 

* Biomass capacity installed under “RES-E 24%” is equipped with Combined Heat and Power generation, thus producing 

energy value and saving on fuel imports 

** CCGT capacity remains constants under “RES-E 24%”. CCGT trade balance impact in that scenario is limited to extra 

natural gas needed to fuel existing CCGT capacity, which will be subject to higher load factors 

RES-E 24% RES-E 11% 

** * 

~ €18 billion imports ~ €13 billion imports 

Total discounted imports (CAPEX, OPEX, fuel) per technology under 

the two scenarios (2013-2033) 
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Impact on the national trade balance - Imports 

Cumulated import bill (CAPEX, OPEX, fuel)  

under the two scenarios 

Cumulated domestic spending (CAPEX, OPEX, 

fuel) under the two scenarios 

The graph on the right compares the contribution of 

both scenarios to the trade balance regarding the 

cumulated import bill of all goods and services over 

the 2013-2033 period (CAPEX, OPEX, and fuel). 

With higher CAPEX needs, for which Belgium is 

partly import-dependent, “RES-E 24%” initially incurs 

a higher import bill than “RES-E 11%”. The gap starts 

decreasing in 2020, with the end of the installation 

phase, after which “RES-E 24%” starts bearing the 

return on its initial investment thanks to lower fuel 

costs. 

Around 2025, the import advantage of the “RES-E 

24%” scenario overpasses “RES-E 11%”, with a 

lower discounted total import bill. To illustrate the 

robustness of these results, it is worth noting that 

when the discount rate varies between 1-4%: 

► The year when “RES-E 24%” overpasses “RES-E 

11%” only varies by +/- 1 year; 

► The import bill over 2013-2033 under “RES-E 

24%” varies between € 12 billion (if discount rate 

is 4%) and € 15 billion (if discount rate is 1%). 

► The import bill under “RES-E 11%” varies 

respectively between € 16 billion and € 22 billion. 

All assumptions and parameters used for the model 

are detailed in the report and its annexes (energy 

prices and increase, discount rate, etc.). 

 
The graph on the left shows cumulated domestic 

spending in each scenario over the period of 

analysis. Of the total spending under “RES-E 24%”, € 

15 billion would be spent domestically. 

“RES-E 24%” thus induces much higher investment 

into the national economy compared to “RES-E 

11%”, where under € 1 billion are spent domestically. 

 



16 

Impact on the national trade balance - Exports 
of renewable energy products and services 

The case of offshore wind 

At present, Belgium’s RES export potential mostly lies in the export of offshore wind services (installation, 

foundation, operations and maintenance). Based on field interviews and analyses of financial statements, a 

conservative estimate of Belgium’s offshore wind exports for the year 2013 would amount to 400 M€. 

 

This study does not address this issue. 

 

It is however a fact that experience gained on the home market is a strong argument for obtaining foreign 

contracts, whose potential is illustrated by the ambitions for future development of offshore wind energy in 

Europe and worldwide. For Europe a total capacity of 45 GW is planned by 2021 (8 GW today), which yields 

an annual growth of 22%. Outside the European Union offshore wind development is just emerging, but 

ambitions are even higher. It can thus be safely asserted that future performance will grow considerably with a 

strong positive impact on the trade balance for Belgium. 
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Impact on Belgium’s GDP 

Direct GVA – Installation period 

Indirect GVA – Installation period 

Direct GVA – O&M 

Indirect GVA – O&M 

Average yearly GVA linked to equipment 

installation (2013-2020) under “RES-E 24%” 

Average yearly GVA linked to equipment 

operation (2014-2033) under “RES-E 24%” 

Focus on the RES-24% scenario 

The two graphs below illustrate the Gross Value Added (GVA) of all RES-24% scenario technologies 

contributing to the Belgian GDP, during the installation period (2013-2020) and the operation period (2014-

2033). Over the 2013-2020 installation period, capacity building for all RES technologies would be contributing 

an average of 520 M€/year to the Belgian economy. Over the 2014-2033 operation period, the total 

contribution of O&M would amount an average of 160 M€/year. 

 

 

 

 

 

 

 

 

 

 

 

 

* There is no new CCGT installation during in the RES-24% scenario. Therefore there is no CAPEX or OPEX GVA 

contribution of CCGT in this scenario. 

The graph on the right illustrates the GVA 

creation during the whole 2013-2033 period. It 

highlights the contribution of installation 

activities and operation activities.  

Domestic GVA peaks in 2020, at the end of the 

installation phase, with a yearly contribution to 

the Belgian GDP of over 670 M€. In the period 

thereafter, over 2021-2033, the yearly average 

would amount to about 180 M€. GVA values 

slowly decreases during that period because of 

the discount rate. 

GVA – Installation GVA – O&M 

Direct and indirect domestic Gross Value 

Added in the “RES-E 24%” scenario 

* * 
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Impact on Belgium’s GDP 

Total Gross Value Added produced in 

Belgium over 2013-2033 

Direct GVA – Installation 

Indirect GVA – Installation 

Direct GVA – O&M 

Indirect GVA – O&M 

Impact on GDP in perspective - comparing 

the two scenarios 

The graph on the right compares the direct and 

indirect Value Added outcomes in each scenario, 

illustrating their respective cumulated GDP 

contribution during the 2013-2033 period. 

Total discounted GVA contribution in the “RES-E 

24%” scenario is about € 7 billion greater than 

under the “RES-E 11%” scenario over the full 

period (€ 7.4 billion against 400 M€). This difference 

between the two scenarios’ contributions represents 

a yearly average of about 350 M€/year over 2013-

2033. 

Regarding the “RES-24%” scenario’s supply chain, 

indirect GVA represents a contribution of about 

40% of the total GVA creation. 

In the “RES-E 24%” scenario, total O&M GVA 

(2013-2033) represents about 45% of the total 

value (installation + O&M). 

The table below shows a summary of GDP contribution indicators in both scenarios, also putting GVA figures 

in perspective with total spending. 

Total 

CAPEX 
(2013-2020) 

Domestic 

CAPEX GVA  
(2013-2020) 

Yearly 

Domestic 

CAPEX 

Total OPEX 
(2014-2033) 

Domestic 

OPEX GVA  
(2014-2033) 

Yearly 

OPEX GVA 

RES-E 11% 870 M€ 92 M€ 12 M€/y 720 M€ 320 M€ 16 M€ 

RES-E 24% € 13.7 billion € 4.1 billion 520 M€/y € 9.3 billion * € 3.3 billion * 165 M€ * 

* Including biomass fuel 
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Impact on national employment 

Analysis similar to the one performed for Gross Value Added was carried out for employment. The figures are 

based on labor intensity ratios, both for local jobs per MW installed and for local jobs per MWh produced 

every year. These ratios have been established through collection at the European and Belgian levels and 

cross-checked through interviews with national sector experts, bibliographic research, and Eurostat tables.  

The “RES-E 24” scenario, over the 2013-2020 installation period, would be supporting over 9 200 direct and 

indirect installation jobs every year in the Belgian economy. In comparison, under “RES-E 11%”, this 

contribution would amount to under 200 direct and indirect jobs a year. 

 

 

 

 

 

 

 

 

 

 

 

 

Over the 2014-2033 operation period, the employment contribution under “RES-E 24%” would amount to        

2 700 direct and indirect O&M jobs a year. In comparison, under “RES-E 11%”, this contribution would amount 

to under 200 direct and indirect jobs a year. 

 

Direct Jobs – Installation period Indirect Jobs – Installation period 

Direct Jobs  – O&M Indirect Jobs – O&M 

Average yearly employment linked to equipment 

installation (2013-2020) under “RES-E 24%” 

Average yearly employment linked to equipment 

operation (2014-2033) under “RES-E 24%” 
Average yearly employment during the 

operation period over 2014-2033 

Average yearly employment during the 

installation period over 2013-2020 

Overall, in the scenario “RES-E 24%”, indirect employment from the supply chain accounts for about one 

third of total employment. Operations and Maintenance employment represents about one third of the total 

employment cumulated over the period 2013-2033. 
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Impact on national employment 

The graph below shows the progression of employment throughout the installation period of 2013-2020 and 

beyond, until 2033, under both scenarios. Employment under “RES-24%” peaks in 2020, at the end of the 

installation phase, with 12 000 jobs. In the period thereafter, over 2021-2033, employment would amount to 

over 3 200 jobs every year on average. 

RES-24% Jobs – 

Installation 
RES-24% Jobs – 

O&M 

RES-11% Jobs – 

Total 

Direct and indirect employment under the two scenarios 
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Impact on tax revenues 

Two main outputs from previous analyses have been used to estimate the tax impact of the different 

scenarios: 

► Job creation and average wages per technology; 

► CAPEX and OPEX figures per technology. 

Based on these inputs and on the various Belgian tax rates, an integrated tax calculation model has been built 

to assess the Belgian discounted tax incomes* for each scenario: 

► Corporate taxation for both direct RES and CCGT companies as well as subcontractors (an industry EBT 

and taxation rate has been applied on the respective estimated turnovers);  

► Social taxes paid both by employers and employees; 

► Personal income taxes paid by employees. 

Looking into the total tax revenues per RES technology in the “RES-E 24%” scenario highlights that: 

► Offshore wind and biomass energy return the highest result, due to the high amount of total installed 

capacity, as well as labor-intensity; 

► Wage-related taxes like Social taxes and Personal income taxes are relatively high in Biomass, 

Hydropower and Geothermal because of relatively high salaries and labor-intensity; 

► Corporate taxes are rather low because of an average RES industry EBT rate of 7.25% and an average 

corporate taxation rate of 18.8% based on a Belfirst industry sample. Although some reports show higher 

EBT rates for Wind and Biomass technologies, the 7.25% flat rate has been employed for all technologies 

(except a 10% rate for CCGT) in order to level-off technology volatility. 

 

* Other taxes such as excise duties have not been taken into account in this report. 

Total taxes collected over 2013-2033 

under “RES-E 24%” 
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To provide a broad perspective on the tax impact of RES deployment, the graph below presents the 

aggregated tax income for the installed capacity over 2013-2033 of all technologies in scope (RES and CCGT) 

under both “RES-E 11%” and “RES-E 24%”. 

Social taxes and Personal income taxes are higher in the “RES-E 24%” scenario because of a higher amount 

of investments and domestic jobs, as previously presented. The “RES-E 24%” scenario would generate, over 

the 2013-2033 period, about € 2.6 billion more taxes than the “RES-E 11%” scenario, meaning a yearly 

average of over 130 M€. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impact on tax revenues 

Total taxes collected over 2013-2033 under 

the two scenarios 

* Electricity taxes include electricity-specific applicable taxes such as the ‘Federal contribution’. The assumed taxation rate is 

based on Eurostat averages for Belgium.  

The difference in the specific natural gas taxes 

collected in the two scenarios (Federal 

Contribution + energy taxes, surcharge in respect 

of protected consumers) is negligible, as the total 

amount collected in the "RES-E 11%" scenario 

over 2013-2033 is under 40 M€. 

Furthermore, it must be noted that in addition to 

the taxes shown above, both scenarios also 

generate electricity taxes and VAT. These are 

scenario-neutral, since they depend on the 

amount of energy produced, which is the same in 

both scenarios. The amounts are the following 

when cumulated over the 2013-2033 period, and 

discounted: 

►€ 1.1 billion of electricity taxes (including non-

refundable VAT for professional end-users); 

►240 M€ of VAT based on electricity produced 

and portion sold to private households. 

Corporate tax 

Personal income tax 

Social taxes total (paid by 

employer and employee) 
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Other qualitative impacts 

In addition to the socio-economic impacts modelled in this report (GDP, employment, tax revenue, trade 

balance), RES deployment would bring about other socio-economic impacts, which include but are not limited 

to: 

►electricity prices; 

►induced employment; 

►loss of employment in other sectors; 

►environmental externalities (Greenhouse Gas emissions); 

►socio-economic impacts of RES-Heat deployment.  

 

Electricity prices 

This report describes some of the impacts of RES deployment on electricity prices, in particular through the 

lens of wind electricity production, on which most historical data is available. A RES electricity price effect 

which offers strong historical feedback is the reduction of electricity wholesale prices when energy sources 

with cheap fuel costs are made available, especially during peak demand hours. In the electricity market, each 

generator, or source of electricity, is used according to cost, with lowest cost generators used first. When new 

low-cost generators are added, like renewables with no fuel costs, it alters the “merit order”. High-cost 

generators such as peak gas turbines may then not need to be used, resulting in lower prices. This is known 

as the “merit order effect”, covered for instance in the following studies: 

►According to EWEA(1) (with statistical electricity price analysis by Deloitte), based on a study of 9 European 

Member States which have implemented strong wind energy policies, 5 out of the 9 Member States have 

seen statistically significant wholesale price decreases linked to wind electricity production. The “merit order 

effect” can even be discernible over long time-frames (monthly rather than hourly). In the other 4 Member 

States, the relation is either statistically non-significant, or does not hold at retail price level. 

►According to a study by Weigt(2), between 2006 and the first half of 2008, the average share of wind 

electricity in Germany was about 8 %, and the average decrease in electricity prices was about 14% or 10 

€/MWh. 

►According to a study from the APPA(3) (Spanish association of Renewable Energy Producers), renewable 

energies have a significant impact on the wholesale market price of electricity. Indeed, the existence of 

renewable energy, which have low operation costs, induces lower marginal prices, thus leading to reduced 

wholesale prices. In 2011, this reduction amounted to € 3.4 billion (15.67 €/MWh). 

►A simulation performed by Holttinen(4) concluded that high penetration of wind power would lower the Nordic 

spot market prices by about 2 €/MWh per 10 TWh/annum added wind production (which correspond to 3 % 

of gross demand). 

Furthermore, the EWEA study highlights that fossil fuel prices remain the most significant factor in electricity 

price changes, especially in retail markets. In those markets (industrial and household) oil price variations 

were statistically linked to increases in electricity prices. Historically, as oil price increased (as well as fossil 

fuels indexed to oil, such as natural gas) retail electricity prices increased as well. 

(1) EWEA, Inside the price mechanism of electricity and wind energy 

(2) Hannes Weigt, 2009, Germany‟s wind energy: The potential for fossil capacity replacement and cost saving 

(3) APPA, 2011, Study of the Macroeconomic Impact of Renewable Energies in Spain  

(4) Holttinen, H, 2004, The impact of large scale wind power production on the Nordic electricity system 
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Other qualitative impacts 

Induced Employment 

Employment “induced” by a given activity, for example RES production, refers to employment supported by 

household spending from the activity’s (direct and indirect) employees. Induced jobs include, for instance, 

bakers, hairdressers, and retail shopkeepers selling products and services to the activity’s employees. 

Since the RES deployment route modelled by the “RES-E 24%” scenario in this study supports more national 

employment (both direct and indirect) than the “RES-E 11%” scenario, it would be supporting more induced 

employment in similar proportions. The modelling and quantification of these jobs is however outside the 

scope of this study. 

 

Loss of employment in other sectors 

As part of the EU Emissions Trading System, different studies tried to assess effects in terms of “carbon 

leakage”. There is currently a lack of factual data to confirm and then quantify the loss of employment due to 

industrial delocalization. Such a quantification would need a more thorough study, taking into account the 

situation of the concerned Belgian industries in European and international markets in order to assess the risk 

of delocalization. The similar could be concluded regarding the aid to renewables when supported by energy 

consumers.  

 

Environmental externalities (incl. Greenhouse Gas emissions) 

Renewable electricity production is less carbon-intensive than fossil fuel electricity, particularly in the use 

phase where virtually no fuel combustion is necessary. A full life-cycle analysis and carbon footprinting of 

electricity production by energy source is outside the scope of this study, which will make a quantitative 

estimation of GHG emissions saved from fuel combustion in the “RES-E 24%” scenario, versus the “RES-E 

11%” scenario. 

The main GHG emission saving in the “RES-E 24%” scenario resides in the lower consumption of natural gas. 

Indeed, in the year 2020, the “RES-E 24%” scenario produces 30.6 TWh of CCGT electricity, compared to 

43.6 TWh in the “RES-E 11%” scenario. This difference of 13 TWh over one year translates into an avoided 

4.6 million tons of CO2 equivalent, which is about 3% of Belgium’s GHG emissions in 1990, the year of 

reference of the Kyoto Protocol. 

 

Socio-economic impacts of RES-Heat deployment 

This study has focused on the socio-economic impacts of RES-Electricity. Belgium’s National Renewable 

Energy Action Plan (NREAP) also projects the development of RES-Heat technologies by 2020, as described 

below with the three key technologies.  

 

(1) As per Eurostat 2012 

(2) As per NREAP 

RES-H 

technology 

2012 Production 

(GWh) (1) 

2020 Production 

Objective (GWh)  (2) 

Yearly production 

increase (GWh) 

Solar thermal 178 2 311 267 

Solid biomass 13 721 22 644 1 115 

Heat pump 272 4 071 475 
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Other qualitative impacts 

Socio-economic impacts of RES-Heat deployment (continued) 

Based on socio-economic data from a study by the cluster Tweed, the table below makes an estimation of the 

direct employment impact of the construction of RES-H capacity over the period 2013-2020. The results show 

that RES-H has strong employment potential: over the three key technologies analyzed, the yearly 

construction effort for the installation of the extra capacity between 2013 and 2020 would support over 9 000 

jobs a year.  

 

 

 

 

 

 

 

 

Operations & Maintenance jobs would increase progressively with installed capacity. In 2020, if the NREAP 

objective is achieved, an extra 10 000 O&M jobs would be necessary from 2020 onwards to operate the extra 

capacity installed since 2012. 

 

 

(1) As per a study by the cluster Tweed, “L’impact micro et macroéconomique des énergies renouvelables en Région 

wallonne“, whose FTE/GWh ratios estimated for Wallonia were assumed valid for Belgium as a whole. 

RES-H 

technology 

Yearly production 

increase (GWh) 

FTE/GWh 

Construction (1) 

Yearly construction 

jobs in the period 

2013-2020 

Solar thermal 267 16.0 4 266 

Solid biomass 1 115 2.4 2 688 

Heat pump 475 5.2 2 469 

RES-H 

technology 

Production increase in 

2020 compared to 2012 

(GWh) 

FTE/GWh 

O&M (1) 

Yearly O&M jobs from 2020 

onwards to operate capacity 

installed since 2012 

Solar thermal 2 133 0.31 661 

Solid biomass 8 923 1.01 9 012 

Heat pump 3 798 0.10 380 
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Appendix 1: details on electricity mix scenarios 

Energy 

source 

Installed capacity (MW) Generated electricity (TWh) 

2012 
RES-E 

11%, 2020 

RES-E 

24%, 2020 
2012 

RES-E 

11%, 2020 

RES-E 

24%, 2020 

Nuclear 5972 5105 5105 40.3 39.0 39.0 

CCGT 5938 7200 5938 24.8 43.6 30,6 

Other 2229 2500 2200 1.6 1.8 1.6 

Hydraulic 125 125 149 0.5 0.5 0.6 

Wind - 

Onshore 
1080 1080 2589 2.3 2.3 5.5 

Wind - 

Offshore 
625 625 2200 2.1 2.1 7.4 

Solar - PV 2975 2975 4054 2.5 2.5 3.4 

Biomass 1000 1000 2200 4.3 4.3 7.9 

Geothermal 0 0 4 0 0 0.03 

Net electricity 

imports 
   9.9 5.8 5.8 

Total RES 5 805 5 805 11 196 11.7 11.7 24.9 

Total 19 945 20 611 24 439 88.3 101.9 101.9 

Deployed capacity and electricity produced 

Deployed capacity and electricity produced 

Energy source 2012 RES-E 11%, 2020 RES-E 24%, 2020 

Total installed capacity (MW) 19 945 20 611 24 439 

Peak demand (MW) 14 000 ** 15 090 15 090 

Ratio C/P * 1.42 1.37 1.62 

* Ratio between installed capacity (C) and Peak Demand (P). The higher the need to compensate for RES intermittency (with 

CCGT capacity in this case), the higher the ratio. The 1.62 ratio in RES 2020 is very close to the C/P ratio in the Nuc900 scenario 

of the FPB study (1.58). RES 2020 thus remains coherent with the stoppage of 900 MW of nuclear capacity. 

** The available information is 13 845 MW in 2010 according to the FPB’s study. 
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Appendix 2: details on the model’s inputs 

Energy 

source 

Load 

factors 

Total costs (1) Belgian direct jobs 
Domestic share 

in total costs (2) 

CAPEX 
(k€/MW) 

OPEX 
(€/MWh/y) 

CAPEX 
(FTE/MW/y) 

OPEX 
(FTE/GWh/y) 

CAPEX OPEX 

CCGT 59% (3)  755 7.5 0.75 0.01 20% 80% 

Hydraulic 46% 8 000 (4) 70.0 27.8 0.41 81% 85% 

Wind - 

Onshore 
23% 1 550 22.0 3.1 0.10 43% 100% 

Wind - 

Offshore 
40% 3 800 (5) 35.0 9.2 0.10 59% 95% 

Solar - PV 10% 1 560 (6) 19.8 18.2 0.23 42% 100% 

Biomass 41% (7) 4 000 47.0 9.0 0.24 51% 66% 

Geothermal 86% 14 069 32.4 24.2 0.23 40% 100% 

Capacity installation 

(1) Excluding fuel costs 

(2) Calculated as a weighted average along the different links of the value 

chain 

(3) Adjustment variable: 69% in the “RES-E 11%” scenario, 59% in the 

“RES-E 24%” scenario. 

(4) New hydro capacities installed correspond to small power units 

(5) Excludes the installation of the Belgian offshore grid 

(6) Excludes administrative costs 

(7) 50% in the “RES-E 11%” scenario 

Following feedback from market experts on the fact that changes in costs and labor productivity 

should remain limited in the future, this report has assumed constant unit prices and labor intensity 

ratios for RES and CCGT technologies. 

Regarding indirect jobs, this report has assumed a yearly productivity gain of 2%, corresponding to 

an average yearly gain for sectors in stable economic situations. 

Fuel costs 

Undiscounted nominal fuel costs for natural gas are assumed to be 29€ / MWh of primary energy in 

2013, and increase by 3.1% a year until 2033 (source: International Energy Agency, World Energy 

Outlook 2013). 
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Renewables and related costs 

► Levelized cost of electricity renewable energy technologies (Fraunhofer ISE, 2013) 

► Investment and Operation, Cost Figures (VGB, 2011) 

► Projected Costs of Generating Electricity (OECD, 2010) 

► Offshore Wind in Europe (KPMG, 2010) 

Renewables in Belgium 

► Study on electricity supply perspectives by 2020 (SPF Economie & BFP-FPB, project) 

► Renewable Origin Electricity Production (Observ’ER, 2013) 

► Study on Green Certificates (3E, 2013) 

► Towards 100% renewable energy in Belgium by 2050 (BFP-FPB, ICEDD & Vito, 2013) 

► The Energy Market in 2010 (SPF Economie, 2011) 

Renewables and employment 

► Renewable Energy and Jobs (IRENA, 2013) 

► Green Growth, The impact of wind energy on jobs and the economy (EWEA, 2012) 

► The impact of renewable energy policy on economic growth and employment in the 

European Union (EmployRES, 2009) 

► Working for the Climate, Renewable Energy & the Green Job [R]evolution (EREC, 

Greenpeace & ISF, 2009)  

► Wind at Work, Wind energy and job creation in the EU (EWEA, 2008) 

Appendix 3: selective bibliography 

Appropriate discount rate 

► Taux d’actualisation et développement durable (Gollier C., 2011) 
o ageconsearch.umn.edu/bitstream/140358/2/iss11-23-1.pdf 

► The Economics of Climate Change: The Stern Review, Cambridge University Press, 

Cambridge (Stern N., 2007) 
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Impact on trade balance: CAPEX and OPEX (M€ discounted using 2.8% rate) 

Appendix 4: detailed figures (1/4) 

CAPEX - 

Imported 
OPEX - 

Imported 
Fuel - 

Imported 

Biomass 2153 504 1949 

Offshore 

Wind 
2221 111 0 

Onshore 

Wind 
1207 0 0 

PV 889 0 0 

Hydropower 33 12,1 0 

Geothermal 30 0 0 

CHP 0 0 0 

CCGT 0 0 4061 

Total 6 533 628 6 011 

RES-E 24% 

RES-E 11% 

Cumulated import bill (CAPEX, OPEX, fuel) 

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

RES-E 11%   96      351      766   1 341   2 078   2 978   4 041   5 105   6 094   7 086   8 080   9 077  

RES-E 24%     898   1 837   2 817   3 837   4 896   5 994   7 130   8 253   8 654   9 051   9 443   9 832  

CAPEX - 

Imported 
OPEX - 

Imported 
Fuel - 

Imported 

Biomass 0 0 0 

Offshore 

Wind 
0 0 0 

Onshore 

Wind 
0 0 0 

PV 0 0 0 

Hydropower 0 0 0 

Geothermal 0 0 0 

CHP 0 0 0 

CCGT 694 143 17 330 

Total 0 0 0 

Year 2025 2026 2027 2028 2029 2030 2031 2032 2033 

RES-E 11%  10 076   11 078   12 083   13 090   14 100    15 113    16 128    17 146    18 167  

RES-E 24%  10 216   10 597   10 974   11 348   11 718    12 086    12 451    12 812    13 172  

Cumulated domestic spending (CAPEX, OPEX, fuel) 

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

RES-E 11%     28      60      97        138        184        233        285        341        377        413        448        482  

RES-E 24%       984     2 019     3 102     4 232     5 405     6 619     7 871     9 161     9 685     10 198     10 699     11 189  

Year 2025 2026 2027 2028 2029 2030 2031 2032 2033 

RES-E 11%       515        546        578        608        637     666     694     721     747  

RES-E 24%    11 669     12 137     12 596     13 044     13 483    13 911    14 331    14 741    15 142  
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Impact on GDP (M€ discounted using 2.8% rate) 

Appendix 4: detailed figures (2/4) 

RES-E 24%, average annual gross value added during installation period (2013-2020) 

RES-E 24%, average annual gross value added during operation period (2014-2033) 

Total GVA in the two scenarios over the period 2013-2033 

Direct GVA Indirect GVA 

Wind Energy Offshore 147 104 

Biomass 84 67 

Wind Energy Onshore 33 26 

Photovoltaic 28 17 

Hydropower 6 5 

Geothermal 1 1 

All RES 298 219 

CCGT 0 0 

Direct GVA Indirect GVA 

Wind Energy Offshore 39 23 

Biomass 38 25 

Wind Energy Onshore 17 10 

Photovoltaic 4 3 

Hydropower 2 1 

Geothermal 0 0 

All RES 99 62 

CCGT 0 0 

RES-E 11% RES-E 24% 

Direct GVA – Installation 60 2 384 

Indirect GVA – Installation 32 1 753 

Direct GVA – O&M 210 2 015 

Indirect GVA – O&M 105 1 296 

Total 407 7 447 
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Impact on Employment (FTE) 

Appendix 4: detailed figures (3/4) 

RES-E 24%, average yearly employment linked to equipment installation (2013-2020) 

RES-E 24%, average yearly employment linked to equipment operation (2014-2033) 

Yearly Employment in the two scenarios over the period 2013-2033 

Direct Employment Indirect Employment 

Wind Energy Offshore 1 817 1 388 

Biomass 2 459 288 

Wind Energy Onshore 1 343 844 

Photovoltaic 581 353 

Hydropower 83 58 

Geothermal 12 9 

All RES 6 296 2 940 

CCGT 0 0 

Direct Employment Indirect Employment 

Wind Energy Offshore 705 297 

Biomass 419 474 

Wind Energy Onshore 341 154 

Photovoltaic 174 48 

Hydropower 33 14 

Geothermal 6 2 

All RES 1 678 990 

CCGT 0 0 

RES-E 11% RES-E 24% 

Direct Employment – 

Installation 
118 6 296 

Indirect Employment – 

Installation 
55 2 940 

Total 173 9 236 

RES-E 11% RES-E 24% 

Direct Employment – 

O&M 
125 1 678 

Indirect Employment – 

O&M 
41 990 

Total 165 2 668 

Direct and indirect employment in the two scenarios 

Year 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

RES-E 24% 

installation 9448 9385 9323 9262 9203 9145 9088 9032 0 0 0 0 
RES-E 24% 

O&M 0 441 875 1301 1720 2133 2538 2938 3331 3305 3280 3255 
RES-E 11% 

total 188 209 230 252 274 297 319 343 188 190 191 192 

Year 2025 2026 2027 2028 2029 2030 2031 2032 2033 

RES-E 24% 

installation 0 0 0 0 0 0 0 0 0 
RES-E 24% 

O&M 3230 3206 3183 3160 3137 3115 3094 3073 3052 
RES-E 11% 

total 194 196 198 200 202 204 206 209 211 
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Impact on tax revenues (M€ discounted using 2.8% rate) 

Appendix 4: detailed figures (4/4) 

Total taxes collected over 2013-2033 

Corporate tax Personal income tax Social taxes total (paid by employer and employee) 

RES-E 11% 90 44 80 

RES-E 24% 172 777 1847 

Details of taxes collected under RES-E 24% over 2013-2033 

Corporate tax Personal income tax Social taxes total (paid by 

employer and employee) 

Wind Energy Offshore 69 286 613 

Biomass 55 229 629 

Photovoltaic 11 141 341 

Wind Energy Onshore 35 101 225 

Hydropower 2 17 33 

Geothermal 0 3 6 

CCGT 0 0 0 
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Appendix 5: socio-economic performance ratios per 
technology 

Imports (M€) / TWh 

produced  

(over 2013-2033) 

M€ Belgian GDP / 

M€ spent 

(in 2020) 

Belgian employment 

(FTE) / TWh  

(in 2020) 

Wind Energy 

Offshore 
26 40% 880 

Biomass 79 25% 1037 

Photovoltaic 59 26% 3700 

Wind Energy 

Onshore 
23 29% 515 

Hydropower 28 49% 2217 

Geothermal 61 27% 1137 

CCGT * 144 8% 51 

* Ratios for CCGT are based on outcomes of the RES-E 11% scenarios. 

Other ratios are based on outcomes of the RES-E 24%. 


