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Abstract 

In recent years, climate change has gained significant attention, with new protocols such as the 

Kyoto Protocol and the Paris Agreement being implemented to limit global warming to a rise 

of 1.5 degrees Celsius. In response to this objective, many countries are innovating and finding 

ways to incorporate sustainable development into their policies. For instance, France conducts 

an annual study to comprehensively calculate the carbon footprint per capita of French citizens, 

providing insight into their consumption and impact. However, Belgium has been considered a 

country not committed enough to environmental protection and sustainability. Moreover, there 

is a lack of recent studies about Belgium’s carbon footprint. Therefore, building on the French 

methodology, this thesis aimed to calculate the carbon footprint of the average Belgian citizen 

for the year 2019, breaking it down into several categories as developed by France: Transport, 

Housing, Equipment, Public services and Commercial services. The average carbon footprint 

found for 2019 is 15.69 tonnes of CO2 equivalent, with Housing having the highest impact at 

4.93 tonnes of CO2 equivalent per person. The other contributors to the average carbon footprint 

are Equipment (3.66 tCO2 eq per capita), Transport (3.12 tCO2 eq per capita), Food (2.35 tCO2 

eq per capita), and finally, Administration, education and health, and other services (1.14 tCO2 

eq per capita). This particular footprint fails to meet the environmental objectives and is 

significantly higher than the global average, highlighting the need for the country to adopt more 

sustainable practices in the sectors with the greatest environmental impact. 

Keywords: Greenhouse gas emissions, Consumption habits, Environmental impact, Carbon 

footprint, France, Belgium, Emissions intensity 
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Introduction 

In the current context, it is becoming increasingly essential to tackle the climate emergency that 

the world is currently facing. Climate change, mainly caused by greenhouse gas emissions, 

represents a major threat to ecosystems, economies and societies around the world. The effects 

of climate change are already perceptible, as evidenced by the rise in average temperatures, the 

melting of glaciers and the increased frequency of extreme weather events. Such changes have 

repercussions on biodiversity, human health, food security and on economic and social 

infrastructure. In response to this situation, some countries have taken the initiative to find 

solutions to address this main issue. For instance, in France, the French Ministry of Ecological 

Transition and Territorial Cohesion with the assistance of the SDES (Services des Données et 

Etudes Statistiques) publishes an annual report on the official carbon footprint results, which is 

accessible to the general public. The carbon footprint of a country’s citizens, which measures 

the total amount of greenhouse gas emissions generated by human activities, is a crucial 

indicator for understanding and mitigating the environmental impact. For this reason, and given 

Belgium's poor environmental performance, this thesis will focus on calculating the country’s 

carbon footprint and assessing the associated impact of consumption. This research will 

therefore answer the following question: "What is the average Belgian carbon footprint in 2019 

and the relative contribution of different consumption categories to this footprint?".   

To answer this question, it is first necessary to understand what the carbon footprint and the 

current global environmental context are. The specific case of Belgium will be studied in order 

to determine its position within the global context. The existing studies on Belgium’s carbon 

footprint will be examined to gain insight into the calculations that have already been made and 

the methodologies employed. These aspects discussed in the literature review will help to define 

the scope of the thesis. The methodology will then be presented in order to facilitate a 

comprehensive understanding of the process by which the carbon footprint based on CH4, CO2 

and N2O will be calculated. The first part of the analysis will focus on how the carbon footprint 

is allocated according to the origin of emissions. Following this, the carbon footprint will be 

analyzed by consumption category: transport, housing, equipment, food, health, administration 

and education, and other services. This will provide an overview of Belgian consumption and 

allow a comparison with France. This will enable an analysis of the ways in which citizens of 

these neighboring countries behave and consume differently. Finally, the research limits and 

conclusion of the thesis will be presented.  
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Literature review  

1. Carbon footprint concept 

1.1 Greenhouse gas emissions  

Greenhouse gases owe their name to the fact that they work in a similar way to the glass in a 

greenhouse. Indeed, these gases capture the heat emitted by the Earth’s surface after it has been 

heated by the sun, preventing this heat from escaping into space and keeping it trapped in the 

atmosphere. This phenomenon, known as the greenhouse effect, is crucial for life on Earth 

because it maintains the planet at a level that is suitable to support life (European Parliament, 

2023). 

The atmosphere is estimated to capture approximately 23% of the incoming solar energy, while 

the Earth’s surface is estimated to capture approximately 48%. The remaining energy is 

reflected into space. Natural processes maintain a balance between incoming and outgoing 

energy, stabilising the temperature. Nevertheless, greenhouse gases are impenetrable to 

outgoing infrared radiation, in contrast to other atmospheric gases like nitrogen and oxygen. As 

a consequence of the increase in atmospheric greenhouse gas concentrations caused by human 

activities, energy from the Earth’s surface is trapped in the atmosphere and cannot escape the 

planet. This energy is reabsorbed at the surface, and thus, temperatures rise until a new 

equilibrium is reached because more energy enters our planet than leaves it (UN Environment 

Programme, 2022). 

The intensification of the atmospheric greenhouse effect impacts our planet’s climate by 

changing rainfall and snowfall patterns, raising average temperatures, and increasing the 

frequency of extreme weather events such as floods and heatwaves (European Parliament, 

2023). 

While CO2 is often the focus when discussing GHGs, there are several others, including 

methane, nitrous oxide, and trace gases such as hydrofluorocarbons (HFCs) and sulfur 

hexafluoride (SF6), collectively known as F-gases. All of these contribute to global warming at 

different levels (Ritchie et al., 2023). These gases vary in their ability to trap heat (their "global 

warming potential") and their atmospheric lifetimes.  
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1.2 Relevance of carbon footprint 

This measure is increasingly democratized and used by researchers and individuals in various 

contexts, but there is no universal definition that objectively and scientifically defines what 

"carbon footprint" means (Durojaye et al., 2020). Therefore, it is important to explain this 

concept to avoid any confusion.  

Calculating the carbon footprint of a population involves estimating the amount of greenhouse 

gases (GHGs) emitted to meet the demand for goods and services, whether these emissions are 

direct or indirect. It corresponds to a significant amount of environmentally damaging GHG 

emissions related to the production or consumption of goods and services (Durojaye et al., 

2020). This indicator can be calculated in various ways, primarily using two main methods: 

Process Analysis (PA) and Environmental Input-Output (EIO) analysis. The first method 

involves assessing the environmental impact of different products at each step of their 

production and life cycle. The second method, which uses Input-Output tables, is a 

macroeconomic approach where the carbon footprint of a production, individuals, a specific 

sector, or households can be more easily calculated. It should be precisely developed and is 

expected to encompass all direct and indirect emissions associated with the activities or 

populations considered. It can be calculated for a variety of situations, such as the activities of 

individuals, groups, organizations, companies, governments, and production industries 

(Durojaye et al., 2020). There are no universal rules for calculating carbon footprints; no global 

and general standards should be applied (Baude, 2021). Generally, it is measured in tons of CO2 

equivalent over a period of one year. 

Carbon footprint enables researchers and the population to have a concrete idea of the impact 

of human activities in terms of carbon equivalent emissions from individuals’ consumption of 

goods and services. The carbon footprint of a country, especially the average of its citizens, 

provides a different perspective from the GHG emission inventories already available from the 

UNFCCC. It is a universal reference that can be analyzed and understood by everyone. It assists 

individuals in understanding their environmental impact, enables governments to determine 

which environmental measures to implement, and allows countries to analyze their own impact. 

The carbon footprint is an important and interesting indicator as it considers globalization and 

economic exchanges between different countries (Baude, 2021).  

The ecological footprint developed by the Global Footprint Network is different as it measures 

how many natural resources a person or a population uses compared to the Earth’s capacity to 
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regenerate these resources and absorb waste. This can be observed by examining the 

relationship between supply and demand, the total resources consumed, and the basic needs and 

comparing these to a country’s capacity to produce and meet this demand (Global Footprint 

Network, 2024). 

2. Current global environmental context 

2.1 Global climate concerns 

Addressing the climate emergency facing the world is becoming increasingly crucial, as 

postponing global efforts to reduce greenhouse gas emissions could lead to an accumulation of 

these emissions in the atmosphere, making large-scale elimination more challenging (Stern, 

2015). The expected risks of global warming will impact food and water security, human health, 

economies, and society, leading to risks of damaging both nature and people (IPCC, 2023). 

Among other things, this climate change is causing rising sea levels, increasing extreme weather 

events impacting agriculture, population nutrition issues, etc (Fielding et al., 2023). Extreme 

weather events are driving people to migrate and flee their home countries, mainly in Africa, 

Asia and North America (IPCC, 2023). Studies have shown that by 2040, the population is 

expected to reach 13 billion, compared to 8 billion in 2023, this will lead to problems of land 

scarcity, migration pressures, and heightened reliance on fossil fuels (Didenko et al., 2017).  

Human activities contributing to climate change have already led to many weather extremes, 

including heatwaves, heavy precipitation, droughts or tropical cyclones. This contrasts with 

cold extremes, which are less likely to occur, as evidenced by a notable increase in the number 

of hot days compared to cold ones in recent decades (National Academies of Sciences, 2016). 

The frequency of extreme weather events has also surged in recent years, with 396 such 

disasters recorded in 2019 (Ebi et al., 2021).  Climate change is also affecting human physical 

and mental health in some parts of the world, particularly among vulnerable populations. 

Heatwaves have aggravated air pollution, further affecting the population (IPCC, 2023). 

Moreover, climate change and rising temperatures have increased the frequency and likelihood 

of droughts. In recent years, more than 2 million people, primarily in Africa, have suffered from 

drought, highlighting the unequal impact of climate change across the globe (Ebi et al., 2021). 
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2.2 Impact of consumption on climate change 

Consumption through the purchase of goods and services contributes to climate change. 

According to research from 2015, 60% of the world’s greenhouse gas emissions are caused by 

the production and use of goods and services for domestic use (Ivanova et al., 2015).  

Once the fundamental needs of an individual have been satisfied, they will start to purchase 

goods and services that will enhance their social status. Individuals strive to achieve greater and 

more elevated status, thereby leading to a growing demand for status products that are more 

costly. The production of these items results in greenhouse gas emissions that contribute to 

climate change (Cho, 2020). Indeed, a study conducted by Meinrenken et al. (2020) revealed 

that a product’s carbon emissions during its life cycle are equivalent to 6.3 times its own weight 

on average.  

Technology can help fight climate change by facilitating energy efficiency measures. 

Nevertheless, in recent decades, the benefits of technological advancement have been greatly 

outweighed by the increase in consumption and, to a lesser extent, population expansion. 

Moreover, although opting for sustainable products is a positive step toward environmental 

conservation, it is crucial to primarily focus on reducing our consumption (Wiedmann et al., 

2020). In addition, although the largest emitters of greenhouse gases are giant oil firms, 

consumers also contribute to them. Customers demand energy and goods produced from the 

fossil fuels supplied by these large corporations. According to one expert, items derived from 

fossil fuels account for 90% of the emissions released by fossil fuel companies (Cho, 2020). 

The conventional economic thinking has been that as consumer demand drives business 

profitability and job creation, consumption is crucial to economic growth. To keep this 

mechanism going, some businesses intentionally design their products to become outdated by 

making aesthetic changes (as observed in the fashion sector), upgrading the software or the 

design of their products, or stopping support for previous models. As the true costs of their 

manufacture, which should account for their effects on social justice and the environment, are 

not considered, the prices are therefore maintained low to persuade people to buy. Thus, 

customers continue to purchase (Cho, 2020).  

The restrictions imposed by the COVID-19 pandemic have highlighted to some people the 

potential for a more meaningful and less materialistic way of life (Cho, 2020). A survey by Vox 

journalist Sigal (2020) revealed that reducing consumption was one of the key changes that 

individuals wanted to maintain in the post-pandemic period. 
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2.3 International agreements and protocols 

To address all the issues mentioned above, several initiatives have been launched in recent 

years, such as the Kyoto Protocol and the Paris Agreement, which aim to limit global warming 

to a rise of 1.5 degrees Celsius compared to pre-industrial levels (Lemoine-Schonne, 2021). 

This protocol was crucial in motivating countries to deliver detailed and comprehensive GHG 

reporting and in reducing emissions in some countries (IPCC, 2023). The Paris Agreement was 

introduced in 2015 and was signed by 170 countries (Wei et al., 2021). This protocol plays a 

pivotal role in advancing environmental matters by promoting global initiatives in terms of new 

financing plans, climate policies, and emission reduction action plans (Bolea et al., 2020). 

Despite these efforts, there is still a gap between what is said and what is done. Nevertheless, 

even if many consider that the objective of limiting global warming to 1.5°C is unrealistic, the 

UNEP (2020) has indicated that there is a 66% chance of achieving this target if global 

environmental initiatives are implemented. 

2.4 Worldwide environmental initiatives 

Among the improvements, the average global environmental budget for climate change 

mitigation has increased by around 60% between 2013 and 2019. This has contributed in part 

to the reduction in carbon and energy intensity from 2010 to 2019. There has also been a notable 

improvement in green energies; solar power, wind power. Green urban infrastructures have 

gained in importance as the unit costs of these technologies have decreased, making 

photovoltaic and wind-generated electricity cheaper than fossil fuels and more cost-effective in 

many places. According to the IPCC’s sixth report, the price of solar power has increased by 

85%, wind power by 55%, and lithium-ion batteries by 85% between 2010 and 2019. However, 

barriers may persist in the implementation of emerging low-emission technologies, including 

constraints related to finance, resource and technology development, and limited capacity. 

An increasing number of countries and cities are considering achieving net-zero emissions by 

around 2050. Indeed, approximately 100 countries in the world have already discussed, 

announced or achieved net-zero GHG or carbon emissions. This represents two-thirds of the 

total GHG emissions in the world. Achieving net zero GHG emissions in various countries is 

expected to result in a significant decline in global temperatures (IPCC, 2023). 
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19 countries in Annex I1 jurisdictions and the EU, have adopted a total of 194 climate laws 

(Stern, 2015). This underlines the commitment of these countries to tackling climate change 

through the implementation of specific legislative measures (Stern, 2015). All these initiatives 

have improved average carbon emissions in Europe. For example, EU emissions have fallen by 

20.8% since 1990, in part due to practices that reduce methane (CH4) emissions and stabilize 

carbon dioxide (CO2) levels (Janssens-Maenhout et al., 2017). In France, average emissions per 

citizen have decreased by 23% compared to 1990 (Edgar, 2023). However, these initiatives 

alone are not enough. Despite local successes, the global carbon footprint per capita has 

increased by 58% since 1990 (Edgar, 2023). This is partly due to global greenhouse gas 

emissions that have been on the rise since the pre-industrial era, with countries like China still 

emitting more CO2 than before, contributing to this trend (Janssens-Maenhout et al., 2017). 

Furthermore, other countries are less committed to the climate cause and are hindering global 

progress on environmental initiatives, such as North America, Australia, and the United 

Kingdom (Stern, N, 2015).  

As a result, the air temperature has risen by 1.53 degrees Celsius since the pre-industrial period 

(Ebi et al., 2021). To stop the rise in temperature, global CO2 emissions must be reduced to 

zero, and in cases where certain activities still emit CO2, compensatory measures should be 

taken by other activities to absorb it, thereby achieving a balance (IPCC, 2014). Countries 

should explore new innovative methods of consumption and production to significantly reduce 

their emissions. This is imperative, as the majority of projection scenarios indicate that CO2 

emissions will only reach zero around 2070-2080, with other gases reaching this point even 

later, by 2100 (Marbaix et al., 2018). 

However, the challenge remains to implement sustainable changes. Frantzeskaki et al. (2019) 

launch a study to identify the most resilient initiatives to future uncertainties as those that adopt 

sustainable lifestyles, support good sustainability governance, and promote adaptive resource 

management for Europe. It is evident that improvements are feasible, as evidenced by 

observations made during the global pandemic caused by COVID-19. From April 2020, there 

was a daily reduction of approximately 17% in CO2 emissions compared to the average 

observed in 2019 (Le Quéré, 2020). The reduction in road and public transport accounted for 

50% of this reduction. Energy consumption and travel have been impacted by the strict rules 

 
1 Annex I jurisdictions refers to a group of countries designated in Annex I of the United Nations Framework 

Convention on Climate Change (UNFCCC) 
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introduced by the government. In general, in times of crisis, emissions reductions are followed 

by a drastic increase in emissions, as observed during the 2008 global financial crisis. In 2009, 

emissions fell by 1.4% before rising by 5.1% in 2010 (Le Quéré, 2020). The thing is that if we 

look at the evolution of global emissions, when they experience a significant decline over a 

relatively short period, this is not a consequence of improvements in production or 

consumption, or of the implementation of new initiatives. Rather, it is the result of an economic 

crisis that has an impact on CO2 emissions (Bolea et al., 2020). This underscores the need for 

long-term action plans to achieve meaningful and lasting improvements. 

2.5 Overview of global environmental differences 

It is important to be aware of the highly unequal consumption patterns around the world. A 

study conducted in 2009 on the carbon footprints of 73 countries found a strong correlation 

between the carbon emissions of these countries in the year 2001 and per capita consumption 

expenditures. This study observed that as nations become wealthier, their carbon footprint 

increases by 57% for each doubling of expenditures. This means that the footprint is growing 

less and not in proportion to the increase in expenditure. The carbon intensity of consumption 

therefore decreases as spending rises (Hertwich & Peters, 2009).  

Furthermore, it is evident that not all populations are equally affected by climate change. Some 

regions have already begun to experience its impacts, with varying degrees of harm. For 

instance, at 1.5°C of global warming, continents such as Asia, Africa, and North America are 

expected to experience more heavy precipitation and flooding events. These weather 

phenomena are likely to spread to other parts of the world if global warming is limited to 2°C 

or below. The population is disproportionately affected by extreme weather events. People in 

areas with higher poverty, limited access to basic necessities, governance issues, scarcity of  

resources, and conflicts are more vulnerable (IPCC, 2023). The carbon footprint per capita in 

several African countries in 2001 was 1 ton per person, while for the United States during the 

same year, the footprint was calculated at 30 tons per person (Hertwich & Peters, 2009). 

Therefore, the countries most affected by climate change are sometimes those with the smallest 

carbon footprints. 

Moreover, as shown in Bolea et al. (2020), trade and globalization are major factors in the 

increase in emissions from countries. For example, in some Asian, Central, and Eastern 

European countries, trade is one of the main contributors to their CO2 emissions, since in these 
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countries, dynamic trade is associated with strong growth in emissions. China, India, and 

Luxembourg have the highest growth rates in CO2 emissions, mainly due to domestic demand 

and economic expansion (Bolea et al., 2020). Furthermore, inequalities in GHG emissions still 

persist across different regions: in 2019, average net anthropogenic GHG emissions per capita 

fluctuated from 2.6t CO2 eq to 19t CO2 eq, with a global average of 6.9t CO2 eq. Least 

Developed Countries (LDCs) and Small Island Developing States (SIDS) clearly had lower 

emissions per capita compared to more developed countries. In 2019, 35% of the global 

population lived in countries that emitted more than approximately 9t CO2 eq per capita (IPCC, 

2023).  

Even within Europe, there are disparities in consumption and emissions among different 

countries. For instance, the six highest-emitting countries in Europe collectively account for 

over 60% of methane emissions. These countries include Germany (16.2%), the UK (14.8%), 

Poland (13.4%), France (10.5%), Italy (7.0%), and Spain (5.4%) (Janssens-Maenhout et al., 

2017). With the implementation of various climate protocols within the EU to limit global 

warming to 1.5 to 2 degrees, a reduction in carbon footprint is necessary to achieve this 

objective. According to research based on household consumption, in 2020, only 5% of EU 

households had a carbon footprint of less than 2.5 tCO2 eq/cap in line with the climate 

commitments. Indeed, in order to meet climate change targets, per capita emissions must fall 

between 2.5 and 3.3 tons of CO2 per inhabitant by 2030, which is considered the minimum 

acceptable level for preserving the environment and addressing climate change (Ivanova & 

Wood, 2020).  In contrast, 1% of EU households had a carbon footprint of 55 tCO2 eq/cap, 

which is more than 20 times the amount that is expected to meet the EU’s climate commitments. 

There are major inequalities in consumption patterns and emissions reduction efforts; the 10% 

of households with the highest emissions in Europe produce more greenhouse gases than the 

bottom 50% of the population due to their excessively high consumption (Ivanova & Wood, 

2020). In this study, air travel was identified as the consumption category most affected by 

income variations and the most unequal in terms of distribution. As incomes rise, air travel use 

increases disproportionately (Ivanova & Wood, 2020).  

 

In 2021, a study was initiated to analyse the GHG emissions of 167 major cities worldwide, 

identifying the main sectors responsible for these emissions and the mitigation plans already 

introduced for the period from 2020 to 2050 (Wei et al., 2021). The study found that 113 of the 

167 cities have implemented concrete action plans with clear and achievable targets. Asian 
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cities were identified as the worst contributors in terms of carbon emissions. Furthermore, on a 

per capita basis, cities in developed countries, including Japan, the USA, South Korea, 

Germany, and Singapore, generate more emissions than those in developing countries. It is 

crucial that governments implement strategies and initiatives targeting cities, as they account 

for 70% of greenhouse gas emissions and can thus be a primary focus for reducing national 

emissions (Wei et al., 2021). As observed in the research by Ivanova and Wood (2020), which 

focused on countries, a similar inequality is evident in the analysis of cities. The 25 most 

carbon-intensive cities contribute to over 52% of the total GHG emissions of all the cities 

analysed. The cities in question are Handan, Shanghai, and Suzhou in China; Tokyo in Japan; 

Moscow in Russia; and Istanbul in Turkey.  

 

To provide another illustration of the considerable influence of cities on greenhouse gas (GHG) 

emissions and the specific targets for their reduction, another study analysed 108 cities and 

examined the causes of emissions. This revealed that stationary energy is considered the 

principal source of emissions, along with fuel combustion and electricity used for buildings and 

houses (Wei et al., 2021). In 54 of the 108 cities, stationary energy accounts for more than 70% 

of their total emissions, highlighting its significant environmental impact. This information is 

crucial for determining focus areas for substantial emission reductions. New policies on 

electricity consumption and industrial green transformation need to be implemented. Among 

the most effective strategies are those targeting stationary energy and transportation, as these 

sectors are the primary sources of emissions in global cities. Effective strategies include 

promoting green traffic and green transport alternatives. Moreover, targeting waste 

management and recycling is important, as they also play a pivotal role in GHG emissions. 

Cities should implement consistent rules for evaluating and monitoring the progress of 

mitigation actions to ensure they meet their commitments and are on track to achieve their goals. 

All actions should also be traceable and reported (Wei et al., 2021). 

 

 



11 

 

 

 

3. Case of Belgium  

3.1 Environmental situation in Belgium 

Belgium has undertaken several environmental initiatives. Among them, there is support for 

photovoltaics based on production aid mechanisms, such as green certificates, initially 

accompanied by installation grants (Vandeburie, 2016). 

Moreover, Belgium launched the Walloon Climate Decree in February 2014, with the aim of 

regulating greenhouse gas emissions in the Walloon region. The main objectives were the 

reduction of CO₂ emissions by 30% by 2020 and the reduction of emissions by 80% to 95% by 

2050 (Climate Decree, 2014). The decree establishes emission budgets for five-year periods, 

which are set by the government based on climate objectives, scientific knowledge, and socio-

economic impacts (Climate Decree, 2014). To advise the government on climate-related issues, 

a committee of seven experts was established. Among the actions taken in this decree, the Air 

Climate Energy Plans (PACE) were implemented. The plan has two principal objectives: firstly, 

to limit global warming to 1.5 degrees Celsius by reducing fossil fuel emissions and, secondly, 

to adapt to mitigate the environmental impacts of climate change (Walloon Government, 2023).  

The plan proposes solutions to reduce energy consumption, develop renewable energies, 

promote sustainable alternatives in various areas, and ensure a fair transition. 

It is worth mentioning the work carried out by the NGO Climate Action Network (CAN) 

Europe, which presents an assessment report on 15 final National Energy and Climate Plans 

(NECPs) that were sent to the Commission before May 2020. According to the Governance 

Regulation, all Member States are required to draft their NECPs, which include an integrated 

description of their energy and climate objectives, policies, and targets, between 2021 and 2030. 

In accordance with EU legislation, the energy and industry sectors play a major role in 

achieving the EU’s economy-wide emissions reduction target of 40% through the Emissions 

Trading System (ETS). Moreover, other sectors such as waste, transport, buildings, and 

agriculture, which are not included in the ETS, are subject to specific targets set by Member 

States under the Effort Sharing Regulation and Climate Action Regulation (CAN Europe and 

ZERO, 2020). 

Belgium got particular attention since it was the only nation to have demonstrated a lower level 

of commitment to energy efficiency in terms of primary and final energy compared to its draft 

plan. The main reason for this is the lower integration of advanced biofuels, which has resulted 
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in a reduction in the renewable energy share from 18% to 17.5%.  It is explicitly stated in the 

Energy Efficiency Directive and the Renewable Energy Directive that the European targets can 

only be increased in the future. As a result, the final NECP for the two national contributions 

must include an assessment process, which is currently missing. Furthermore, Belgium 

maintains one of the lowest rates of environmental taxation within the European Union (CAN 

Europe and ZERO, 2020).  

Belgium has shown a low level of climate ambition. Indeed, Belgium has not met the deadline 

set out in the Effort Sharing Regulation for reducing emissions in its non-ETS sectors by 35% 

relative to 2005 levels by 2030. Belgium must set a target to reduce greenhouse gas emissions 

by approximately 55% by 2030 in order to contribute fairly to the 1.5°C temperature limit. 

Furthermore, Belgium needs to close the gap between its current actions and policies and the 

long-term goals of the Paris Agreement. To achieve this, there must be better alignment and 

integration between the NECPs and national long-term objectives 

There is a notable lack of coordination between regions regarding effective climate governance. 

Currently, there is no unified long-term plan shared among the federal and regional 

administrations for achieving climate objectives. The separation of powers between these levels 

of government complicates coordination on such a cross-cutting issue as climate change. The 

NECP does not specify how this situation will be improved. The final Belgian national energy 

and climate plan lacks innovation. Rather than introducing new approaches, the plan mainly 

replicates existing ones. The development of road infrastructure, where the Flemish area intends 

to expand the highway reaching Brussels while Brussels is aiming to minimize the use of 

automobiles, is an example of how regions are not in harmony when it comes to policies and 

actions. Therefore, establishing Belgium’s medium- and long-term climate goals and ensuring 

coordination between the federal and regional levels would be ensured by the introduction of a 

national climate law. A further step would be to ensure that all institutions are transparent in 

the coordination of climate policy (CAN Europe and ZERO, 2020).  

To give an example, the Klimaatzaak association initiated legal action in 2014 against the four 

Belgian authorities, including the Regions and the federal state, claiming that the Belgian state 

had not taken adequate measures to combat climate change and meet its 2020 commitments 

(Vandeburie, 2016). The Flemish government has recently initiated an appeal of the climate 

ruling, which states that by 2030, the country’s greenhouse gas emissions must be reduced by 

at least 55% compared to 1990 emissions, arguing that such an objective is too expensive and 
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unrealistic, while the Brussels-Capital Region and the federal government have accepted the 

ruling (Klimaatzaak, 2024).  

3.2 Existing studies on carbon footprint in Belgium 

Several studies have been carried out to calculate Belgium’s carbon footprint, some based on 

the consumption of Belgian citizens, while others only consider emissions generated within the 

territory. In 2018, the IPCC published a document outlining existing studies on the average 

Belgian carbon footprint (Marbaix et al., 2018).  

A study launched by Hertwich et al. (2009), mentioned in the IPCC document, uses global 

MRIO tables based on the Global Trade Analysis Project (GTAP) database for the year 2001. 

They calculated greenhouse gas emissions based on the final consumption of goods and services 

across 8 categories, including construction, housing, food, clothing, mobility, manufactured 

products, services, and trade. They arrived at a carbon footprint of 16.5 tons of CO2 equivalent 

for Belgium, with mobility being the highest emitting sector (Hertwich & Peters, 2009). This 

document seems to be the first one to analyse and compare the carbon footprint of different 

countries using a single trade-related model of the global economy. It therefore offers a 

consistent methodology that facilitates comparisons and enables more accurate estimation of 

emissions from trade. However, the data is derived from a global model, which may entail 

certain compromises in terms of data quality and resolution at the product scale. All trade 

connections between areas are included in the completely interconnected MRIO model. The 

MRIO table, which displays the needs for both imported and local goods from every industry 

in every location, is the central component of this model (Hertwich & Peters, 2009). They define 

the carbon footprint as the total amount of greenhouse gases, including carbon dioxide, 

methane, nitrous oxide, and fluorinated gases, emitted during the production of goods and 

services intended for final consumption, as well as the GHG emissions from consumption 

activities. They weight the different greenhouse gases together using global warming potentials 

over 100 years. Furthermore, they deal with the final consumption of governments, investments, 

and households. In accordance with the findings of recent studies, this report reinforces the 

importance of consumption categories in relation to the overall environmental impact of 

households. The most significant environmental impact is observed in the supply chain, which 

is not directly perceived by households in their final products. The three most significant 

consumption categories are food, shelter (including building it) and mobility (Hertwich & 

Peters, 2009). 
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In 2017, a study launched by the Federal Office concluded that in 2007, the average carbon 

footprint of Belgian citizens was approximately 16 tons per year considering the net balance of 

exports and imports, production within Belgium, and direct household emissions (Marbaix et 

al., 2018).  Hambÿe et al. (2017) obtained a result for 2007 of 145Mt of CO2 equivalent, 

including total GHG emissions apart from direct household emissions. To arrive at a per capita 

carbon footprint, it is necessary to consider the emissions directly emitted by households and 

divide this result by the number of inhabitants in Belgium in 2007 (10,584,5342). As indicated 

in their work, they exclude the direct households’ emissions, which amount to around 30 million 

tons of CO2 (Hambÿe et al., 2017, p.18).  

The calculation is as follows: 
145𝑀𝑡 + 30𝑀𝑡

10584534
=  16.53𝑡 𝐶𝑂2 é𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 

This is very similar to the result mentioned in the IPCC letter which indicated a carbon footprint 

of 16 tons of CO2 equivalent (Marbaix et al., 2018). The study by Hambÿe et al. (2017) 

demonstrates the importance of coherence with full national accounts for determining the 

carbon footprint with multi-country tables, particularly for a small open economy like Belgium. 

In addition, they demonstrate that the most significant benefit of utilising a MRIO (Multi-

Region Input-Output) database over national data for carbon footprint determination is the 

enhanced representation of foreign technology. However, a difference is observed between the 

national statistics and the data for specific nations seen in MRIO databases. This study also 

demonstrated that Belgium’s carbon footprint attributable to consumption is significantly 

higher than emissions linked to production.  

The IPCC report also mentions the study carried out by Vercalsteren and other researchers in 

2017 (Marbaix et al., 2018). The study revealed a carbon footprint per average Flemish citizen, 

based on total consumption, of 20 tons for the year 2010. This carbon footprint is composed of 

CO2, CH4 and N2O emissions. This figure is ten times higher than the anticipated level required 

to meet the 2°C global warming limit by 2050. The study identified housing, transportation and 

food as the sectors with the highest emissions from Flemish citizens in 2010 (Vercalsteren et 

al., 2017). In terms of methodology, they based their study on a Flemish environmental Input-

Output model that was developed and refined over the period 2007-2012. This model allows 

for the mapping and detailed analysis of the environmental, economic and employment impacts 

 
2 Eurostat (2007). Population on 1 January by age and sex. 

https://ec.europa.eu/eurostat/databrowser/view/demo_pjan/default/table?lang=en&category=demo.demo_pop 

 

https://ec.europa.eu/eurostat/databrowser/view/demo_pjan/default/table?lang=en&category=demo.demo_pop
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of production and consumption activities throughout the value chain. In 2012, the 

environmental impact of Flemish production and consumption was analyzed for the first time 

using the Flemish IO (Input-Output) environmental model for the data year 2003. Subsequently, 

the model was updated for the years 2007 and 2010 by coupling it with the MRIO model 

Exiobase, which allows more accurate mapping of the environmental impact of imports and a 

more detailed geographical analysis than in the previous study (Vercalsteren et al., 2017). The 

Flemish carbon footprint calculation encompasses the greenhouse gas emissions associated 

with Flemish final demand, made up of final consumption by households and public authorities, 

investments by households, public authorities and businesses, and changes in stocks. The 

Flemish final demand includes both domestically manufactured products for consumption 

within Flanders and imported products for consumption within Flanders. The carbon footprint 

of Flemish consumption therefore includes greenhouse gas emissions generated during the 

production and transport of the goods and services consumed and GHG emissions resulting 

from household consumption activities.  In this report, calculations are made with a high degree 

of precision by examining the contribution to the carbon footprint of 124 Flemish sectors and 

163 sectors in 48 countries or regions in the rest of the world. This level of detail is then 

aggregated into 69 sectors for clarity. The 48 countries or regions are classified into seven 

regions: Flanders, the rest of Belgium, the rest of Europe, the Americas, Asia and the Pacific, 

Africa, and the Middle East (Vercalsteren et al., 2017). 

Other studies on the subject related to the thesis were found, in addition to those mentioned in 

the 2018 IPCC document. For example, a study calculating CO2 emissions for Belgium from 

1995 to 2004 concluded that Belgium was a net exporter of CO2 emissions until 2002 (Sissoko 

& Vandille, 2008). This implies that Belgian exports, translated into atmospheric emissions, 

exceed imports. During this period, Belgium produced more GHG-intensive products than it 

was necessary to satisfy domestic consumption.   

In the document "The Global Resource Footprint of Nations", the carbon footprint per Belgian 

citizen for the year 2007, calculated using EXIOBASE 2.1, was 16,463 tons of CO2 equivalent. 

According to this paper, Belgium is currently positioned at 13th place globally, ahead of 

Germany and behind the United Kingdom. On average, each person in Belgium had an 

ecological footprint equivalent to 2.88 times the global average (Tukker et al., 2014).  

Research conducted by Goedemé et al. (2020) measures the socioeconomic features of Belgian 

households and their carbon footprint of consumption. This was achieved by using a dataset, 
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PEACH2AIR, which integrates data on domestic consumption with an enhanced Input-Output 

model. This model has been adapted to account for ecological factors, thereby enabling the 

quantification of greenhouse gas emissions generated throughout the supply chain of 

household-consumed products and services. The household carbon footprint (HCF) is a 

measure of households’ GHG or CO2 direct and indirect emissions. It is used to analyse the 

relationship between consumption and emissions at the household level. On the one hand, direct 

emissions come from activities such as the use of heating fuel for domestic purposes or driving 

a car. On the other hand, indirect emissions are generated by the utilisation of products and 

services that have been created by others. Therefore, the supply chain and waste management 

are associated with indirect emissions, which encompass emissions from the extraction of raw 

materials, the manufacture of intermediate products, the transportation of goods, the production 

of final products and the management of waste. Most HCFs are the result of indirect emissions 

(Zhang et al., 2015).  

In their work, Goedemé et al. (2020) explain the process of Input-Output analysis, which maps 

supply networks at the industry and product levels of the economy using data. The key principle 

of this methodology is that the purchases made by each industry over a year from other 

industries, as well as from itself, and the quantity of inventory utilized (input) are equal to the 

precise amount necessary to produce the industry’s total output (sales to other industries, as 

well as sales to final consumers and goods added to inventories). In particular, the 

environmentally extended (EE) Input-Output (IO) technique offers several advantages, 

including the ability to cover the entire economy, prevent the double counting of inputs and 

outputs, and account to produce secondary and processed goods. However, this model also 

presents certain limitations. These include the assumption of uniformity in the production of 

commodities and their prices within each industry, as well as the reliance on precise data 

collection, standardization, and environmental effect assessment.  

The analysis reveals that households with lower incomes have higher emissions per unit of 

consumption expenditure than those with higher incomes. The primary cause is that lower-

income people spend a larger percentage of their income on goods that produce emissions, such 

as housing and electricity. In addition, they discovered that the two biggest factors influencing 

household consumption-related emissions are living standards and household size (Goedemé et 

al., 2020).  
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Finally, the Bureau fédéral du Plan (BFP) has recently published a study on the production-

related CO2 emissions and the carbon footprint of Belgium’s three regions for the year 2015. 

This study is crucial as environmental policy is largely a regional responsibility in Belgium, 

and the country’s international commitments on reducing greenhouse gas emissions require 

agreement between the regions. The data used includes the inter-regional Input-Output table for 

Belgium, Eurostat’s global multi-country Input-Output table, and data on CO2 emissions at 

regional and international level. The carbon footprints found are 11.1 tons of CO2 in Flanders, 

9.9 tons in Brussels and 9.4 tons in Wallonia, all above the median for EU countries. More than 

half of the emissions linked to final demand in Flanders and Wallonia come from outside their 

regional borders, and in Brussels this share rises to almost 80%. These emissions mainly come 

from other Belgian regions and other countries, such as Germany, the Netherlands, China and 

Russia. The results show that carbon footprints exceed production-related emissions in all three 

regions, which means that their contribution to global emissions is greater when assessed from 

a consumption rather than a production perspective (Géal & Michel, 2023). 

4. Motivation and objectives of the research  

4.1 Importance of considering imports in the carbon footprint 

Emissions associated with imports constitute a significant portion of Europe’s carbon footprint 

due to the prevailing trends of globalization and increasing international trade. Given its 

relatively small size and concentrated population, Belgium relies heavily on imports to meet 

the diverse demands of its citizens due to the limited availability of resources within the country 

(Tukker et al., 2014). The country’s well-developed transportation network, which is 

interlinked with various European countries, facilitates access to resources, thereby 

compensating for the scarcity of rural land within the country (Tukker et al., 2014).  

Consumption patterns shape both production and associated carbon emissions. In order to gain 

a comprehensive understanding of the country’s carbon footprint, it is essential to examine the 

manner in which imports and exports interact with these consumption patterns. Initiating 

research in this direction not only provides a more accurate representation of the environmental 

impact but also facilitates the development of effective strategies to address the carbon footprint 

associated with global trade dynamics (Hambÿe et al., 2017). The importation of goods with 

high emissions intensity has the potential to significantly increase a country’s per capita carbon 

footprint. However, this impact may not be reflected in greenhouse gas emission calculations 
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that do not consider consumption. It is therefore essential to consider the responsibility of 

importing countries as much as that of producing countries (Hambÿe et al., 2017).  

Incorporating data on the import of goods and services is a crucial factor in calculating carbon 

emissions. For instance, in 2021, it was observed that 51% of the average carbon emissions of 

French citizens came from the importation of goods and services or the importation of raw 

materials used in the production of goods to meet the final demand of consumers (Baude, 2022). 

Furthermore, in France, since 1995, there has been an increase of 72% in emissions related to 

imports (Baude, 2022b).   

This perspective not only serves as a metric for assessment but also aims at raising awareness. 

By accounting for emissions linked to imports, the objective is to extend the responsibility of 

citizens beyond national borders and provide a more realistic evaluation of the climate impacts 

of a country’s consumption habits (Hambÿe et al., 2017). This shift in perspective allows 

citizens to make more informed decisions by providing a clear understanding of the climate 

implications associated with their consumption choices. It also encourages the adoption of 

sustainable consumption practices by fostering environmentally conscious behaviours. 

4.2 Carbon footprint initiated by the French Ministry of Ecological Transition and 

Territorial Cohesion 

The Ministry of Ecological Transition and Territorial Cohesion calculates the carbon footprint 

of the average French person based on an Input-Output analysis conducted by the Services des 

Donnés et Etudes Statistiques (SDES). This macroeconomic methodology uses two documents: 

Input-Output tables and physical environmental accounts for a range of economic activities 

categorized by branch, known as the NAMEA-air. 

The carbon footprint based on consumption calculated in France aims to consider globalization 

and the responsibility for environmental impact by including CO2, CH4, and N2O emissions. 

This study covers all of France and its overseas territories, including Martinique, Guadeloupe, 

French Guiana, Réunion, Mayotte, and Saint-Martin. It is also a methodology that raises 

awareness among the population regarding their consumption choices and the direct or indirect 

implications of their actions (Baude, 2022b). 

The carbon footprint calculated by the ministry considers GHG emissions from households as 

well as indirect emissions associated with final domestic demand, regardless of whether the 

goods and services are produced domestically or not. The indirect emissions encompass those 
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from domestic production, emissions associated with imports to meet final domestic demand, 

and emissions associated with imports for intermediate consumption in domestic production. 

Moreover, the French Ministry has recently published a document that provides a detailed 

breakdown of the carbon footprint by consumption category: transport, food, housing, 

equipment, and services. This facilitates the interpretation of the results and provides a more 

precise understanding of the economic sectors with the greatest environmental impact (Baude, 

2022a). 

For the year 2019, it was observed that France’s carbon footprint amounted to 663 million tons 

of CO2 equivalent, which equates to 9.9 tons per person. Emissions related to imports accounted 

for 54%, indicating that imported goods and services represent a significant portion of France’s 

total emissions. In 2019, the carbon footprint was composed of 74% CO2, 20% CH4, and 6% 

N2O (Baude, 2022b). 

In October 2020, the Ministry revised its methodology to address limitations in its calculations 

(Ministère de la transition écologique, 2021). It adopted an Input-Output calculation of the 

footprint using a MRIO (Multi-Regional Input-Output table) and improved the estimation of 

imported emissions from extractive industries. The revision methodology will be reflected in 

documents published from 2021 onwards. 

4.3 Formulation of the research question 

Carbon footprint assessments have been conducted on multiple occasions for the country of 

Belgium. A summary of the findings on the average carbon footprint of Belgians is presented 

in Figure 1.  It should be noted, however, that these studies do not cover the most recent years. 

Furthermore, there is no monitoring of trends, in contrast to the approach taken by the French 

Ministry of Ecological Transition and Territorial Cohesion. The studies reviewed employed a 

variety of methods for calculating the carbon footprint. For example, in some cases only CO2 

as a GHG is considered, while in others more GHGs are taken into account.  

These findings demonstrate the necessity of incorporating imports into the calculation of the 

environmental impact of consumption in Belgium as imports play a significant role in our 

country. It may also be beneficial to consider the differences in production practices across the 

diverse importing countries as exemplified by the French ministry. It would therefore be 

beneficial to reproduce a valid analysis, such as that of the French Ministry of Territorial 

Cohesion and Ecological Transition, in order to calculate the Belgian carbon footprint. As 
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previously stated, the French Ministry has revised its methodology, dividing it into six distinct 

consumption categories in 2017. A comparable methodology could be employed in Belgium, 

thus facilitating the visualization of the most significant impacts of Belgian consumption on 

their carbon footprint.  

This report presents the findings of new research of the average carbon footprint of Belgian 

citizens in 2019, the most recent year for which data is available. This will provide a foundation 

for examining recent data that significantly influences citizens’ overall carbon footprint, thereby 

facilitating a more realistic assessment of our environmental impact. In light of these 

considerations, the research question of this thesis is: "What is the average Belgian carbon 

footprint in 2019 and the weight of the different consumption categories on this footprint?" 

  

 

Figure 1: Studies on Belgium's carbon footprint 
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Methodology  

1. Macroeconomic carbon footprint method 

The aim of the thesis is to determine the total greenhouse gas emissions generated by an average 

citizen in Belgium over a specified period of one year in 2019, considering imports in different 

consumption sectors. The methodology employed is the one developed for calculating France’s 

carbon footprint by the Service des données et études statistiques (SDES). Unlike other 

environmental indicators, there are no internationally or nationally established standards 

governing the calculation of a country’s carbon footprint. This leaves room for a variety of 

methodological approaches. Macroeconomic modelling, or Input-Output calculation, is the 

methodology favoured by international statistical bodies and the scientific community. This 

approach has also been adopted by the French SDES (Baude, 2023).  The implementation of 

this methodology ensures that the results obtained are relevant and aligned with the practices 

recognised by specialised institutions. 

The selected methodology involves calculating the carbon footprint based on where goods are 

consumed rather than where the activities are located. The emissions calculated can be direct, 

for example, the CO₂ emitted by a car during a daily commute, or indirect, for example, via the 

manufacture of the car’s parts, which required energy from fossil fuels. This approach adopts a 

macroeconomic perspective, which considers the interconnections between different sectors 

and their contributions to overall greenhouse gas emissions.  

As this thesis is based on the methodology published by the French Ministry of Ecological 

Transition and Territorial Cohesion, an email correspondence has been established with the 

Ministry of the Environment to provide nuances and clarifications to this work (Appendix 1). 

Another interesting contact for the development of this research is 2tonnes, an association 

committed to accelerating the ecological transition. This organisation has undertaken almost 

the same methodology to calculate the carbon footprint per capita of different countries, 

including Belgium. This collaboration has helped us to validate the results of this thesis and to 

adapt the initial method (Appendix 2). 
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2. Scope of Belgian carbon footprint calculations  

2.1 Detail level of analysis 

The carbon footprint calculated here for the average Belgian citizen in 2019 excludes exports 

and re-exports, focusing exclusively on products and services that meet domestic demand. This 

includes the emissions of CO2, N2O, and CH4 associated with final demand, which have been 

estimated in euros. 

The results encompass the following: 

• Final household consumption 

• Final consumption of public administration 

• Final consumption of non-profit institutions serving households 

• Gross capital formation.  

This thesis examines the different emissions that constitute Belgium’s carbon footprint and 

categorizes them into four distinct groups:  

• Domestic production emissions to meet final domestic demand 

• Imports to meet the intermediary consumption of domestic production 

• Imports for final uses to satisfy imported final demand 

• Direct household emissions  

The emissions are broken down either by product or service categories or by industry. The 

classification of these products and services is dependent on the original database. Eurostat uses 

the NAF or NACE nomenclature, divided into 64 classes, whereas the OECD uses ISIC 

(International Standard Industrial Classification of All Economic Activities) which 

encompasses 45 classes for most countries, 21 classes for Japan, and 14 classes for the United 

States.   
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2.2 Greenhouse gases considered 

In this report, we have opted to concentrate our analysis on three greenhouse gases: nitrous 

oxide (N₂O), methane (CH₄) and carbon dioxide (CO₂). This selection is based on their 

relevance in fully representing the carbon footprint compared to other greenhouse gases (Signor 

& Cerri, 2013). These three gases account for 96% of the seven greenhouse gases in CO2 

equivalent listed in the Kyoto Protocol (Baude, 2021). Moreover, this decision aligns with the 

methodology introduced by the SDES and the Ministry of Ecological Transition and Territorial 

Cohesion, which also calculates carbon footprints based on these three greenhouse gases.  

 

 

 

 

 

 

 

 

Figure 2 : Greenhouse gas emissions by gas, World, 1850 to 2022 (Jones et al., 2024) 

In the majority of cases, greenhouse gas (GHG) emissions are quantified in terms of carbon 

dioxide (CO₂) equivalent. This is the most widely used metric for the measurement of GHG 

emissions. This method is also employed by the United Nations Framework Convention on 

Climate Change (UNFCCC) and enables a uniform comparison of the impact of distinct 

emissions on an equivalent scale (Ritchie et al., 2023). 

a. Importance of CO2  

The first gas considered in our calculations is CO2, which significantly contributes to the 

greenhouse effect on our planet. Although CO₂ is the most abundant gas, as illustrated in Figure 

2, it is not the most impactful in terms of its contribution to global warming. Indeed, methane 

(CH4) has a global warming potential of 28, while nitrous oxide (N2O) is 265 times more 
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harmful per unit emitted than carbon dioxide (CO2) (Ritchie et al., 2023). CO2 concentrations 

have risen by 40% since the Industrial Revolution (Kweku et al.,2018). Regardless of the source 

of combustion, whether fossil fuels used for energy production or natural sources such as 

forests, the resulting emissions always include CO2 and other by-products (Ramanathan & 

Feng, 2009).  

b. Importance of N2O 

N2O is primarily produced through nitrification and denitrification processes, which are 

themselves influenced by various external factors, including soil moisture and temperature. 

This gas remains in the atmosphere for an average of 121 years, which is shorter than that of 

CO₂ (up to a century or even thousands of years), as reported by Ritchie et al. (2023). The 

atmospheric concentration of N2O has increased by 19% since the industrial period (Didenko 

et al., 2017), as illustrated in Figure 2. Approximately 17.7 teragrams of N2O is emitted on an 

annual basis, with 87.2% of these emissions originating from the agricultural sector, particularly 

soil management and livestock practices (Cerri et al., 2009). This underscores the necessity for 

a significant reduction in GHG emissions within the agricultural sector. Given its considerable 

environmental impact and annual growth rate of between 0.2% and 0.3%, several mitigation 

strategies exist, including the prioritization of fertilizers with low N2O emissions, the 

management of soil chemistry and microbiology, and the promotion of sustainable agricultural 

practices (Signor & Cerri, 2013). 

c. Importance of CH4 

Since 1970, there has been a notable increase in the concentration of methane in the atmosphere. 

As a result, methane has become the second most harmful gas to the environment after CO2, 

accounting for 20% of global warming (Kirschke et al., 2013). The emission of this gas into the 

atmosphere has reached a rate of 50 teragrams per year over the past 20 years. It is important 

to note, however, that there are significant variations in its growth rate, which makes it difficult 

to track due to the uncertainty associated with natural emissions (Saunois et al., 2019). The 

principal factors responsible for its growing presence are the production and utilization of fossil 

fuels, intensive agricultural practices, waste management, rice cultivation, etc. (Lauvaux et al., 

2022). This gas differs from CO2 in terms of longevity in the atmosphere, with CH4 having a 

significantly shorter lifetime, approximately 12 years into the atmosphere, but a higher global 

warming potential (Ritchie et al., 2023). As indicated by the World of Data, over a 100-year 
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period, one ton of CH4 will result in 28 times more warming than the same amount of CO2 

(Ritchie et al., 2023).  Methane has a greater capacity to absorb infrared radiation than carbon 

dioxide. Consequently, reducing or stabilizing methane levels offers a more direct path to 

mitigating its impact on global warming than carbon dioxide. This aligns with the objectives 

outlined in the Paris Agreement (Saunois et al., 2019). 

2.3 Focus year: 2019 

This study focuses on the year 2019 for several reasons. Firstly, the methodology relies on a 

large amount of data, including Input-Output tables and emissions accounts for each exporting 

country included in the analysis. However, the data is available on an n+4 basis, meaning that 

all relevant data only became available in 2020. However, the year 2020 was not selected for 

analysis as it is not fully representative because of the pandemic crisis. Therefore, despite the 

availability of Eurostat and OECD data up to 2020, the year 2019 was selected as it offers a 

more accurate representation of Belgian consumption patterns and represents the most recent 

and reliable option. 

3. Data collection 

The methodology employed for the calculation is mainly based on two foundational documents: 

the physical account of carbon emissions for greenhouse gases (specifically CO2, N2O, and 

CH4), and the Symmetric Input-Output Table at basic price industry by industry. The two 

documents, which were used to calculate emissions in Belgium and the European Union, were 

sourced from the Eurostat database. The relevant documents were located under the Energy and 

Environment section and the Economy and Finance section, respectively. In order to ensure a 

comprehensive analysis of imports from a multitude of countries, data from exporting countries 

to Belgium and from the EU, was also necessary. Consequently, the OECD database is 

employed for countries for which data is not accessible in Eurostat.  The physical carbon 

emissions account and the IOTs are included for each country or group of countries used in the 

Belgian carbon footprint calculations. 

Eurostat is known as the statistical office of the European Union. It provides accurate statistics 

and data on Europe in collaboration with the National Statistical Institutes and other national 

agencies in EU Member States (Eurostat, 2024). Then, there is an international organization 

called the Organization for Economic Co-operation and Development (OECD) striving to 

create better policies. They collaborate closely with stakeholders, policymakers, and the public 
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to develop global standards based on facts and to address economic, environmental and social 

issues. (OECD, 2014).  

Input-Output tables are typically subdivided into three different tables: the Production matrix, 

the Use table for imports and the Use table for domestic output. The cells of the tables are 

classified according to the Statistical Classification of Economic Activities (NACE, Rev. 2). 

These tables allow us to identify the significance of various industries relative to expenditure 

categories, as well as their overall contribution to the economy (Eurostat, 2008a). 

The physical emission accounts for methane, nitrous oxide, and carbon dioxide provide the 

emissions caused by each industry in the Statistical Classification of Economic Activities 

(NACE, Rev. 2). This second document is also crucial for the analysis of emissions associated 

with each citizen’s consumption pattern. The data is presented in units of CO₂ equivalent. 

4. Estimating the carbon footprint of Belgian final demand 

The aim of the Input-Output calculation presented in this thesis is to estimate the quantity of 

greenhouse gases emitted for each euro of final demand in the product categories enumerated 

by the national accounts. The GHG intensities of the products (CO2, CH4 and N2O) are then 

multiplied by the value (in euros or in dollars) of the products demanded in the country. This 

calculation is focused on domestic demand and thus considers only emissions of CO2, CH4 and 

N2O associated with products consumed within the country. Emissions linked to exported 

products are therefore excluded. 

4.1 Input-Output analysis extended to the environment 

The Input-Output calculation in economics has its origins in the inter-industrial analysis work 

of the economist Wassily Leontief, who devised Input-Output tables in the 1930s and 1940s 

(Baude, 2022). The three tables, namely the Production matrix, the Use table for imports and 

the Use table for domestic output, illustrate the economic interactions between different 

industries in terms of the euro value of resources sold or purchased. The Production matrix is 

crucial for economics, as it encompasses the monetary flows between all industries within a 

country. Each entry represents the quantity of euros’ worth of resources purchased by one 

industry from another, while the output refers to the sales of resources between industries. The 

Use table for imports table provides insight into the proportion of imported resources for each 
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industry. Finally, the Use table for domestic output indicates the number of resources 

exchanged in euros within companies to meet a country’s domestic demand (Eurostat, 2008a). 

The method of analysis is based on the accounting balance between supply and demand 

described by the national Input-Output table. The supply side contains two elements: domestic 

production (P) and imports (M). The demand side is composed, in part, of intermediate 

consumption (IC) by companies. This encompasses the raw materials, semi-finished products, 

and services utilized by said companies, as well as the finished products they subsequently 

resell. Demand also encompasses final demand (FD) for the products in question. The final 

demand (FD) component represents the consumption of finished goods and services, as well as 

investment in business equipment and household housing, and exports (Baude, 2022). 

Consequently, the equilibrium between supply and demand can be formulated by the following 

equation:   

[𝑃] + [𝑀] = [𝐼𝐶] + [𝐹𝐷] (1) 

In this thesis, calculations have been carried out for all the different activities so that they can 

subsequently be grouped into consumption items. A variety of matrix sizes are employed with 

the following dimensions: 64x64 (Eurostat for Belgium and the European Union), 43x43 

(OECD for the United Kingdom, Switzerland, Norway and Türkiye), 21x21 (OECD for Japan), 

and 14x14 (OECD for the USA). For example, the first matrix represents the interrelationships 

between 64 product categories and 64 industrial sectors. The matrix elements indicate the 

quantity of a given product used by a particular industry. To illustrate, the element situated at 

position (i, j) in the matrix demonstrates the quantity of product i consumed by industry j. The 

64 products encompass a diverse array of goods and services, while the 64 industries represent 

the various economic sectors that produce or utilise these products. This structure enables the 

tracking of the flow of products through the economy and the calculation of the GHG emissions 

associated with each stage of the production chain. In addition to this detailed matrix, further 

aggregated tables are available, which group products and industries into broader categories. 

These tables allow analysis at a more macroeconomic level, thereby reducing the complexity 

of the data. 
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The equilibrium between supply and demand is written as follows in the symmetrical IOT: 

[
𝑃1

⋮
𝑃𝑛

] + [
𝑀1

⋮
𝑀𝑛

] = [
𝐼𝐶11 ⋯ 𝐼𝐶1𝑛

⋮ ⋱ ⋮
𝐼𝐶𝑛1 ⋯ 𝐼𝐶𝑛𝑛

]  . [
1
⋮
1

] + [
𝐹𝐷1

⋮
𝐹𝐷𝑛

]   (1bis) 

In this example, the value of n can be up to 64 or less, depending on the level of detail of the 

matrices of the different countries that are considered in the calculations. 

As previously stated, symmetrical Input-Output tables (IOTs) are decomposed into a domestic 

IOT (denoted by d) and an imported IOT (denoted by m), distinguishing between the domestic 

and imported components of demand. Under these conditions, equation (1) can be decomposed 

into two elements: 

𝑃 = 𝐼𝐶𝑑 +  𝐹𝐷𝑑 (2a) 

𝑀 = 𝐼𝐶𝑚 + 𝐹𝐷𝑚  (2b) 

In addition, intermediate consumption can be related to output. To achieve this, for each of the 

branches (j = 1..., n), the ratios connecting the value of intermediate consumption (𝐼𝐶𝑖𝑗) of each 

product (i = 1..., n) to the value of its production (𝑃𝑗) may be determined. These ratios, designed 

as 𝑎𝑖𝑗 = 𝐼𝐶𝑖𝑗/𝑃𝑗 , are commonly referred to as technical coefficients in academic literature. The 

matrix composed of all the technical coefficients is denoted [𝐴]. These coefficients represent 

the quantity of greenhouse gas emissions released in the production of each product within the 

corresponding industry. In the symmetric IOT, the technical coefficient can be decomposed into 

two matrices, one for intermediate consumption from domestic production [𝐴𝑑], the other for 

imported intermediate consumption [𝐴𝑚] (Baude, 2023).  

It is then possible to express output as a function of final demand by rewriting equation (2a) as 

follows: 

𝑃 = [𝐴𝑑]. 〈𝑃〉 +  𝐹𝐷𝑑 ⟺  [1 −  𝐴𝑑]. 〈𝑃〉 =  𝐷𝐹𝑑  ⟺ 𝑷 = [𝑰 − 𝑨𝒅]
−𝟏

. 〈𝑭𝑫𝒅〉 (3a) 

The final equation is conventionally referred to as the basic Leontief equation, in which the 

matrix [𝐼 − 𝐴𝑑]−1 describes the structure of the productive system in the country. Furthermore, 
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[𝐼] is the identity matrix defined as a matrix with a 1 on the diagonal corresponding to industry 

pairs (i,j) and 0 elsewhere (Baude, 2023). 

Regarding imports, equation 3b is constructed in a similar way to equation 3a. However, the 

matrix of technical coefficients is related to imported intermediate consumption, [𝐴𝑚], and the 

final demand concerned relates to imports for final use, 𝐹𝐷𝑚. Moreover, in the final version of 

equation 3b, 𝑃 is replaced by its value obtained from the Leontief equation (3a) (Baude, 2023). 

𝑀 =  [𝐴𝑚]. 〈𝑃〉 + 𝐹𝐷𝑚 ⟺  𝑀 =  [𝐴𝑚]. [𝑰 − 𝑨𝒅]
−𝟏

. 〈𝑭𝑫𝒅〉 + 𝐹𝐷𝑚 (3b) 

a. Emissions from domestic production 

The calculation of GHG emissions, noted E, associated with final demand is done by 

introducing the emission intensities (𝑒𝑗 = 𝐸𝑗 𝑃𝑗⁄ ) of each of the considered branches into the 

Leontief equation (Baude, 2022). 

For domestic production only, equation 3a becomes: 

𝐸𝑑 =  〈𝑒𝑗
𝑑〉. [1 − 𝐴𝑑]−1. 〈𝐹𝐷𝑑〉 (4a) 

Each euro of demand for final product i is therefore assigned a GHG value directly produced 

by industry j for that euro, as well as the GHGs indirectly assigned through the intermediate 

consumption of industry j and the industries that supply it. This process continues up to the 

most upstream stage in the process, which is the production of raw materials. 

The calculation of domestic emissions makes it possible to allocate the emissions from Belgian 

resident companies to the products of final demand, broken down according to the 64 categories 

of the symmetric IOTs. In these tables, the breakdown of final demand separates domestic 

demand (household consumption, non-profit organisations, public administration, gross fixed 

capital formation, and changes in inventories) from external demand (exports). This distinction 

enables the exclusion of emissions linked to exports, which are not incorporated into the carbon 

footprint of domestic demand. In the domestic Input-Output table, the units employed are 

expressed in millions of units of the national currency, which in Belgium is the euro. In contrast, 

the carbon dioxide emissions table uses units of tons of CO2. Details of the final calculations 

for domestic production emissions are presented in Appendix 3. 
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b. Emissions associated with imports 

To estimate import-related emissions, it is essential to consider the production structure of 

exporting countries and the emissions intensity of their various sectors. In order to achieve this, 

the calculation of these emissions must integrate statistical information specific to the exporting 

countries (p), including the structure of the productive structure, shown as [𝐼 − 𝐴𝑑,𝑃]−1 and the 

emission intensities of the sectors, represented as follows 𝑒𝑗
𝑝 =

𝐸𝑗
𝑝

𝑃𝑗
. An equation is constructed 

in a similar way to that used for domestic production (equation 4a): 

𝑬𝒎,𝑷 = 𝒆𝒋
𝒑

. [𝑰 −  𝑨𝒅,𝒑]
−𝟏

. 〈𝑴〉      (4b) 

The imports (𝑀) are then substituted by their equivalent in equation 3b: 

𝑬𝒎,𝑷 = 〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. ([𝐴 𝑚]. [𝐼 −  𝐴𝑑]−1. 〈𝐹𝐷𝑑〉 + 〈𝐹𝐷𝑚〉)        (4b’) 

The yellow component of the above formula represents the elements of equation 4b before the 

〈𝑴〉, which is equal to the productive structure multiplied by the emissions intensity. This 

represents the emissions associated with the production of services and products. This 

component is calculated for each exporting country, p, that is included in the calculation. Then, 

the blue and green elements represent equation 3b, as previously presented. More precisely, in 

blue, the matrix of technical coefficients related to imported intermediate consumption, [𝐴𝑚], 

is multiplied by the output linked to Belgian final domestic demand. The final term, represented 

in green, is the Belgian final demand for final use imports. 

In the second term of the equation 4b’, it is possible to separate the calculation of emissions 

associated with imports for intermediate consumption from the calculation of emissions 

associated with imports for final use. 

𝐸𝑚,𝑝 = 〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. ([𝐴 𝑚]. [𝐼 −  𝐴𝑑]−1. 〈𝐹𝐷𝑑〉) + 〈𝑒𝑗

𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. 〈𝐹𝐷𝑚〉      (4b’’) 

Where:  

• 〈𝑒𝑗
𝑝〉. [𝐼 −  𝐴𝑑,𝑝]−1. ([𝐴 𝑚]. [𝐼 − 𝐴𝑑]−1. 〈𝐹𝐷𝑑〉) represents emissions from imported 

intermediate consumption. 

• 〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. 〈𝐹𝐷𝑚〉 are emissions from imports for final use. 
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•  〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1 represents the GHG emissions that are attributable to the 

production of that specific good or service, taking into account the economic and 

technical conditions prevailing in the specific country p. 

• [𝐴 𝑚]. [𝐼 −  𝐴𝑑]−1 are the imported part of domestic production. 

4.2 Selection of unilateral approach 

Within the framework of this Input-Output approach extended to the environment, there are 

three methods for calculating the GHG emissions of domestic demand, depending on the 

desired level of precision for the emissions linked to imports. The first method assumes that 

imports are produced under the same conditions as those prevailing in the importing country. 

The second method, known as the unilateral approach, considers the production conditions of 

the main countries of origin of the imports, assuming that their own imports are produced in the 

same way as their domestic production. Finally, the third method, the multilateral approach, 

employs a multi-regional calculation model, that establishes a global loop of imports and 

exports, considering the production and import conditions of the various countries or groups of 

countries (Baude, 2022).  

In alignment with the methodology adopted by the French Ministry and the 2tonnes association, 

this thesis employs a unilateral approach to ensure a representative analysis of the carbon 

footprint of imports. 

Given the available statistical data, it is possible to consider the productive structure ([ 𝐴𝑝]) and 

the GHG intensities of the branches (𝑒𝑗
𝑝
) of the countries exporting to Belgium. In this case, 

equation 4b’’ is calculated for each country or group of countries identified. The emissions 

associated with imports are subsequently calculated as the sum of the emissions from each 

country or group of countries, weighted according to their relative shares in the total imports of 

the country concerned (𝑀𝑝 𝑀⁄ ). This weighting can be carried out in accordance with the 

distribution of import values by country or group of countries (Baude, 2023). 

Given that certain countries export a greater quantity of goods and services to Belgium than 

others, a proportional weight is assigned to their greenhouse gas emissions in the calculations. 

In other words, the greenhouse gas emissions of countries with higher exports to Belgium carry 

greater weight in our assessment. The trade volume between Belgium and other countries is 

presented in Table 1. The data provided was sourced from Trade Map, an online tool developed 
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by the International Trade Centre (ITC) that provides information on international trade. It 

provides comprehensive data on trade flows in goods and services between countries, including 

export and import volumes and values (International Trade Centre, 2024).  

Table 1 : Share of imports into Belgium by main exporters 

Exporters Share in value in Belgium’s 
imports, % in 2019 

EU (excluding Malta, Cyprus, Latvia and Belgium) 59,80 

United Kingdom 4,3 

Switzerland 2,3 

Türkiye 1,2 

Norway 0,90 

Japan 2,90 

USA 7,60 
 

In the unilateral approach employed in the thesis, the productive structures of the majority of 

exporting countries are considered (79%), with the remainder being completed by an average. 

The remaining 21% of imports represent the countries that export to Belgium for which data 

could not be available. These include countries such as China, Mexico, and India, among others. 

It is assumed that the production characteristics of these countries are identical to the average 

of the 29 countries for which data could be found. The resulting figure represents the average 

of the 29 imported emissions multiplied by 21% (2tonnes, 2024).   

The imported emissions are formulated as such: 

𝐸𝑚 =  ∑ 𝐸𝑚,𝑝.
𝑀𝑝

𝑀

𝑛
𝑝=1 +

∑ 𝐸𝑚,𝑝𝑛
𝑝=1

𝑛
. (1 −

∑ 𝑀𝑝𝑛
𝑝=1

𝑀
)  (5) 

Where:  

• ∑ 𝐸𝑚,𝑝.
𝑀𝑝

𝑀

𝑛
𝑝=1  represents the sum of the emissions of the various exporters weighted 

according to their relative share of Belgium’s total imports.  

• 
∑ 𝐸𝑚,𝑝𝑛

𝑝=1

𝑛
. (1 −

∑ 𝑀𝑝𝑛
𝑝=1

𝑀
) represents the remaining 21% of exporting countries, 

completed by this flat average.  
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Given that many European Union countries (23 countries) export to Belgium (International 

Trade Centre, 2024), the Input-Output Tables (IOTs) and physical accounts of GHG emissions 

from Eurostat for the 27 European Union countries are employed in this analysis. These figures 

are the sum of the 27 countries of the European Union. The 23 import percentages are then 

aggregated, with the exclusion of Belgium (which does not export to itself) and Malta, Cyprus, 

and Latvia (which do not export to Belgium). The proportion of imports from the 23 EU 

countries is 59.8% (Table 1), with the remaining four countries representing a zero percentage. 

These EU data have been extracted from Eurostat in the same way as the Belgian domestic 

calculation.  

All Input-Output tables and emissions accounts of non-EU exporting countries considered in 

this study, namely Switzerland, Japan, Turkey, Norway, the USA and the United Kingdom are 

found in the OECD database. These six countries, in addition to the European Union countries, 

were selected because they are the largest importers outside the European Union and for which 

data was available. The units utilised in Eurostat differ from those employed in the OECD 

database, wherein products or industries are represented in dollars. Consequently, a conversion 

was required, as represented here: 

𝐸𝑚,𝑃 = 〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. ([𝐴 𝑚]. [𝐼 −  𝐴𝑑]−1. 〈𝐹𝐷𝑑〉) + 〈𝑒𝑗

𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1. 〈𝐹𝐷𝑚〉      (4b’’) 

The section containing specific information on imports is 〈𝑒𝑗
𝑃〉. [𝐼 −  𝐴𝑑,𝑝]−1 which contains 

these units of measurement: 〈
𝐶𝑂2 𝑒𝑞

€
〉 . [𝐼 − 

€

€
]

−1

 𝑜𝑟 〈
𝐶𝑂2 𝑒𝑞

$
〉 . [𝐼 −  

$

$
]

−1

 .  

This demonstrates the significance of units of measurement and the value of currency units, 

which remain in the denominator of the initial fraction. It was decided to calculate the carbon 

footprint using IOTs in euros, in line with the French methodology. The exporting countries’ 

IOTs used in the analysis of imports via the OECD database are expressed in US dollars. 

Consequently, the IOTs are converted into euros using the exchange rate on January 1, 2019, 

which was 0.873 (ExchangeRates, 2019).  
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By substituting the terms that are applied with consideration in this methodology, the equation 

can be expressed as follows: 

𝐸𝑚 =  ∑ 𝐸𝑚,𝑝.
𝑀𝑝

𝑀

33

𝑝=1

+
∑ 𝐸𝑚,𝑝33

𝑝=1

33
. (1 − 79%) 

In order to calculate Em,p , the emission linked to imports from country p, Excel files are used 

for each country or group of countries included in the imports calculation. 

4.3 Total Carbon Footprint components   

The final step in the methodology for calculating the total carbon footprint of Belgian citizens 

is to sum up the different components included in the carbon footprint. In the macroeconomic 

approach, the total carbon footprint of domestic demand comes from the aggregation of the 

major components, comprising two domestic and one external element. These include the direct 

emissions of households, the emissions resulting from the importation of goods and services to 

meet final demand and domestic production, and the emissions generated by domestic activities 

to satisfy final domestic demand (Baude, 2023).  

Households are directly responsible for GHG emissions when they use fuels with their own 

equipment. This is exemplified by the use of boilers and other appliances for domestic heating, 

private motor vehicles and motorised two-wheelers, as well as gardening, hobbies and leisure 

equipment, and pleasure boats (Baude, 2023). These emissions can be found in the latest 

classification of the air emissions accounts called Total activities by households which includes: 

Heating/cooling activities by households, Transport activities by households and Other 

activities by households (Eurostat, 2024).  

Furthermore, emissions generated during the production, including transport and distribution, 

of goods and services intended for domestic demand, with the exclusion of exports, are 

attributed to the carbon footprint of individuals residing in the country (Baude, 2023). 

Finally, emissions resulting from the production, including transport and distribution, of 

imported goods and services intended to satisfy domestic final demand are also attributed to the 

carbon footprint of people living in Belgium. It is possible to distinguish between two categories 

of emissions: those associated with imports for productive use, which refers to intermediate 

consumption by companies, and those associated with imports for final use (Baude, 2023).  
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An electronic annex in Excel format details the calculations made for domestic emissions and 

imported emissions from the countries or group of countries considered in the analysis.   

5. Breakdown of the carbon footprint of final demand by consumption 

categories 

In order to reconcile carbon footprint emissions with the lifestyles of the French population, the 

French Ministry of Ecological Transition and Territorial Cohesion has provided a detailed 

breakdown of the carbon footprint by major consumption item. These consumption categories 

are transport, housing, food, equipment, public services, and commercial services. The content 

of each category is defined in more detail in Table 2. 

Table 2: Breakdown by consumption item (products and services are classified according to NACE Rev.2) 
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This decomposition is based on the 64 categories of goods and services, plus direct household 

emissions. The allocation of emissions from specific product categories is not uniform. Some 

product categories, such as agricultural products, are allocated entirely to a single consumption 

category (e.g., emissions from agricultural products are allocated to food), while others may be 

split between multiple categories (e.g., emissions associated with fuel manufacturing relate to 

housing and transportation). This distribution does not reflect the structure of GHG emissions 

from Belgium’s economic sectors. Rather, it reflects the relative contribution of consumption 

to the greenhouse effect. 



37 

 

 

 

The methodology employed to allocate emissions by consumption item is outlined in Table 2 

and Appendix 6 (Tables 6, 7, 8 and 9), with the respective percentages allocated to the activities. 

The same classification is employed for Belgium and the European Union, as the same 

categories of goods and services are provided by Eurostat. However, the data from other 

countries exporting to Belgium included in the analysis of imports is sourced from a different 

database. This encompasses the United States, Japan, Switzerland, Norway, Türkiye, and the 

United Kingdom. The IOTs and emission accounts sourced from the OECD employ a 

classification that differs from that used by the French Ministry. In order to classify the 

emissions of these countries’ products and services among the six consumption items, 

assumptions have therefore been made regarding their classifications. Indeed, it was assumed 

that whenever a division encompasses a range of products that must be distributed across 

distinct consumption categories, each product within that division would be assigned equal 

weight. 
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Results analysis 

1. Analysis of average Belgian’s carbon footprint in 2019 

The estimated carbon footprint of an average Belgian citizen is 15.69 tons of CO2 equivalent. 

This figure is calculated using a unilateral approach to imports, emissions from domestic 

production, and direct emissions from households (Appendix 4, Table 3). In the initial part of 

the result analysis, the total carbon footprint will be examined according to the sources of 

emissions: domestic production emissions, direct household emissions, importations intended 

for final use, and importations intended for intermediary consumption. Each consumption item 

will be analyzed in order to identify the sub-categories that contribute the most to emissions 

and to provide explanations for these observations. In Appendix 6 (Tables 5, 6, 7 and 8), further 

details on the results of the calculations carried out are included to justify the analysis of this 

carbon footprint by consumption item. In addition, as already mentioned, an Excel file is 

attached providing details of the calculations carried out for domestic and imported emissions.  

Finally, as this thesis employs the same methodology as that of the French Ministry, a 

comparison of the Belgian results with the carbon footprint of France would be a valuable 

addition to the analysis. Such a comparison would also give an idea of the differences in carbon 

footprints between the two countries. 

In the analysis by sources and consumption items, the total carbon footprint of the average 

Belgian citizen is 15.19 tons of CO2 equivalent. This represents the sum of the carbon footprints 

of the 6 consumption items. This figure is based on the 79% of imports for which detailed data 

is available. However, the remaining 21% of imports lack detailed information on their specific 

contributions to each consumption item and source, which limits the accuracy of the analysis. 

The 21% is represented as an average value that must be added to the 15.19 tons result in order 

to account for all imports. Thus, the adjusted total carbon footprint is 15.69 tons of CO2 

equivalent. Nevertheless, our analysis of import sources and consumption categories will 

exclusively consider the 15.19 tons, as this is the value for which we have access to detailed 

distribution data across different consumption items and emission sources. 
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1.1 Imported, domestic, and household emissions  

  

Figure 3 : Breakdown of carbon footprint of average Belgian citizen by source 

The graph presented in Figure 3 allows for the decomposition of the carbon footprint based on 

the origins of emissions, distinguishing between emissions within Belgium and those from 

imports. It is important to note that imports significantly impact Belgian emissions, representing 

60% of the total emissions. This underscores the crucial role played by imports in shaping 

Belgium’s carbon footprint, as previously outlined. Moreover, 55% of the imports in Belgium 

are intended for intermediate consumption, which refers to the products and services required 

to produce final goods. As mentioned earlier, Belgium has a limited availability of resources, 

necessitating reliance on other countries for essential resources. The remaining 45% of imports 

are goods and services directly consumed by Belgian citizens. Such products could include 

electronics and clothing, which are used for final consumption rather than for further production 

processes within the country. 

The second largest source of emissions is domestic production, which contributes 

approximately 23% of the total emissions. Although this figure is significantly lower in 

comparison to imports, it is still around 6% higher than that of direct household emissions, 

which include transport, housing, and food consumed directly by households. 
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1.2  Contribution of Housing, Equipment, Transport, Food, Commercial Services, and 

Public Services  

 
Figure 4 : Decomposition of total carbon footprint by consumption categories and geographical origins  

In 2019, the average carbon footprint per inhabitant was 15.69 tons of CO2 equivalent 

(including 21% average imports). This footprint is spread across several consumption items.  

The Housing category includes the emissions associated with the energy used to heat, cool and 

power homes. This category accounts for 32% of the carbon footprint, or approximately 4.93 

tons of CO2 equivalent per inhabitant. It is the largest contributor to emissions in any category, 

highlighting the significant impact of residential energy use on the overall carbon footprint.  

The Equipment category accounts for 24% of the total emissions, or about 3.66 tons of CO2 

equivalent per inhabitant. This includes consumer goods such as clothing, electronics, furniture, 

etc.  

The Transport category accounts for 21% of the total carbon footprint, or 3.12 tons of CO2 

equivalent per inhabitant. This encompasses emissions associated with the production or 

utilisation of private and public transport, whether by car, plane, train, bus, etc. 

Emissions associated with the production, transport and consumption of Food are responsible 

for 15% of the carbon footprint, or around 2.35 tons of CO2 equivalent per inhabitant, including 

both animal and plant foods. 

Finally, Commercial (such as financial, health, education or entertainment services) and Non-

commercial (public) services collectively contribute 8% of the total carbon footprint, or around 

1.14 tons of CO2 equivalent per inhabitant. 

3,12

4,93

2,35

3,66

0,41 0,73

0,00

1,00

2,00

3,00

4,00

5,00

6,00

em
is

si
o

n
s 

in
 t

o
n

s 
o

f 
C

O
2

 e
q

u
iv

al
en

t 
p

er
 

ca
p

it
a

Decomposition of Total Carbon Footprint by 
Consumption Categories and Origins

Total carbon footprint per capita IMP Total carbon footprint per capita DOM



41 

 

 

 

a. Carbon Footprint of Housing 

 
Figure 5 : Breakdown of GHG emissions for the "Housing" carbon footprint in 2019 

The largest contributor to the carbon footprint is Housing, which is responsible for 4.93t CO2eq 

per person in 2019. Half of the emissions from housing are generated in Belgium as illustrated 

in Figure 5. Of this, 54% of emissions are directly emitted by households. The remaining 46% 

of emissions are produced in Belgium and come mainly from the supply of electricity, gas, 

steam and air conditioning, which accounts for 72% of the total. This category has a significant 

impact on the overall result for Housing, as evidenced by construction being the second largest 

contributor, yet accounting for only 14%. The other half of emissions are imported from abroad 

by Belgians to meet domestic demand for housing. The majority (60%) of these imported 

emissions are attributed to intermediate consumption. There is a difference between 

intermediate consumption (IC) and final use (FU) in the country most responsible for imported 

emissions. The EU is responsible for 85% of emissions for final use, while the USA is the 

largest contributor for intermediate use, accounting for 51% of the emissions (Appendix 5, 

Table 4). This highlights the fact that Belgium relies more on countries within the European 

Union for final consumption products, whereas it sources intermediate products from the USA. 

Of the imported emissions, 82% are emitted for the supply of electricity, gas, steam and air 

conditioning (Appendix 6). This sub-category therefore accounts for a significant proportion of 

emissions from the Housing category in Belgium.  

The electricity, gas, steam and air conditioning supply segment includes several activities that 

are essential for the supply of energy and air conditioning services. It covers the production of 

electricity from various sources, including thermal, nuclear and renewable power plants, as well 

as its transmission from the production sites to the distribution networks and its distribution to 

end users. There is also electricity trading, which encompasses the sale and administration of 

electricity transactions. For gas, it includes the production of gas by various processes, its 
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distribution through pipelines, and the trading of gas to consumers. Steam and air conditioning 

supply covers the production and distribution of steam for heating and air conditioning for 

cooling (Eurostat, 2008b). These activities are directly linked to energy consumption in houses, 

providing electricity for devices and lighting, gas for heating and cooking, and air conditioning 

solutions, thereby contributing to the well-being of the domestic environment. 

b. Carbon Footprint of Equipment  

 

Figure 6: Breakdown of GHG emissions for the "Equipment" carbon footprint in 2019 

Equipment is the second largest contributor to the carbon footprint, with 3.66t CO2 eq per person 

in 2019. This category includes various devices, objects, tools, textiles, furniture and digital 

devices purchased by residents. Domestic production accounts for only 17% of the Equipment 

footprint as shown in Figure 6. As a result, imports account for a large share of this category 

(83%). The majority of products or raw materials within the equipment category, such as 

metals, textiles, plastics and wood, are sourced from other countries. This heavy reliance on 

imported equipment underlines the interconnected nature of global supply chains and shows 

Belgium’s dependence on other markets. Equipment accounts for 45% of emissions from 

countries that export to Belgium and whose goods are directly used as final products in 

Belgium. The EU is the primary contributor to these emissions, with 92% of imported emissions 

for final use coming from these European countries. This means that Belgium is almost entirely 

dependent on European countries for the supply of final products and services in the equipment 

category (Appendix 5, Table 4). From the European Union, the main emissions imported for 

final use are related to the manufacture of chemical products, accounting for 35% (Appendix 

6). On the other hand, 38% of the imported emissions are associated with intermediate 

consumption, meaning they are used in the production process in Belgium to create products 

for the final demand of Belgian citizens. Mining and quarrying equipment is responsible for 
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the majority of these emissions (Appendix 6). This includes activities such as coal and lignite 

mining, crude oil and natural gas extraction, uranium mining, and metal ore mining (Eurostat, 

2008a). 

c. Carbon Footprint of Transport 

 
Figure 7 : Breakdown of GHG emissions for the "Transport" carbon footprint in 2019 

The carbon footprint of the Transport item is estimated at 3.12 t CO2 eq per person in 2019. In 

terms of carbon footprint, it represents the third-largest consumption item. Domestic emissions 

(with direct household emissions included) account for 50% of this category. Of these 

emissions, 76% come from household transport. The other half of the emissions from travel 

come from imported emissions, with 65% attributed to intermediate consumption and 35% to 

final use. The primary contributor to both importations is the European Union, which accounts 

for 43% of the overall emissions for intermediate consumption and 85% of the total import 

emissions for final use (see Appendix 5, Table 4). There is therefore a perfect separation 

between domestic production and imports emissions, which shows the equal significance of 

these two sources in the impact of transport-related emissions. The most significant impact 

comes from activities carried out directly by households (38%), followed very closely by 

imports for intermediate consumption (33%) as presented in Figure 7.  

The subcategories with the largest impact on the transport carbon footprint are Manufacture of 

coke and refined petroleum products, Land transport and transport via pipelines, and Air 

transport (Appendix 6). The first sub-category covers the transformation of crude oil and coal 

into usable products. This includes petroleum refining, where crude oil is separated into 

components such as ethane, propane and butane by cracking and distillation. It also includes 

the production of fuels, lubricants and products for the petrochemical and road surfacing 

industries. The transportation of people and products by road, rail, and pipeline is covered in 
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the Land transport and transport via pipelines section. The third section, which also has a major 

impact on the carbon footprint of transport, includes the transport of passengers or goods by air 

or space (Eurostat, 2008b). 

d. Carbon Footprint of Food 

 

Figure 8: Breakdown of GHG emissions for the "Food" carbon footprint in 2019 

Food represents the fourth largest contributor to the carbon footprint, with an estimated 2.35 

tons of CO₂ eq per person in 2019 as shown in Figure 4. The emissions produced domestically 

are lower than imported ones. In fact, 40% of emissions are produced domestically, compared 

with 60% of imports as demonstrated in Figure 8. In other words, the environmental impact of 

food-related activities in countries that export to Belgium in order to meet Belgian food demand 

is greater than the impact within Belgium. This also indicates that Belgium imports large 

quantities of food to meet its needs. Several factors could contribute to this dependence on 

imported food. First, it could be related to the weather situation, as the climate is the same 

throughout the country and certain products cannot be grown under Belgian weather conditions. 

Cost could be another factor to consider; food products from other countries are often cheaper 

than domestic alternatives, making imports a more affordable option for Belgian consumers.  

A total of 53% of the import emissions related to food come from imports for final use. These 

final product emissions come almost exclusively from European countries, representing 90% 

of the total (Appendix 5, Table 4). This means that Belgium is heavily dependent on 

neighbouring countries for the provision of finished food products. On the other hand, 

intermediate food products account for 47% of import emissions, which is lower than the share 

for finished food products (Appendix 5, Table 4). The import emissions for IC products are 

distributed more widely, with the European Union accounting for 46% and the USA for 36%. 
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The sub-category of the food item with the largest share is Crop and animal production, hunting 

and related service activities. This means that most of the food carbon footprint comes from 

the production processes associated with the consumption of meat and agricultural products, 

which are significant contributors to methane emissions, as discussed in the literature review 

(Appendix 6). 

e. Carbon Footprint of Other services, mainly commercial 

  

Figure 9 : Breakdown of GHG emissions for the " Other Services, Mainly Commercial " carbon footprint in 2019 

The second lowest impact category, accounting for 5% of the total carbon footprint and 

equivalent to 0.73 tons of CO2 eq per inhabitant in Belgium, is other services. This category 

covers a wide range of activities, mainly focused on professional, technical, cultural and 

recreational services, including programming and finance. Most of these emissions (59%) come 

from imports, while the remaining 41% come from domestic emissions.  

There is a significant difference between the proportion of imports for final use, which account 

for 19%, and imports for intermediary consumption, which account for 81%. It is important to 

note that 78% of import emissions for intermediate consumption come from the USA, making 

it the main contributor to these emissions (Appendix 5, Table 4). For final consumption import 

emissions, European countries are responsible for 72% of these emissions (Appendix 5, Table 

4). The main source of these emissions is Wholesale trade, except of motor vehicles and 

motorcycles. This sub-category covers wholesale trade on own account or on behalf of third 

parties, including both domestic and international wholesale activities, and excludes wholesale 
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trade in motor vehicles, caravans, motorcycles and motor vehicle accessories, as well as rental 

and leasing activities (Eurostat, 2008b).  

Regarding domestic emissions, Retail trade, except of motor vehicles and motorcycles, as well 

as Wholesale trade, except of motor vehicles and motorcycles, have the largest impact on 

domestic emissions accounting for 26% and 13%, respectively of total domestic emissions 

(Appendix 6, Table 5). The first category includes the resale of new or second-hand goods for 

personal use, sold through a variety of outlets. It is divided into in-store and out-of-store 

retailing. It excludes agricultural products sold by farmers, industrial goods, the sale of motors 

vehicles, industrial machinery, food products for consumption on the premises or to take away, 

and the hire of personal goods (Eurostat, 2008b).  

f. Carbon Footprint of Administration, health, education, social services 

       

Figure 10 : Breakdown of GHG emissions for the " Administration, Health, Education, Social Services " carbon footprint in 

2019 

Finally, this category represents only 0.41 tons of CO2 eq per capita in Belgium, making it the 

category with the lowest impact. This broad category includes a range of activities, including 

health-related activities, such as the production of basic pharmaceutical products, as well as 

education and employment-related activities. It also includes public administration, social work 

and residential care. These activities are not significant in terms of emissions. A total of 51% 

of these emissions come from domestic sources as presented in Figure 10. Of these emissions, 

the majority (40%) are attributed to Public administration and defence while 23% are attributed 

to Human health activities (Appendix 6, Table 5). This highlights the significant impact of 

hospitals, clinics and other health services on this consumption item, as well as the impact of 

defence activities and related infrastructure. Imports from the Administration, Health, 
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Education and Social Services category account for 49% of total emissions, of which 73% are 

imports for intermediate consumption and 27% are imports for final consumption. A total of 

81% of intermediate use import emissions come from the USA, making it the main contributor 

of these emissions. In contrast, European countries are responsible for 76% of final use import 

emissions (Appendix 5, Table 4). Most of these emissions come from the production of basic 

pharmaceutical products and pharmaceutical preparations. This means that Belgium is heavily 

dependent on pharmaceuticals within the health sector.  This category refers to the manufacture 

of medicinal chemicals and herbal products, as well as the manufacture of pharmaceutical 

preparations (Eurostat, 2008b). 
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Discussion, limitations and conclusion 

1. Comparative analysis of carbon footprint with France 

 
Figure 11 :  Comparison of Carbon Footprint by Emission Sources between France and Belgium, 2019 

In 2019, the carbon footprint per capita in France was approximately 9.9 tons of CO2 eq (Baude, 

2020), which is significantly lower than the average Belgian citizen carbon footprint of 15.69 

tCO2 equivalent (including the average of 21% import share).  Despite its smaller size and lower 

population, the Belgian average carbon footprint is still around 1.5 times higher. That year, 54% 

of France’s emissions were attributable to imports (Baude, 2020), compared to 60% for 

Belgium. Belgium seems to rely more on foreign countries to obtain the necessary resources 

for production and to procure the products and services to meet domestic demand. The 

importation of goods and materials is a significant contributor to greenhouse gas emissions, 

particularly due to the increased transportation requirements and the longer distances involved. 

In France, domestic emissions account for 46% of the total (Baude, 2020), whereas in Belgium, 

they represent 40%. Therefore, the influence of imports on the final carbon footprint of the 

average Belgian is greater than that of the average French citizen. Regarding emissions 

associated with the domestic production of goods and services for final demand (excluding 

exports), the per capita footprint in France is 2.9 tons of CO2 eq, while in Belgium, it is 3.5 tons 

as illustrated in Figure 11. In order to meet the domestic demand, Belgian citizens emit a greater 

quantity of carbon dioxide equivalent per capita than French citizens as a result of their 

consumption patterns.  

Household emissions are also higher per capita in Belgium than in France, with 2.5 tons and 

1.7 tons of CO2 equivalent respectively as shown in Figure 11. There is an estimated difference 
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of 0.8 tons in consumption for housing, transport and food between Belgian and French 

households. This difference could be attributed to the colder weather conditions in Belgium, 

which result in a greater reliance on heating oil and energy. In addition, Belgium’s relatively 

small size could explain that Belgians commute to their place of work more frequently than 

average French citizens, who are more likely to live closer to work due to the greater distances 

between towns in France. This consequently affects the use of transport, which is more 

important in Belgium. 

 
Figure 12 : Comparison of Per Capita Carbon Footprints by Category between France in 2019 and Belgium in 2019 

Following the initial comprehensive comparison, it is worthwhile to conduct a more detailed 

examination of each category in order to analyse the primary sources of divergence between 

Belgium and France and to understand the underlying reasons behind these discrepancies. The 

value for each consumption category for France in 2019 has been developed by the French 

ministry and the Service des données et études statistiques (Baude, 2023). 

In 2019, the French Ministry did publish a disaggregation of its per capita carbon footprint into 

the six consumption categories. However, the final result has seen only a slight change, with a 

divergence of 0.6t CO2 eq between the initial value and the 2019 footprints by consumption 

items. Therefore, a comparison will be made between the 15.19 tons of CO2 eq identified for 

Belgium and the 9.3 tons of CO2 eq for France, in order to provide a comparison of the 

consumption patterns of their respective citizens. 

The main difference appears to be in the “Housing” category, where the carbon footprint of 

Belgian citizens is approximately twice that of French citizens, with respective values of 4.9 
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tons of CO2 eq and 2.1 tons of CO2 eq as demonstrated in Figure 12. This significant difference 

can be attributed to higher energy and heating oil consumption, lower energy efficiency of 

buildings and the sources of energy used for heating. Indeed, in 2008, Belgium was known for 

having a significant disparity in energy efficiency in the building sector compared to other 

European countries. In 2009, Belgium’s energy consumption per square meter in buildings was 

important, with a rate 70% higher than the EU average, primarily due to the age of the majority 

of its buildings (McKinsey, 2009).  By 2012, the situation had not improved, with annual 

heating demand remaining very high at 20,134 kWh, in comparison to 12,773 kWh in France 

(Johnson, 2012). This important difference could be explained by Belgium’s colder winters, 

which could result in an increased demand for heating. The same paper demonstrates that fuel 

consumption for heating systems also varies according to the type of fuel used, thereby 

highlighting the significant difference in energy consumption between Belgium and other 

countries. For instance, in 2012 oil-fired systems in Belgium consumed more energy (21,193 

kWh) than natural gas systems in Italy (8,583 kWh) (Johnson, 2012). 

France’s geographical conditions make it more likely to have a lower carbon footprint than 

Belgium. After the 1973 oil crisis, the French government set the goal of expanding the 

country’s nuclear power capacity to diminish its reliance on imported oil. In contrast, Belgium 

adopted a more diversified approach, which resulted in a greater reliance on fossil fuels. In 

2020, over half (55.3%) of the energy consumed in France was produced domestically, with 

nuclear power accounting for 70% of the electricity generated in the country (Breteau, 2022). 

Nuclear generation also makes up an important part of the Belgian energy mix, but to a lesser 

extent than in France, accounting for 47.3% in 2022 (CallMePower, 2022).  

The heat produced by the fission of uranium atoms in nuclear power stations generates carbon-

free electricity. This demonstrates that using nuclear power is an efficient means of combating 

climate change. In 2019, France, a nation with a strong nuclear power industry, emitted only 

3.7 grams of CO2 eq per kWh, a figure that is among the lowest in comparison to other methods 

of electricity production. Although nuclear power is an energy source that emits very few 

greenhouse gases, the production of nuclear-generated electricity nonetheless results in the 

production of considerable quantities of waste (Greenpeace, 2022). This major difference 

suggests that Belgian citizens consume more energy and fossil fuels associated with a range of 

activities, including real estate activities, architectural and engineering activities, technical 

testing and analysis, rental and leasing activities, electricity, gas, steam and air conditioning 
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supply, the manufacture of coke and refined petroleum products, and construction (Eurostat, 

2008b). 

The second significant difference between Belgium and France can be observed in the 

equipment category, with respective emissions of 3.7 tons of CO2 eq and 0.9 tons of CO2 eq as 

shown in Figure 12. This suggests that there may be differences in consumption patterns 

between Belgian and French people. In Belgium, there seems to be a tendency to purchase more 

appliances, furniture, and other products. This disparity in consumption patterns may be 

attributed to a higher standard of living, which allows for greater expenditures on equipment. 

Furthermore, Belgium appears to import a greater quantity of Equipment products than France, 

which significantly impacts the carbon footprint of its citizens due to the production processes, 

supply chains, and transport distances involved. 

With regard to the transportation sector, there is a slight difference in the carbon footprint per 

capita, with a value of 3.1 for Belgium and 2.9 for France. This can be attributed to a similar 

reasoning to that outlined in the initial comparison: Individuals in Belgium are more likely to 

commute frequently between urban and rural areas, as the distances between these locations are 

relatively short and often traversed for work purposes. In contrast, distances are generally more 

important in France, possibly leading to a higher probability of people living in city centers. 

For the food category, there is an unexpected finding: a slight difference of only 0.35 tons, 

which may be attributed to the wide variety of French products and the diversity of their 

gastronomy. Moreover, France benefits from better weather conditions, enabling more 

domestic cultivation compared to Belgium.  

For public spending categories including health, education, social protection, administration 

and defence, Belgium emits about twice as few GHG emissions per capita as France. This is 

the only consumption item where Belgium’s carbon footprint per capita is lower than that of 

France. This disparity may be the result of greater investment in public services in France. In 

addition, France may have a higher level of public spending than Belgium, which could result 

in an increase in emissions. 

Regarding other services, particularly commercial ones, this category shows insignificant 

variation and similar GHG emissions levels between France and Belgium. 
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In summary, France and Belgium show significant differences in their consumption patterns, 

which can be largely attributed to the influence of specific environmental, political and 

historical contexts.  

2. Limitations and challenges  

This research was subject to a number of challenges. The initial methodology adopted assumed 

that products and services are produced in the same way as those observed in Belgium. This 

assumed that each sector emits an equivalent quantity of gas to that emitted by Belgium, 

whereas each country has its own unique production structure, particularly in the context of 

international trade. This was the approach initially adopted by the French Ministry, and the only 

data available for reference was an Excel file created in 2005 that followed this initial 

methodology. Furthermore, we encountered difficulties in obtaining responses to our inquiries 

and finding the necessary data, as the Ministry relies on a French database that we do not have 

access to. We finally received a late reply from the French Ministry, which confirmed that the 

current method had to be modified due to the initial approach not being consistent enough, for 

the reason mentioned above.  

2.1 Unilateral approach  

The initial hypothesis was that imports were produced in a manner similar to that observed in 

Belgium. This simplified approach allowed us to avoid the need to consider the production 

structure and emission intensity of all the countries exporting to Belgium. However, this method 

is limited and does not provide a comprehensive analysis. Our methodology was then adapted 

to align with the unilateral approach employed by the French Ministry and 2tonnes, with the 

objective of conducting a more representative analysis. 

Nonetheless, this approach is not entirely appropriate either, as the particular characteristic of 

imports from exporting countries is ignored. In this case, the calculation for each exporting 

country is based on the assumption that its own imports would be produced under the same 

conditions (production structure and emission intensity) as those in its own country. The import 

activity of countries exporting to Belgium is therefore not taken into account. 

Another limitation, as noted by the Ministry, is the difficulty in accessing data from all the 

different importing countries. Obtaining essential data, including Input-Output tables and 

emissions accounts, from all 76 countries from which Belgium imports is challenging, 
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particularly for smaller countries outside Europe, due to limited data availability. In addition, 

57 of these exporting countries accounted for less than 1% of the total imports in 2019. 

In order to ensure the representativeness of the import calculations, the most significant 

exporters have been included. However, Russia, which accounts for 2.10% of imports, has been 

excluded from our calculations in the first part of Formula 5, i.e.  ∑ 𝐸𝑚,𝑝.
𝑀𝑝

𝑀

𝑛
𝑝=1 , due to the 

significant impact it would have had on the final result of the average Belgian carbon footprint. 

The emissions from Russia, expressed as 𝐸𝑚,𝑝, were found to be significantly higher than those 

from other countries, which would have led to a disproportionate impact on Belgium’s carbon 

footprint. Such inconsistencies may be attributed to potential errors in the data obtained.  

It is notable that the present study only covers 79% of the total imports, calculated using 

international trade (IOT) and greenhouse gas (GHG) emissions accounts. In order to estimate 

the emissions for the remaining 21%, the average emissions intensity and productive structure 

of the countries that form part of the 79% of total imports were employed. Therefore, this 

averaging method does not accurately account for the specific characteristics.  

Moreover, the importing countries encompass a group comprising the 27 EU countries, 

accessible directly from Eurostat. However, this data set is not sufficiently detailed, as it 

represents the sum of the productive structures and emissions intensities of all these countries. 

It is also important to note that four of the countries part of the average – Cyprus, Malta, Latvia 

and Belgium– do not actually export to Belgium. Unfortunately, it is not possible to exclude 

specific countries from this total sum. Nevertheless, including these three countries is unlikely 

to significantly impact the EU average or affect the overall import data for Belgium. 

2.2 The year chosen for the research 

Initially, we chose the most recent year to analyse the carbon footprint of the average Belgian 

citizen, as this would be easier to interpret. However, the methodology only allows for 

calculations over a period of n+4 years, as Input-Output table data are not available in real time. 

Therefore, the data became available recently for 2020, but as the pandemic had a considerable 

impact on consumption patterns and, consequently, global GHG emissions, this necessitated an 

adaptation, and the optimal solution was to select 2019 as the reference year. 
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2.3 Price volatility of fossil fuel 

Another limitation of this methodology is that it does not consider the volatility of fossil fuel 

prices. As previously stated in the methodology of the French Ministry, this approach employs 

the value of production in euros to estimate the intensity of CH4, CO2 and N20 emissions from 

extractive activities. The intensity is defined as the ratio between the total emissions and the 

value of production. Volatile oil prices in particular lead to significant fluctuations in production 

values and therefore indirectly in the value of imports. As a result of this volatility, the 

calculated GHG intensity may not accurately reflect the actual emissions associated with 

production, depending on whether the price is high or low. For example, in the case of high 

prices, the emissions’ intensity may appear to be lower because of the higher value of 

production (Baude, 2022). 

2.4 Same import share for all products from an exporting country 

The data regarding the percentage of imports from various countries has been sourced from 

Trade Map, as referenced in the thesis. It should be noted that the percentages represent only a 

portion of the total imports from a given country. Therefore, there is no separation between 

products and services. It has therefore been assumed that all products and services from a 

country are imported in the same proportion. However, this is not entirely accurate. In fact, the 

importation of some products from a given country may vary to a greater or lesser extent in 

comparison to other products. 

2.5 Term for average values in the calculation of imported emissions 

In the computation of imported emissions, the entirety of imports is estimated. However, the 

average term presented in the equation 5, 
∑ 𝐸𝑚,𝑝𝑛

𝑝=1

𝑛
. (1 −

∑ 𝑀𝑝𝑛
𝑝=1

𝑀
), does not precisely 

correspond to the remaining imported emissions for which data could not be obtained.   

Furthermore, this added value in equation 5 represents a mere 4%3 of the total carbon footprint. 

Therefore, the final carbon footprint result would not be significantly affected if the missing 

exporting countries were to emit carbon at levels that are either considerably higher or lower 

than the global average.  

 
3 6.960 / (40.289 + 110.251+ 29.169) = 4% 

Term of average imported emissions / (Domestic emissions + Imported emissions + Direct households’ 

emissions)  
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2.6 Breakdown of carbon footprint 

The carbon footprint has been disaggregated into six consumption items, following the 

methodology previously employed by the French Ministry of Ecological Transition and 

Territorial Cohesion. This breakdown is based on the NACE classification of 64 products and 

services. However, this same classification cannot be applied to all the countries considered 

when calculating imports into Belgium. The classification was condensed using OECD data for 

the United States, Japan, Switzerland, Türkiye, Norway and the United Kingdom. In this 

database, certain branches have been separated into smaller ones. In our analysis, in order to 

facilitate the breakdown by consumption category, the same weighting has been applied to each 

sub-category within a given broader branch.   

Furthermore, in the analysis by consumption item, only imports for which emissions have been 

calculated using Eurostat and OECD data are listed. This is done in order to facilitate the 

classification of the diverse range of goods and services into distinct categories, rather than 

having to hypothesise an average term for each item. Moreover, as previously stated, this term 

does not have a significant impact on the results, therefore it can be ignored in the analysis by 

item.  

3. Discussion  

Although numerous studies have already been published to calculate Belgium’s average carbon 

footprint, including those by Géal and Michel (2023) and Vercalsteren et al. (2017), there is a 

notable lack of recent literature on the subject. Existing studies are now outdated and no longer 

accurately reflect the environmental impact of Belgium as shown in Figure 1. For this reason, 

this thesis provides an update of current information on Belgium’s average carbon footprint, 

enabling an analysis that is more in line with the current situation.  

In terms of performance, as discussed in the literature review, Belgium has a poor track record 

in environmental performance, lacks ambition, has a low rate of environmental taxation, and 

has not implemented a concrete and long-term action plan with properly defined objectives 

between regions (CAN Europe and ZERO, 2020). In 2019, Belgium failed to meet its 

environmental commitments, with an average carbon footprint of 15.69 tons of CO₂ eq per 

capita. This result is considerably higher than the level required to meet climate change targets, 

which stipulate a per capita emissions range of 2.5 to 3.3 tons of CO₂ by 2030 (Ivanova & 

Wood, 2020). This threshold is considered the minimum acceptable, so Belgium should 
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prioritize the implementation of significant emission reductions. This result is also well above 

the global average of 6.9 tons of CO2  eq (IPCC, 2023). Furthermore, the average Belgian citizen 

emits far more GHGs than the average French citizen, who emitted 9.9 tons of CO2 eq in 2019. 

Nevertheless, France cannot be considered a model of sustainability either, as it has failed to 

fulfil its environmental commitments and has a significantly larger carbon footprint than the 

global average.  

The result of 15.69 tons of CO2 equivalent is quite similar to the findings of the studies analyzed 

in the literature review, as illustrated in Figure 1.  The study developed in this thesis concluded 

that the three main sectors contributing to emissions are Housing, Equipment and Transport. 

This does not quite match the findings of the research published by Veralsteren (2017) which 

identified housing, transport and food as the primary contributors. This conclusion is similar to 

the research of Hertwich & Peters. (2009), who identified the same three main categories of 

impact. This discrepancy with our research can be explained by differences in methodology and 

the classification of consumption items. Nevertheless, the Food category in our study closely 

follows the transport item and has been identified as the fourth most significant contributor to 

the carbon footprint. This shows that our results are quite consistent with the findings of 

previous studies presented in the literature review. 

To tackle this issue, Belgium should strive to limit its emissions by focusing on the three main 

categories of emissions contributors, namely Housing, Equipment and Transport. It is 

imperative that Belgium dedicates particular attention to the housing sector, given that it 

accounts for approximately one-third of the average Belgian’s carbon footprint. One of 

Belgium’s current major concerns is its high energy consumption, which is significantly above 

the EU average (McKinsey, 2009) and approximately 60% higher than that of France on an 

annual basis. In particular, it is its dependence on oil-based heating systems that contributes to 

much higher energy consumption, compared to better alternatives (Johnson, 2012). 

As previously outlined in the literature review, another principal challenge to environmental 

development in Belgium is the absence of uniformity, coherence and coordination in legal 

action between regions. This impedes the implementation of a unified long-term action plan. 

As mentioned in the Bureau fédéral du Plan (BFP) 2023 report; to reduce the regions’ 

contribution to global CO2 emissions, regional authorities could consider measures to promote 

the consumption of low-emission products as well as initiatives to reduce emissions throughout 
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the production process. However, a significant proportion of Belgium’s carbon footprint comes 

from emissions generated outside its borders. Indeed, imports for intermediate and final 

consumption account for a total of 9.2 tons of CO2 eq, compared with 5.3 tons of CO2 eq for 

French citizens (Figure 11). This illustrates the extent to which Belgian citizens consume and 

depend on foreign markets. This dependance limits the capacity of regional authorities to 

influence the emissions intensity of production segments located abroad. Consequently, a 

coordinated approach is needed at the Belgian, European and global level to reduce emissions 

across the production process in an economy where production structures are spread over many 

countries (Géal & Michel, 2023). 

Belgium could also implement targeted action plans in the country’s major polluting cities. As 

demonstrated by the findings of Wei et al. (2021), cities are responsible for 70% of the country’s 

total greenhouse gas emissions. Belgium should then apply new legal measures to monitor, 

report emissions in every city in order to assess the efficacy of such measures. In addition to 

GHG reporting, it could be interesting to carefully track long-term improvements. France 

should also be taken as an example since it monitors and reports its greenhouse gas emissions 

each year (Baude, 2022). This will facilitate the monitoring of annual improvements and the 

identification of priority areas.  
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4. Conclusion 

The aim of this thesis is to develop a macroeconomic Input-Output table methodology to obtain 

average Belgian’s carbon footprint in 2019.  Building on the methodology initially proposed by 

the French Ministry of Ecological Transition and Territorial Cohesion, this research has gained 

in detail and precision through the contribution of the 2tonnes association. The initial 

methodology of the Input-Output table, which assumed that imports were produced under the 

same conditions as those of the importing country, has been adapted by adopting the unilateral 

approach as illustrated by the 2tonnes association and the French Ministry. This new approach 

guarantees a more reliable analysis of the carbon footprint of imports, as it takes into account 

the production conditions in the main countries exporting to Belgium. 

However, the methodology is based on a n+4 period, which presents certain difficulties in 

accessing data from foreign countries. Consequently, this study is limited to 79% of all imports, 

representing 29 countries (United States, Switzerland, United Kingdom, Japan, Norway, 

Turkey, Germany, Austria, Bulgaria, Croatia, Denmark, Spain, Estonia, Finland, France, 

Greece, Hungary, Ireland, Italy, Lithuania, Luxembourg, Netherlands, Poland, Portugal, Czech 

Republic, Romania, Slovakia, Slovenia, Sweden). The Netherlands, Germany and France are 

Belgium’s main trading partners, accounting for 17.3%, 13.4% and 9.8% respectively of total 

Belgian imports. 

The initial methodology has also been improved by dividing the carbon footprint into six 

distinct consumption categories: transport, housing, equipment, food, public services, and 

mainly commercial services. This separation offers a new analytical approach, showing which 

categories contribute the most to the final carbon footprint and suggesting ways for 

improvement. The final result is 15.69 tons of CO2 equivalent per capita in Belgium for 2019. 

The sector with the greatest impact is Housing, with a carbon footprint of 4.93 tons of CO2 

equivalent per inhabitant. This is followed by Equipment (3.66 tCO2 eq per capita), Transport 

(3.12 tCO2 eq per capita), Food (2.35 tCO2 eq per capita), and finally, Administration, education 

and health, and Other services (1.14 tCO2 eq per capita). This result also makes it possible to 

analyse the sources of GHG emissions, with imports representing the most significant source, 

accounting for 60% of total emissions. Of these, 55% are attributable to emissions associated 

with the importation of intermediate products, while 45% are associated with the end use of 

imported goods. The remaining 40% of emissions are domestic, with 23% attributable to 

domestic production and 17% to direct household emissions. 
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Once these results had been obtained, a comparison of the environmental performance of France 

and Belgium was conducted, examining how these neighboring countries could differ in terms 

of emissions. The analysis reveals notable disparities across categories, especially in terms of 

Housing and Equipment. With regard to the Housing category, the per capita carbon footprint 

of Belgium is 4.9 tons of CO2 eq, in comparison to 2.1 tons for France. Regarding the Equipment 

category, the per capita carbon footprint of Belgium is 3.7 tons of CO2 eq, in comparison to 0.9 

tons for France. 

This study still has several limitations, which could be addressed through further research. The 

research uses a unilateral approach, which is not fully representative, as it fails to take into 

account the distinctive characteristics of imports from exporting countries. The analysis covers 

only 79% of total imports, representing 29 countries (excluding Belgium, Malta, Cyprus and 

Latvia). The remaining 21% represent countries for which data was not available and were 

therefore estimated by averaging the production structure and emission intensities of the 79% 

of importing countries for which data was available. Consequently, the averaging method 

employed does not provide an accurate representation of the distinctive characteristics of each 

remaining country. Furthermore, this study does not consider the volatility of fossil fuel prices. 

The breakdown into consumption categories also has its limitations, as some databases do not 

offer the same categorization as Eurostat, necessitating adaptations. Finally, it is assumed that 

all products and services from a country are imported in the same proportion, without 

distinction between services and products. 

A further analysis could be conducted by segmenting the carbon footprint of the Belgian 

population according to various criteria, including region of residence (Brussels-Capital 

Region, Flemish Region, Walloon Region). This more detailed analysis would enable the 

identification of regional differences in consumption. Moreover, it would be beneficial to 

conduct further research based on calculations derived from a Multi-Region Input-Output 

(MRIO) database. The integration of data from diverse countries within an MRIO framework 

provides a more comprehensive representation of foreign technology and ensures complete 

coherence with national accounts.  

Belgium has not made significant progress in reducing its environmental impact, with a per 

capita carbon footprint of 15.69t CO2 equivalent, a particularly high figure and well above the 

Kyoto Protocol targets.  
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Nevertheless, there is room for improvements. Belgium has gained insight into the areas that 

require focus to meet its environmental commitments and enhance its reputation in terms of 

environmental performance. Firstly, by taking the example of France, Belgium could monitor 

and report its carbon footprint on an annual basis, thus providing citizens with a certified and 

comprehensive annual reference regarding their average impact. Secondly, as previously 

discussed, Belgium could adopt a more unified action plan at the national level. Thirdly, 

significant improvements need to be prioritized in the housing sector, particularly with regards 

to the considerable amount of energy it consumes, the absence of energy efficiency strategies 

and the type of fuel used. Research from 2021 identified economic barriers as the primary 

obstacles to implementing energy efficiency solutions. Belgium should therefore focus on 

investing in alternative fuels and allocating a larger portion of its capital towards developing 

energy efficiency strategies. 

There is hope, as Belgium is becoming aware of its impact on the environment and has made 

progress over the past decade. In comparison to the European average, indicators of energy 

intensity have improved considerably. There has also been encouraging advances regarding 

green energies. Although renewable energies do not yet account for most of Belgium's energy 

consumption, their share is increasing every year.  

In conclusion, although Belgium faces significant challenges in energy efficiency, GHG 

reporting, and emissions reduction, our thesis has laid a solid foundation on which the country 

can rely to move forward, without delay. Not only does it demonstrate how to effectively reduce 

the country's carbon footprint by identifying key areas to target, but it also serves as an example 

of a comprehensive greenhouse gas emissions reporting document. 
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Appendices   

1. Appendix 1: Exchange with Baude  

This exchange further solidified the decision to utilize Eurostat data based on their recommendations. 

The Ministry utilized INSEE, the national statistics institute, to revise the methodology for calculating 

France’s carbon footprint. They also opted to adjust their methodology using the MRIO Figaro 

developed by Eurostat. 

An Excel example of their calculation for the year 2005 served as the basis for the calculation presented 

in this document. However, as communicated by the Ministry, the file is provided only as an example, 

with highly aggregated data that may not be up to date. It serves as a demonstration of a hypothetical 

calculation. The methodology was then refined through further interaction with an association called 

2tonnes. 

2. Appendix 2: Participation of 2tonnes association 

The goal of 2tonnes is to help in achieving a carbon footprint of 2 tonnes of CO2 per person per year by 

2050, in line with the targets set by the Paris Agreement to keep global warming well below 2°C. To 

achieve this, 2tonnes offers an immersive and collaborative workshop where participants explore future 

scenarios and make decisions to reduce their greenhouse gas emissions. The aim is to raise awareness 

by providing an educational experience, leading to concrete actions to reduce carbon footprints. 

2tonnes also calculates per capita carbon emissions using the methodology developed by the French 

Ministry of Ecological Transition and Territorial Cohesion. They have adapted and updated this 

methodology by proposing an unilateral approach that considers the production systems of a maximum 

number of exporting countries. This collaboration has helped validate the findings of this thesis, 

allowing the initial method to be adapted through an association that has undertaken similar development 

for a group of countries, including Belgium. 
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3. Appendix 3: Calculations in Excel for domestic production emissions  

 
Figure 13 : Simplified matrix representation of the final calculation of emissions from domestic 

production 

 

Note:  

- The grey areas represent the number of activities in the matrix  

- The blue areas are the names of the activities  

- The light green area represents the sum of emissions generated by each activity 

- The dark green area represents the sum of emissions generated by all activities. 
 
 
 

<ej
d
>.[I-A

d
]
-1
.<DF

d
intérieure>

PROD_NA (Labels) E
d
intérieure 1 2 … 63 64

1 A01 Crop and animal production, hunting and related service activities 7.427,45                                                                    4.010,93              7,15                      … 13,83              -                
2 A02 Forestry and logging 21,68                                                                           0,30                        8,28                      … 0,26                -                
3 A03 Fishing and aquaculture 99,20                                                                           0,15                        0,00                      … 0,20                -                
4 B Mining and quarrying 223,27                                                 0,63                        0,01                      … 0,90                -                
5 C10-12 Manufacture of food products; beverages and tobacco products 1.069,06                                                                    50,94                     0,12                      … 2,80                -                
6 C13-15 Manufacture of textiles, wearing apparel, leather and related products 39,67                                                                           0,12                        0,00                      … 0,90                -                
7 C16 Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials25,60                                                                           0,12                        0,00                      … 0,38                -                
8 C17 Manufacture of paper and paper products 106,67                                                                         1,26                        0,01                      … 0,75                -                
9 C18 Printing and reproduction of recorded media 114,10                                                                         0,55                        0,01                      … 1,39                -                

10 C19 Manufacture of coke and refined petroleum products 1.706,13                                                                    19,92                     2,03                      … 11,13              -                
11 C20 Manufacture of chemicals and chemical products 1.211,66                                                                    30,11                     0,36                      … 16,38              -                
12 C21 Manufacture of basic pharmaceutical products and pharmaceutical preparations 56,21                                                                           0,23                        0,00                      … 0,07                -                
13 C22 Manufacture of rubber and plastic products 22,48                                                                           0,14                        0,00                      … 0,25                -                
14 C23 Manufacture of other non-metallic mineral products 4.173,40                                                                    12,10                     0,12                      … 18,34              -                
15 C24 Manufacture of basic metals 511,31                                                                         2,43                        0,16                      … 2,50                -                
16 C25 Manufacture of fabricated metal products, except machinery and equipment 87,81                                                                           0,36                        0,01                      … 0,31                -                
17 C26 Manufacture of computer, electronic and optical products 7,13                                                                              0,02                        0,00                      … 0,02                -                
18 C27 Manufacture of electrical equipment 14,42                                                                           0,03                        0,00                      … 0,03                -                
19 C28 Manufacture of machinery and equipment n.e.c. 24,29                                                                           0,10                        0,05                      … 0,06                -                
20 C29 Manufacture of motor vehicles, trailers and semi-trailers 9,88                                                                              0,01                        0,00                      … 0,02                -                
21 C30 Manufacture of other transport equipment 4,87                                                                              0,02                        0,00                      … 0,02                -                
22 C31_32 Manufacture of furniture; other manufacturing 37,31                                                                           0,07                        0,00                      … 0,23                -                
23 C33 Repair and installation of machinery and equipment 42,22                                                                           0,80                        0,02                      … 0,50                -                
24 D Electricity, gas, steam and air conditioning supply 10.220,62                                                                  102,58                  0,45                      … 70,58              -                
25 E36 Water collection, treatment and supply 74,51                                                                           0,16                        0,00                      … 0,27                -                
26 E37-39 Sewerage, waste management, remediation activities 948,61                                                                         2,86                        0,11                      … 2,99                -                
27 F Construction 2.191,07                                                                    3,25                        0,03                      … 7,92                -                
28 G45 Wholesale and retail trade and repair of motor vehicles and motorcycles 251,38                                                                         0,63                        0,01                      … 0,98                -                
29 G46 Wholesale trade, except of motor vehicles and motorcycles 448,38                                                                         6,57                        0,13                      … 2,58                -                
30 G47 Retail trade, except of motor vehicles and motorcycles 886,69                                                                         0,61                        0,01                      … 0,32                -                
31 H49 Land transport and transport via pipelines 1.030,74                                                                    6,24                        0,05                      … 13,81              -                
32 H50 Water transport 203,66                                                                         1,67                        0,02                      … 1,04                -                
33 H51 Air transport 982,29                                                                         1,42                        0,02                      … 1,68                -                
34 H52 Warehousing and support activities for transportation 62,34                                                                           0,24                        0,00                      … 0,31                -                
35 H53 Postal and courier activities 46,12                                                                           0,18                        0,00                      … 0,23                -                
36 I Accommodation and food service activities 610,50                                                                         0,37                        0,01                      … 2,40                -                
37 J58 Publishing activities 15,69                                                                           0,04                        0,00                      … 0,13                -                
38 J59_J60 Motion picture, video, television programme production; programming and broadcasting activities 45,52                                                                           0,08                        0,00                      … 0,11                -                
39 J61 Telecommunications 20,01                                                                           0,02                        0,00                      … 0,06                -                
40 J62_J63 Computer programming, consultancy, and information service activities 88,67                                                                           0,22                        0,00                      … 0,24                -                
41 K64 Financial service activities, except insurance and pension funding 88,88                                                                           0,51                        0,01                      … 0,62                -                
42 K65 Insurance, reinsurance and pension funding, except compulsory social security 20,29                                                                           0,05                        0,00                      … 0,04                -                
43 K66 Activities auxiliary to financial services and insurance activities 35,32                                                                           0,15                        0,00                      … 0,18                -                
44 L68A Imputed rents of owner-occupied dwellings -                                                                                 -                          -                         … -                   -                
45 L68B Real estate activities excluding imputed rents 80,39                                                                           0,12                        0,00                      … 0,39                -                
46 M69-70 Legal and accounting activities; activities of head offices; management consultancy activities 317,86                                                                         1,80                        0,03                      … 4,26                -                
47 M71 Architectural and engineering activities; technical testing and analysis 105,89                                                                         0,35                        0,01                      … 0,32                -                
48 M72 Scientific research and development 64,95                                                                           0,03                        0,00                      … 0,05                -                
49 M73 Advertising and market research 12,55                                                                           0,09                        0,00                      … 0,07                -                
50 M74_M75 Other professional, scientific and technical activities; veterinary activities 43,61                                                                           2,79                        0,01                      … 0,19                -                
51 N77 Rental and leasing activities 887,18                                                                         2,24                        0,03                      … 4,81                -                
52 N78 Employment activities 111,15                                                                         0,96                        0,01                      … 1,22                -                
53 N79 Travel agency, tour operator reservation service and related activities 9,23                                                                              0,01                        0,00                      … 0,01                -                
54 N80_82 Security and investigation, service and landscape, office administrative and support activities 230,22                                                                         2,34                        0,02                      … 1,35                -                
55 O Public administration and defence; compulsory social security 967,98                                                                         0,15                        0,00                      … 0,25                -                
56 P Education 384,18                                                                         0,01                        0,00                      … 0,05                -                
57 Q86 Human health activities 564,43                                                                         0,01                        0,00                      … 0,09                -                
58 Q87_88 Residential care activities and social work activities without accommodation 319,76                                                                         0,00                        0,00                      … 0,01                -                
59 R90-92 Creative, arts and entertainment activities; libraries, archives, museums and other cultural activities; gambling and betting activities164,72                                                                         0,04                        0,00                      … 0,11                -                
60 R93 Sports activities and amusement and recreation activities 151,10                                                                         0,35                        0,00                      … 0,43                -                
61 S94 Activities of membership organisations 109,79                                                                         0,21                        0,00                      … 1,08                -                
62 S95 Repair of computers and personal and household goods 24,28                                                                           0,02                        0,00                      … 0,03                -                
63 S96 Other personal service activities 432,94                                                                         0,10                        0,00                      … 397,96           -                
64 T Activities of households as employers; undifferentiated goods- and services-producing activities of households for own use164,88                                                                         -                          -                         … -                   164,88        

40.454,20                                                                  4.270,79              19,31                    … 590,43           164,88        
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4. Appendix 4: Summary of final results 

Table 3: Belgium’s Domestic Emissions, Import Emissions, Direct Household Emissions, and Population Data 

 

5. Appendix 5: Summary by consumption item 

Table 4 :  Emissions from Imports, Domestic Production, and Direct Household Activities Across Six Consumption 

Categories 

 

Note: The shares of emissions allocated to the consumption item, as well as the percentages that are 

imported, are already taken into account in the results displayed. 

 

 

 

 

 

Domestic emissions 40.289,32                           
Direct households emissions 29.168,98                              
Import emissions 110.250,95                           
Term of available data 103.290,86                           
Term of average values 6.960,09                                
Total population 11.455.519,00                    
Average carbon footprint 15,68756919

Housing Equipment Transport Food Commercial Services Non-Commercial Services

Direct household emissions 15.206,19                                  13.487,05                                   475,74                                          
Domestic emissions 13.088,35                                  6.921,74                                       4.306,97                                      10.171,18                                   3.397,37                                      2.403,71                                                   
Total Imported 28.141,66                                  34.953,44                                    17.976,62                                   16.253,15                                   4.964,77                                      2.289,74                                                   
Imported emissions for IC 81% 16.818,01                                  16.058,80                                    11.741,31                                   7.584,89                                      4.011,65                                      1.671,51                                                   
EU 59,8% 4.255,25                                     6.391,09                                       5.027,58                                      3.468,26                                      401,36                                           91,56                                                          
USA 7,6% 8.603,13                                     5.042,79                                       3.682,58                                      2.718,20                                      3.124,46                                      1.353,64                                                   
United Kingdom 4,3% 368,08                                         765,37                                           581,78                                          156,29                                          6,68                                                13,40                                                          
Japan 2,9% 2.771,31                                     3.008,14                                       1.773,76                                      604,56                                          462,37                                           193,54                                                        
Switzerland 2,3% 167,22                                         158,23                                           364,63                                          101,90                                          3,38                                                2,74                                                             
Türkiye 1,2% 622,69                                         609,83                                           205,19                                          515,82                                          13,03                                             16,28                                                          
Norway 0,9% 30,34                                            83,36                                              105,79                                          19,86                                             0,37                                                0,36                                                             
Imported emissions for FU 19% 11.323,65                                  18.894,64                                    6.235,31                                      8.668,26                                      953,12                                           618,23                                                        
EU 59,8% 9.602,99                                     17.400,11                                    5.274,64                                      7.786,73                                      685,75                                           467,35                                                        
USA 7,6% 860,70                                         831,61                                           332,03                                          348,67                                          222,45                                           117,06                                                        
Switzerland 4,3% 203,66                                         157,74                                           208,28                                          95,82                                             3,62                                                8,49                                                             
Türkiye 2,9% 199,94                                         186,78                                           100,53                                          44,96                                             26,78                                             14,01                                                          
Norway 2,3% 95,19                                            83,39                                              182,73                                          66,88                                             2,25                                                1,43                                                             
United Kingdom 1,2% 345,85                                         216,00                                           99,77                                             313,75                                          12,10                                             9,73                                                             
Japan 0,9% 15,33                                            19,01                                              37,33                                             11,45                                             0,16                                                0,16                                                             
Total (thousand tonnes) 56.436,20                                  41.875,18                                    35.770,64                                   26.900,06                                   8.362,14                                      4.693,45                                                   
Total per capita (tonnes) 4,93                                              3,66                                                 3,12                                               2,35                                               0,73                                                0,41                                                             
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6. Appendix 6: Detailed results of the breakdown by consumption item 

Note: The shares of emissions allocated to the consumption item, as well as the percentages that are 

imported, are already included in the displayed results. 

Table 5: Detailed results of the breakdown by consumption item for Belgium and the EU 

 

Belgium and the European Union NAF code 
Share of emissions 
allocated to the 
consumption item 

Domestic emissions IC EU (59,8%) FU EU (59,8%) 

Transport 

Manufacture of motor vehicles, trailers and semi-trailers C29 100,00% 9,88                                    15,88                                          291,92                          
Manufacture of other transport equipment C30 100,00% 4,87                                    1,87                                             14,22                             
Wholesale and retail trade and repair of motor vehicles and motorcycles G45 100,00% 251,38                              22,71                                          73,27                             
Land transport and transport via pipelines H49 100,00% 1.030,74                          1.030,31                                   1.058,49                      
Water transport H50 100,00% 203,66                              900,76                                       507,81                          
Air transport H51 100,00% 982,29                              1.813,72                                   433,47                          
Warehousing and support activities for transportation H52 100,00% 62,34                                 132,38                                       130,00                          
Manufacture of coke and refined petroleum products C19 84,00% 1.433,15                          1.098,99                                   2.755,46                      
Construction F 15,00% 328,66                              10,96                                          10,01                             
Direct households emissions 13.487,05                

Housing 

Forestry and logging A02 100,00% 21,68                                 23,43                                          40,70                             
Water collection, treatment and supply E36 63,00% 46,94                                 5,02                                             11,73                             
Sewerage, waste management, remediation activities E37-39 43,00% 407,90                              441,89                                       688,06                          
Imputed rents of owner-occupied dwellings L68A 100,00% -                                      -                                                -                                   
Real estate activities excluding imputed rents L68B 100,00% 80,39                                 5,20                                             9,83                                
Architectural and engineering activities; technical testing and analysis M71 100,00% 105,89                              14,49                                          24,15                             
Rental and leasing activities N77 100,00% 887,18                              78,25                                          99,80                             
Electricity, gas, steam and air conditioning supply D 92,00% 9.402,97                          3.415,54                                   8.147,15                      
Manufacture of coke and refined petroleum products C19 16,00% 272,98                              209,33                                       524,85                          
Construction F 85,00% 1.862,41                          62,10                                          56,71                             
Direct households emissions 15.206,19                

Food

Crop and animal production, hunting and related service activities A01 100,00% 7.427,45                          2.604,12                                   5.920,68                      
Fishing and aquaculture A03 100,00% 99,20                                 28,27                                          72,01                             
Manufacture of food products; beverages and tobacco products C10-12 100,00% 1.069,06                          211,07                                       586,18                          
Water collection, treatment and supply E36 37,00% 27,57                                 2,95                                             6,89                                
Sewerage, waste management, remediation activities E37-39 30,00% 284,58                              308,29                                       480,04                          
Accommodation and food service activities I 73,00% 445,66                              16,56                                          12,48                             
Electricity, gas, steam and air conditioning supply D 8,00% 817,65                              297,00                                       708,45                          
Direct households emissions 475,74                       

Equipment 

Manufacture of textiles, wearing apparel, leather and related products C13-15 100,00% 39,67                                 16,85                                          222,37                          
Manufacture of computer, electronic and optical products C26 100,00% 7,13                                    9,06                                             64,79                             
Manufacture of electrical equipment C27 100,00% 14,42                                 15,97                                          58,58                             
Manufacture of machinery and equipment n.e.c. C28 100,00% 24,29                                 27,68                                          168,33                          
Manufacture of furniture; other manufacturing C31_32 100,00% 37,31                                 12,18                                          107,06                          
Repair and installation of machinery and equipment C33 100,00% 42,22                                 10,32                                          20,31                             
Repair of computers and personal and household goods S95 100,00% 24,28                                 2,27                                             4,65                                
Sewerage, waste management, remediation activities E37-39 27,00% 256,12                              277,46                                       432,04                          
Mining and quarrying B 100,00% 223,27                              1.857,41                                   3.883,48                      
Manufacture of fabricated metal products, except machinery and equipment C25 100,00% 87,81                                 45,97                                          172,46                          
Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of straw and plaiting materials C16 100,00% 25,60                                 32,43                                          57,88                             
Manufacture of paper and paper products C17 100,00% 106,67                              261,75                                       411,44                          
Printing and reproduction of recorded media C18 100,00% 114,10                              11,12                                          17,89                             
Manufacture of chemicals and chemical products C20 100,00% 1.211,66                          1.250,99                                   6.107,68                      
Manufacture of rubber and plastic products C22 100,00% 22,48                                 50,28                                          154,65                          
Manufacture of other non-metallic mineral products C23 100,00% 4.173,40                          1.139,20                                   1.727,42                      
Manufacture of basic metals C24 100,00% 511,31                              1.370,14                                   3.789,08                      

Administritation, health, education, social action

Manufacture of basic pharmaceutical products and pharmaceutical preparations C21 100,00% 56,21                                 69,79                                          409,54                          
Employment activities N78 100,00% 111,15                              11,74                                          27,55                             
Public administration and defence; compulsory social security O 100,00% 967,98                              7,93                                             17,83                             
Human health activities Q86 100,00% 564,43                              1,15                                             3,25                                
Residential care activities and social work activities without accommodation Q87_88 100,00% 319,76                              0,95                                             0,68                                
Education P 100,00% 384,18                              -                                                8,50                                

Other services mainly commercial ones

Postal and courier activities H53 100,00% 46,12                                 28,68                                          48,32                             
Accommodation and food service activities I 27,00% 164,83                              6,12                                             4,62                                
Publishing activities J58 100,00% 15,69                                 4,92                                             6,89                                
Motion picture, video, television programme production; programming and broadcasting activities J59_J60 100,00% 45,52                                 7,62                                             4,84                                
Telecommunications J61 100,00% 20,01                                 9,99                                             7,58                                
Computer programming, consultancy, and information service activities J62_J63 100,00% 88,67                                 16,11                                          15,13                             
Financial service activities, except insurance and pension funding K64 100,00% 88,88                                 15,56                                          26,16                             
Insurance, reinsurance and pension funding, except compulsory social security K65 100,00% 20,29                                 3,59                                             2,36                                
Activities auxiliary to financial services and insurance activities K66 100,00% 35,32                                 11,01                                          6,66                                
Legal and accounting activities; activities of head offices; management consultancy activities M69-70 100,00% 317,86                              71,40                                          53,50                             
Scientific research and development M72 100,00% 64,95                                 4,35                                             12,30                             
Advertising and market research M73 100,00% 12,55                                 19,76                                          19,86                             
Other professional, scientific and technical activities; veterinary activities M74_M75 100,00% 43,61                                 6,61                                             11,27                             
Travel agency, tour operator reservation service and related activities N79 100,00% 9,23                                    1,57                                             2,12                                
Security and investigation, service and landscape, office administrative and support activities N80_82 100,00% 230,22                              39,53                                          59,90                             
Creative, arts and entertainment activities; libraries, archives, museums and other cultural activities; gambling and betting activities R90-92 100,00% 164,72                              1,36                                             2,14                                
Sports activities and amusement and recreation activities R93 100,00% 151,10                              3,09                                             6,04                                
Activities of membership organisations S94 100,00% 109,79                              10,30                                          12,27                             
Other personal service activities S96 100,00% 432,94                              3,92                                             5,05                                
Wholesale trade, except of motor vehicles and motorcycles G46 100,00% 448,38                              111,69                                       296,32                          
Retail trade, except of motor vehicles and motorcycles G47 100,00% 886,69                              24,18                                          82,42                             

TOTAL 40.289,32                       19.635,10                                41.217,57                   
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Table 6: Detailed results of the breakdown by consumption item for USA  

 

 

 

 

 

 

 

  

USA

Share of emissions 
allocated to the 
consumption item 

IC USA (7,6%) FU EU (7,6%) 

Transport 

C26-C33+ C13T15 25,00% 243,83                 58,99                             
G-H53 62,50% 2.829,62            227,74                          
C19 84,00% 584,39                 43,63                             
F 15,00% 24,75                   1,67                               

-                                   
Housing -                                   
A01_02 + A03 33,33% 858,55                 123,92                          
E 53,00% 246,43                 18,69                             
I - T 13,79% 330,44                 19,87                             
D 92,00% 6.916,14            680,42                          
C19 16,00% 111,31                 8,31                               
F 85,00% 140,26                 9,48                               

Food

A01_02 + A03 66,67% 1.717,09            247,85                          
C10T12 100,00% 183,64                 26,21                             
E 33,50% 155,76                 11,81                             
I - T 2,52% 60,31                   3,63                               
D 8,00% 601,40                 59,17                             

Equipment 

C26-C33+ C13T15 75,00% 731,49                 176,97                          
I - T 3,45% 82,61                   4,97                               
E 13,50% 62,77                   4,76                               
B 100,00% 1.687,55            74,35                             
C24+C25 100,00% 758,64                 80,87                             
C16 + C17_18 100,00% 284,31                 18,81                             
C20 + C21 50,00% 857,97                 87,25                             
C22+C23 100,00% 577,45                 44,11                             

Administritation, health, education, social action

C20 + C21 50,00% 857,97                 87,25                             
I - T 20,69% 495,67                 29,81                             

Other services mainly commercial ones

G-H53 37,50% 1.697,77            136,64                          
I - T 59,55% 1.426,69            85,80                             

TOTAL 24.524,80          2.373,00                      
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Table 7: Detailed results of the breakdown by consumption item for Japan 

 

 

 

 

Japan

Share of emissions 
allocated to the 
consumption item 

IC Japan (2,9%) FU Japan (2,9%) 

  Transport

C 15% 530,52                      37,15                     
G 100% 197,01                      14,59                     
H 80% 1.045,56                 48,76                     
F 15% 0,68                           0,04                        

Housing

A 33,33% 68,47                        5,06                        
L 100% 9,02                           0,98                        
M 20% 27,92                        1,33                        
N 25% 4,86                           0,27                        
D 92% 2.540,60                 183,46                  
F 85% 3,84                           0,23                        
C 1% 29,89                        2,09                        
E 53,00% 86,72                        6,51                        

Food

A 66,67% 136,94                      10,13                     
C 5% 186,80                      13,08                     
I 73,00% 5,08                           1,69                        
D 8,00% 220,92                      15,95                     
E 33,50% 54,81                        4,11                        

Equipment 

C 74% 2.615,22                 183,12                  
S 33% 0,24                           0,03                        
B 100% 370,59                      1,98                        
E 13,50% 22,09                        1,66                        

Administritation, health, education, social action

C 5% 186,80                      13,08                     
N 25% 4,86                           0,27                        
O 100% 0,34                           0,03                        
Q 100% 0,84                           0,17                        
P 100% 0,71                           0,45                        

Other services mainly commercial ones

H 20% 261,39                      12,19                     
I 27,00% 1,88                           0,62                        
J 100% 42,25                        4,15                        
K 100% 26,87                        1,78                        
M 80% 111,69                      5,31                        
N 50% 9,71                           0,55                        
R 100% 8,11                           2,13                        
S 67% 0,48                           0,06                        

TOTAL 8.813,69                 572,99                  
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Table 8: Detailed results of the breakdown by consumption item for UK, Switzerland, Türkiye and Norway  

 

 

Share of emissions 
allocated to the 
consumption item 

IC United Kingdom (4,3%) FU United Kingdom (4,3%) IC Switzerland (2,3%) FU Switzerland  (2,3%) IC Turkey (1,2%) FU Turkey (1,2%) IC Norway (0,9%) FU Norway (0,9%) 

Transport

DOM_C29 100% 4,15                                                 8,01                                                   1,15                                              1,92                                        1,44                               2,72                            0,13                                      0,27                                  
DOM_C30 100% 0,97                                                 0,99                                                   0,27                                              0,22                                        0,55                               0,56                            0,03                                      0,04                                  
DOM_G 33% 12,05                                              8,17                                                   2,05                                              1,40                                        11,16                            7,85                            2,05                                      1,40                                  
DOM_H49 100% 162,17                                           63,90                                                 132,95                                         62,03                                      68,60                            28,71                          18,68                                   7,24                                  
DOM_H50 100% 115,62                                           17,16                                                 0,01                                              0,01                                        15,84                            6,08                            28,03                                   5,97                                  
DOM_H51 100% 192,05                                           72,04                                                 -                                                  -                                            11,04                            4,55                            27,42                                   10,65                               
DOM_H52 100% 7,94                                                 3,09                                                   6,27                                              2,99                                        8,13                               3,46                            2,95                                      0,96                                  
DOM_C19 84,00% 86,03                                              34,53                                                 221,81                                         114,09                                   54,85                            24,95                          26,38                                   10,72                               
DOM_F 15,00% 0,79                                                 0,38                                                   0,12                                              0,06                                        0,12                               0,07                            0,12                                      0,07                                  

Housing

DOM_A01_02 50% 105,93                                           54,36                                                 59,03                                            41,65                                      44,66                            31,24                          16,67                                   8,65                                  
DOM_E 53,00% 16,62                                              8,29                                                   58,27                                            28,02                                      65,48                            24,07                          1,34                                      0,63                                  
DOM_L 100% 0,27                                                 0,22                                                   0,06                                              0,05                                        2,56                               2,20                            0,07                                      0,06                                  
DOM_M 20% 1,62                                                 0,46                                                   0,69                                              0,18                                        8,39                               2,41                            0,14                                      0,03                                  
DOM_N 25% 1,85                                                 0,71                                                   0,92                                              0,33                                        1,62                               0,69                            0,24                                      0,09                                  
DOM_D 92% 220,94                                           130,88                                              5,33                                              2,90                                        269,31                          175,50                       6,21                                      3,41                                  
DOM_C19 16% 16,39                                              6,58                                                   42,25                                            21,73                                      10,45                            4,75                            5,02                                      2,04                                  
DOM_F 85% 4,45                                                 2,17                                                   0,66                                              0,32                                        0,68                               0,38                            0,65                                      0,42                                  

Food

DOM_A01_02 50% 105,93                                           54,36                                                 59,03                                            41,65                                      44,66                            31,24                          16,67                                   8,65                                  
DOM_A03 100% 1,16                                                 1,65                                                   0,38                                              0,51                                        0,42                               0,63                            0,64                                      0,72                                  
DOM_C10T12 100% 18,60                                              19,34                                                 4,47                                              4,53                                        7,98                               8,83                            1,12                                      1,21                                  
DOM_E 34% 10,50                                              5,24                                                   36,83                                            17,71                                      41,39                            15,21                          0,85                                      0,40                                  
DOM_I 73% 0,88                                                 3,86                                                   0,72                                              2,23                                        1,35                               4,11                            0,05                                      0,17                                  
DOM_D 8% 19,21                                              11,38                                                 0,46                                              0,25                                        23,42                            15,26                          0,54                                      0,30                                  

Equipment 

DOM_C13T15 100% 4,68                                                 8,90                                                   28,54                                            30,13                                      3,11                               4,65                            0,05                                      0,09                                  
DOM_C26 100% 1,96                                                 3,16                                                   0,29                                              0,36                                        1,00                               1,46                            0,01                                      0,01                                  
DOM_C27 100% 4,07                                                 4,05                                                   0,34                                              0,30                                        1,50                               1,37                            0,05                                      0,05                                  
DOM_C28 100% 8,03                                                 8,36                                                   0,59                                              0,69                                        3,17                               3,69                            0,18                                      0,20                                  
DOM_C31T33 100% 5,33                                                 5,53                                                   0,60                                              0,57                                        1,23                               1,39                            0,16                                      0,18                                  
DOM_S 33% 0,08                                                 0,09                                                   0,68                                              0,32                                        0,67                               0,51                            0,01                                      0,01                                  
DOM_E 13,50% 4,23                                                 2,11                                                   14,84                                            7,14                                        16,68                            6,13                            0,34                                      0,16                                  
DOM_B 100% 277,12                                           24,50                                                 12,98                                            3,12                                        143,10                          24,31                          36,80                                   6,57                                  
DOM_C25 100% 12,33                                              8,41                                                   2,39                                              1,68                                        3,59                               2,62                            0,16                                      0,11                                  
DOM_C16 100% 12,47                                              3,38                                                   1,75                                              0,90                                        4,96                               2,92                            0,59                                      0,18                                  
DOM_C17_18 100% 11,85                                              4,28                                                   11,70                                            5,52                                        12,36                            6,38                            1,99                                      0,64                                  
DOM_C20 100% 122,41                                           29,73                                                 -                                                  -                                            78,47                            26,28                          -                                         -                                     
DOM_C22 100% 20,78                                              6,28                                                   1,59                                              0,62                                        3,68                               1,77                            0,74                                      0,15                                  
DOM_C23 100% 58,81                                              14,02                                                 67,61                                            28,99                                      177,89                          77,23                          8,38                                      2,18                                  
DOM_C24 100% 221,22                                           34,94                                                 14,34                                            3,05                                        50,22                            15,00                          33,90                                   8,48                                  

Non-Commercial Services

DOM_C21 100% 8,68                                                 5,93                                                   0,49                                              0,32                                        7,19                               4,87                            -                                         -                                     
DOM_N 25% 1,85                                                 0,71                                                   0,92                                              0,33                                        1,62                               0,69                            0,24                                      0,09                                  
DOM_O 100% 1,80                                                 0,77                                                   0,81                                              0,35                                        2,21                               1,27                            0,11                                      0,06                                  
DOM_Q 100% 0,24                                                 0,32                                                   0,06                                              0,08                                        0,10                               0,22                            0,00                                      0,00                                  
DOM_P 100% 0,82                                                 0,76                                                   0,47                                              0,35                                        0,30                               0,60                            0,00                                      0,00                                  

Commercial Services

DOM_H53 100% 6,35                                                 2,20                                                   3,11                                              1,42                                        11,18                            6,47                            0,35                                      0,10                                  
DOM_I 27% 0,32                                                 1,43                                                   0,27                                              0,82                                        0,50                               1,52                            0,02                                      0,06                                  
DOM_J58T60 100% 0,37                                                 0,24                                                   0,51                                              0,28                                        19,44                            9,33                            0,04                                      0,02                                  
DOM_J61 100% 0,67                                                 0,45                                                   0,39                                              0,19                                        1,23                               0,84                            -                                         -                                     
DOM_J62_63 100% 0,95                                                 0,41                                                   0,48                                              0,19                                        4,73                               2,29                            0,07                                      0,03                                  
DOM_K 100% 0,42                                                 0,16                                                   0,57                                              0,19                                        8,54                               3,47                            0,01                                      0,00                                  
DOM_M 80% 6,48                                                 1,86                                                   2,77                                              0,72                                        33,57                            9,65                            0,57                                      0,14                                  
DOM_N 50% 3,70                                                 1,42                                                   1,84                                              0,67                                        3,24                               1,39                            0,48                                      0,18                                  
DOM_R 100% 0,39                                                 0,63                                                   0,59                                              0,53                                        0,50                               0,52                            0,01                                      0,02                                  
DOM_S 67% 0,15                                                 0,19                                                   1,37                                              0,63                                        1,33                               1,01                            0,02                                      0,02                                  
DOM_G 67% 24,09                                              16,33                                                 4,10                                              2,81                                        22,33                            15,69                          4,10                                      2,81                                  

TOTAL 1.928,83                                       699,30                                              810,71                                         438,08                                   1.313,72                     631,03                       245,37                                86,66                               


