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In recent years, environmental issues have become increasingly important in our society. 
There is a general consensus on the identified environmental damage. It is particularly 
striking in areas such as climate change and the erosion of biodiversity. At the same time, 

information spreads ever more rapidly and expertise is increasingly compartmentalised, 
making it difficult to take in and comprehend the phenomena as a whole. 

In this context, it is more necessary than ever to provide citizens with accessible, sum-
marised environmental information based on objective data. That is the aim of this 
document: "The Walloon environment in 10 infographics".  

For each of the 10 selected themes, the chosen format combines a visual presenta-
tion (infographics) and an explanatory text of a few pages, which will help the reader 
understand the subject. 

This publication completes the series of "Reports on the State of the Walloon environ-
ment", which have been published for nearly 40 years, as well as the website of the 
state of the Walloon environment (http://etat.environnement.wallonie.be), which lists 
more than 150 indicator sheets that are regularly updated. 

Finally, the unprecedented nature of this document should be highlighted. Indeed, 
this publication required the participation of numerous contributors, within the SPW 
and outside (public administration units, universities, research centres), whether for 
the provision of data or the proofreading of part or all of a theme. We are particularly 
grateful for their contribution. 

The Director-General of the SPW Agriculture, Ressources naturelles et Environnement

Bénédicte HEINDRICHS 

FOREWORD
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INTRODUCTION 

How is the environment in Wallonia doing? To what 

extent are our activities putting pressure on and 

damaging the quality of our air, water, soil, forests 

and biodiversity? What solutions have been applied to 

this problem? What improvements have been observed? 

Where are we in relation to the objectives pursued? It is 

to these simple, important questions, which concern us 

all, that this publication attempts to provide answers in 

the form of 10 infographics with explanatory text. 

The ever-increasing specialisation of knowledge makes 

it more and more difficult to see the bigger picture, 

which is essential for a better understanding of the 

world in which we live. In the area of the environment, as 

elsewhere, data is the lifeblood of specialists and experts 

in a range of disciplines. Based on this observation, the 

main ambition of this document is to give the widest 

possible audience an overview of the environmental 

situation in Wallonia. The authors have tried as much 

as possible to focus on the essentials, to highlight the 

key data, to adopt a cross-cutting approach and empha-

sise the links between themes: links between causes 

and effects, links between issues or between measures 

that complement, reinforce or sometimes oppose each 

other. This cross-cutting approach is a useful addition 

to the publication of data on the state of the Walloon 

environment via the website http://etat.environnement.

wallonie.be/ where more detailed information can be 

found through more than 150 indicator sheets.

To make this presentation accessible to the largest 

number of people, particular care has been taken in the 

design of the infographics, the illustrations and the draf-

ting of the texts, ensuring clear presentation, explaining 

the concepts and specialised vocabulary when this could 

not be avoided, while preserving the nuances and com-

plexity of the subjects covered whenever necessary. The 

environment is complex and the challenges to be over-

come incorporate multiple issues. Taking into account this 

complexity while at the same time adopting a summa-

rised and accessible approach is a major challenge. The 

authors hope that the infographics themselves, as well as 

the text with headlines and subheadings that carry key 

messages, will contribute in this regard. 

The viewpoint adopted throughout the publication is 

above all that of the environment: how is it affected by this 

or that factor, how does it recover thanks to this or that 

measure? This definition of the scope explains why certain 

themes are not addressed here despite their importance 

or their stakes: this is the case, for example, for the theme 

of noise (for which current exposure data only concern 

human subjects), for the theme of the links between the 

environment and human health (diseases linked to wild-

life, biomonitoring of toxic substances, for example), or 

even for the theme of the consequences of flooding for 

the population. 

 Following an infographic dedicated to several elements 

specific to the Walloon socio-economic, territorial and ins-

titutional contexts, four infographics are dedicated to the 

major actors in society: the agriculture, energy, industry 

and household sectors. This is followed by five infogra-

phics that address air, water, soil, biodiversity and forests. 

Mindful of keeping a summarised approach and owing to 

their close link with other themes, the data relating to the 

territory and transport are not the subject of a dedicated 

infographic. The themes are nevertheless addressed in 

the other infographics, whenever relevant. The inclusion 

of an infographic dedicated to forests is due to the impor-

tance of this environment in terms of land use in Wallonia. 

For each theme, the pressures on the environment, the 

resulting impacts and/or the resulting status are dis-

cussed. The resources put in place to maintain or improve 

the situation through management measures that are 

often derived from environmental legislation are also 

discussed. Finally, a number of avenues for reflection, 

priorities and possible solutions are presented, in order 

to overcome future challenges.
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The environmental situation of a region depends largely on the context in which it is 

situated. A better understanding of the social, territorial, economic and institutional 

determinants is essential for understanding the environmental issues. Situated in 

the heart of Europe, Wallonia is a densely populated region. Although it is largely 

composed of agricultural and forested land, it has become highly artificialised in recent 

decades and transport infrastructure structures the territory to a large extent. The 

Walloon economy is primarily based on the tertiary sector (trade, business services, 

administration, etc.) and, for several years, industrial policy has been oriented 

towards sectors with high added value (pharmaceutical sector, biotechnology, 

aeronautics, etc.). As environmental management is mainly a regional competence, 

Wallonia has various levers to manage environmental pressures and their impacts, 

even if legislation in this area is mainly guided by European Union law.

1CONTEXTUAL
ELEMENTS
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DEMOGRAPHICS
Age

Households (2020)

Population

3.6 million inhabitants (2020)

2000 2020

216 hab/km²

2070

 + 9 %  + 6 %

2000 2020 2070

 + 15 %  + 14 %
of the Belgian
population  

% in 2020
% in 2070 
(prevision)

< 18

1821

61 54

19 27

≥ 6518 - 64

2.3 
inhabitants 

1.6 
million 

households

TERRITORY

Surface area Agricultural area 52 %

Woodland 29 %

Artificialised land, 
between 11 % and 16 %

16,901 km²

of the surface 
aera of Belgium 

55 % 1985 2020

 + 44 %

Road network 4 times 
denser than European network

(2020)

32 %

ENVIRONMENTAL MANAGEMENT
Involvement of the di�erent levels of power

The European Union largely 
guides the environmental 
policy of Member States

Environment: 
Primarily regional 
jurisdiction (1980)

Residual powers at 
the federal level

Intra-Belgian 

coordination 

mechanism

• Access to information
• Participation in the decision-making process
• Access to justice

Rights for every citizen

THE RIGHTS OF WALLOON CITIZENS 
AS REGARDS THE ENVIRONMENT
Aarhus Convention (1998)

Transposed into Book 1 of the Environmental Code

ECONOMY

GDP 

€110 billion
1.3 million jobs

 (2019) Employment 

Average net income (2018) 
€19,368 per capita per year

(2019)

23 % 
of Belgium’s GDP 

27 % of employement 
in Belgium 

Tertiary sector 
= 81 % of jobs

CO
NS

UM
PT

IO
N 

RENEWABLE 
NATURAL RESOURCES

The consumption of 
Walloons requires a 
productive surface 

equivalent to 2.2 
times that of Wallonia

COMPLEMENTARY INDICATOR 
TO GDP: 

THE ECOLOGICAL FOOTPRINT
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WALLONIA, 
ITS INHABITANTS AND ITS TERRITORY  

Wallonia continues to experience 
population growth 

In 2020, Wallonia had just over 3.6 million inhabitants 

(32 % of the Belgian population) on a surface area 

of 16,901 km² (55 % of the surface area of Belgium), 

with a population density of 216 inhabitants per km². 

Although this is a high population density compared to 

the European average (EU-27: 109 inhabitants per km² in 

2019), Wallonia has the lowest density among the three 

regions of Belgium. There are wide disparities between 

Walloon municipalities. In 2020, Daverdisse was the 

least densely populated municipality (24 inhabitants 

per km²) and Saint-Nicolas the most densely populated 

(3,528 inhabitants per km²). Like many industrialised 

regions, Wallonia is characterised by an ageing 

population pyramid. In 2020, 21 % of the population 

were under the age of 18, 61 % between the ages of 

18 and 64, and 19% 65 or older. There were around 1.6 

million households in Wallonia, with an average of 2.3 

inhabitants per household. 

In recent decades, the number of households has 

been growing faster than the population. For example, 

between 2000 and 2020, the number of households 

increased by 15 % while the population increased 

by only 9 %. According to forecasts by the Federal 

Planning Bureau and Statbel, these trends will conti-

nue over the long term. The number of households is 

expected to increase by 14 % between 2020 and 2070, 

while the Walloon population is expected to grow by 6 

%1. The expected increase in the number of households 

is explained by the decrease in their average size, due 

in part to the ageing of the population (more one- and 

two-person households) but also to changes in lifestyles 

(fewer children per family, fewer lasting relationships 

leading to an increase in single parent families, etc.). 

The expected population growth is linked to positive 

international and inter-regional migration balances 

(the natural balance2  is expected to be negative until 

2070). The ageing of the population is expected to 

continue. In 2070, the proportion of people under 18 

years of age will likely be 18 %, 18-64 years of age 54 %, 

and 65 years and older 27 %. It should be noted that, 

based on current data, COVID-19 is not expected to 

impact long-term population growth or the ageing of 

the population.  

The growth in the population has consequences from 

an environmental perspective, in particular in terms of 

consumption of natural resources, air emissions, waste 

generation, etc. These consequences are all the more 

important since the increase in population goes hand 

in hand with an increase in the number of households 

and a reduction in their average size, since many pur-

chases or consumption habits are determined at this 

level (housing, number of vehicles, etc.).  

Agricultural land is decreasing, artificialised 
land is increasing 

In 2020, according to the data recorded in the land 

register, most of the Walloon territory was composed 

of agricultural land (52 %) and forested land (29 %). 

Artificialised land, i.e., areas removed from their natu-

ral, forest or agricultural state, whether built-up or not 

and whether paved (e.g., car parks) or unpaved (e.g., 

backyards), covered between 11 % and 16 % of the 

territory. The distribution of these different uses is not 

homogeneous. It is closely linked to the characteris-

tics of the topography and the soil, which are highly 

differentiated between the north and the south of 

the Sambre-et-Meuse corridor. Agricultural lands are 

located on both sides of the corridor: the grasslands 

and lowlands in the north are mainly used for field 

crops (wheat, forage corn, potatoes, sugar beets, etc.) 

while the medium and high altitude plateaus located in 

the south of the corridor are mainly used for pastures. 

The majority of woodlands are found in the south and 

east of Wallonia, with hardwood stands accounting for 

56% of the productive forest area and softwood stands 

for 42 %. As regards artificialised land, this is primarily 

situated in the Haine-Sambre-Meuse corridor, in parti-

cular in the four largest Walloon urban regions (Mons, 

1  Specific scenario related to the COVID-19 pandemic, set at the end of 2020, assuming an evolution of the epidemic in 2021 under control (vaccination plan
implemented and measures taken to contain the epidemic)

2 Difference between the number of births and the number of deaths
7
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Charleroi, Namur and Liège). This corridor marks a 

boundary between the south, which is not very artifi-

cialised, and the north, which is more artificialised, 

particularly on account of its proximity to Brussels. The 

way in which land is used influences the quality of all the 

environmental components (air, water, soil, wild fauna, 

flora and habitats). The potential pressures and impacts 

are low for woodlands, but can be high for intensively 

farmed or artificialised lands. 

Between 1985 and 2020, artificialised l and t herefore 

increased by 44 %, corresponding to an average 

growth rate of 16 km² per year. The artificialisation of 

the terri-tory has mainly been at the expense of 

agricultural land. Various factors, including an increase 

in the population and Walloon households, the increase 

in the consumption of space linked to housing, the spread 

of urbanisation and the corollary development of services 

and facilities explain the Walloon dynamic to a large 

extent. However, since the early 2000s, a slowdown in 

artificialisation has been obser-ved compared to the rate 

observed in the 1990s (20 km² per year between 1990 

and 2000, 16 km² per year between 2000 and 2010, and 

12 km² per year between 2010 and 2020). This decline 

in the rate of growth is related in par-ticular to the 

decrease in the average size of single-family homes, the 

increase in the price of building land and the increase in 

the construction of apartments and renovated housing. 

The artificialisation of the territory has many direct 

and indirect environmental consequences: loss of 

natural and agricultural resources, soil sealing, 

modifica-tion of the natural water cycle, fragmentation 

of natural habitats, etc. The impact of artificialisation is 

all the more important given that it is an almost 

irreversible pheno-menon. Mindful of these issues, in 

2011 the European Commission called on Member 

States to achieve a "no net land take" by 2050, i.e. to 

stop any net increase in the artificialised area. By 

adopting the Regional Development Plan in 2019, the 

date of entry into force of which still has to be decided, 

the Walloon Government has defined the broad lines of 

a territorial strategy aimed at achieving this objective: 

reducing the consumption of non-artificialised land to 6 

km² per year by 2030 and moving towards 0 km² per year 

by 2050. However, the measures to achieve this goal 

have yet to be defined. 

TERRITORY

Surface area Agricultural land 52 %

Woodland 29 %

Artificialised land, 
between 11 % and 16 %

16,901 km²

of the surface 
area of Belgium 

55 % 1985 2020

 + 44 %

Road network 4 times 
denser than the European network

(2020)
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A particularly dense transport network 

Owing to its geographical location in the heart of 

Europe, Wallonia is an important transit and trade area, 

both for people and goods. It has a particularly well-de-

veloped land and air transport infrastructure (road, river 

and rail networks, multimodal platforms, and regional 

airports). 

The Walloon road network is made up of motorways, 

regional roads and municipal roads. If we compare the 

whole of this network to the surface area of the territory, 

the density of the road network in Wallonia amounts to 

a little more than 4,800 km per 1,000 km², which corres-

ponds to a density more than 4 times higher than that 

of the European network. Wallonia's river network also 

has a relatively high density, around 27 km of waterways 

per 1,000 km², a density three times higher than the 

European average. It is characterised by the presence 

of 4 autonomous ports, the port of Liege being the lar-

gest Belgian inland port and one of the most important 

inland ports in Europe  (3rd  in 2019(a)). The connection 

of the Walloon river network with the large seaports 

of the North Sea and the surrounding industrial and 

consumer regions makes it an important strategic ele-

ment from an economic perspective. As regards the 

railway network, the density of the Walloon network 

is around 100 km of lines per 1,000 km², which is 

twice as dense as the European network, making the 

Walloon network one of the densest in Europe. 

Wallonia also has 11 multimodal platforms. These are 

sites within the transport network that allow goods to 

be switched from one mode of transport to another. 

For example, the Liege Trilogiport, inaugurated in 

2015, is a multimodal platform combining waterways, 

rail and road. Besides the economic and logistical 

advantages of these plat-forms, they also have an 

environmental advantage as they offer the possibility 

of using less environmentally damaging modes of 

transport, such as rail and river transport. 

In addition to these land transport infrastructures, 

Wallonia has two regional airports: Brussels South 

Charleroi Airport, which specialises in passenger trans-

port, and Liege Airport, which specialises in freight 

transport. Both have undergone a marked evolution 

over the past two decades. In 2019, Charleroi Airport 

carried over 8 million passengers, 32 times more than 

in 2000. The tonnage of goods transported at Liege 

Airport more than tripled during the same period to 

reach 902,000 tons in 2019, making it the leading cargo 

airport in Belgium and the 6th in Europe. Nevertheless, 

the picture was more mixed in 2020. Passenger trans-

port was significantly impacted by the COVID-19 crisis 

(69% fewer passengers compared to 2019) while freight 

transport continued to grow (+ 24 % tons).  

This vast transport network allows the movement of 

people and goods and contributes to the creation of 

wealth and enterprise in Wallonia. However, from an envi-

ronmental perspective, this density has multiple impacts. 

Among these, we can highlight soil sealing, but also 

the fragmentation of the territory since roads, railways 

and waterways constitute ecological barriers for many 

species, and the territorial expansion of invasive alien 

species via the migration corridors formed by transport 

routes. The development of the road network has also 

prompted urban sprawl, dependence on cars and longer 

travelling distances. Using transport networks also exerts 

pressure on the environment: noise, light pollution, ener-

gy consumption, greenhouse gas emissions and atmos-

pheric pollutants, etc. However, the modes of transport 

affect the environment to varying degrees, with the use 

of planes, trucks and cars having a greater overall impact 

than the use of trains, boats or soft modes (cycling, walk-

ing). Nonetheless, road transport is the dominant mode 

of transport in Wallonia. In 2019, greenhouse gas emis-

sions from this sector represented 24 % of total Walloon 

emissions. They have also increased since 1990 (+ 33 %). 

The walloon environment in 10 infographics   CONTEXTUAL
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The European Union has set a binding target of carbon 

neutrality3 by 2050. At the same time, the Walloon 

government has incorporated this ambition in its 2019-

2024 Regional Policy Declaration: carbon neutrality is 

targeted by 2050 at the latest, with an intermediate 

step in 2030 of reducing greenhouse gas emissions by 

55 % compared to 1990. In order to achieve these ambi-

tious goals, the transport sector must make a significant 

contribution. To achieve this, various priorities have 

been set in the FAST Vision 2030 and the Regional 

Mobility Strategy which makes it operational. These 

priorities emphasise multimodality and, in particular, a 

modal shift to more environmentally friendly modes of 

transport, as well as controlling transport demand, both 

for passenger and freight transport. In this context, the 

Walloon government also plans to take action in the 

area of land use planning, by organising the territory 

and activities to reduce the need to travel. At the same 

time, the Walloon Government, through its Mobility 

and Infrastructure for All Plan 2020 - 2026, envisages 

developing infrastructure adapted to soft and active 

mobility (by creating express lanes dedicated to bikes, 

developing additional sections of the RAVeL with a 

view to connecting it to intermodal nodes, etc.), deve-

lopments to promote public transport (creating lanes 

dedicated to buses, stations, stops, etc.), as well as 

investments to support the development of river trans-

port. The importance of transport in the environmental 

transition is also reflected in the Walloon Recovery Plan, 

which includes a chapter on "Rethinking Mobility" in 

the section on environmental sustainability.

3  Carbon neutrality implies a radical reduction in anthropogenic greenhouse gas emissions and the offsetting of residual emissions by absorptions, in particular by
developing storage solutions.  
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ECONOMIC ACTIVITIES IN WALLONIA  

Wallonia represents a quarter of the Belgian 
economy 

With a gross domestic product (GDP) of 

over € 110 billion and 1.3 million jobs, 

Wallonia accounted for 23% of GDP and 

A dominant tertiary sector 

The tertiary sector, i.e. market services (shops, estate 

agents, accountants, etc.) and non-market services 

(administrations, schools, etc.), plays an important 

role in Wallonia. It accounted for 76 % of GDP and 81 

% of jobs in 2019. This was followed by the industrial 

sector, which accounted for 15 % of GDP and 10 % of 

jobs. The remainder was made up by the construction 

sector (5 % of GDP and 6 % of jobs), energy (3 % of 

GDP and 1 % of jobs) and agriculture (0.6 % of GDP 

and 1 % of jobs). The service sector has gradually deve-

loped in Wallonia since the 1980s, while industry has 

declined. This trend, which can be observed in most 

Western economies, is accompanied by a reorienta-

tion of industrial activities with the development of 

high value-added manufacturing (pharmaceuticals, 

biotechnology, aeronautics, etc.), the slowdown of cer-

tain heavy industry sectors (such as steel-making) and 

the offshoring of some of Wallonia's industrial activi-

ties. For the past 15 years, Wallonia's industrial policy 

has been based on developing these high-potential 

sectors via the competitiveness clusters (created in 

2006 in the context of the Marshall Plan), which foster 

links between companies, training and research and 

development. Wallonia, like Belgium, is a "small 

open economy". Its domestic market is limited, and 

it depends heavily on imports and exports, both for 

production (companies integrated into European and 

international circuits) and for consumption (imports of 

manufactured goods). This dependence has its draw-

backs (price fluctuations, availability of strategic raw 

materials, etc.), which are all the more pronounced in a 

context of resource scarcity and competition between 

economies, as the COVID-19 crisis has shown. It is in 

order to meet this challenge in particular that various 

measures of the Walloon Government aim to make 

Wallonia more independent in the fields of energy 

(development of locally-produced renewable ener-

gies), food (development of innovative sectors such as 

the production of vegetable proteins, deployment of 

small-scale logistics infrastructure, etc.) or raw mate-

rials (development of the circular economy, recovery 

of by-products, etc.). Besides these measures, the 

Wallonia Recovery Plan also envisages accelerating 

the Region's growth through digitisation, industrial 

policy and tourism. 

The ecological footprint: a complementary 
indicator to GDP 

For more than 50 years, increasing GDP has been seen 

as a guarantee of human development and a goal in 

itself. The use of GDP growth as a measure of progress 

or development is, however, increasingly being called 

into question. GDP is in fact a tool that makes it pos-

sible to assess monetary flows overall and measure the 

creation of wealth in a region or a state. Nevertheless, 

social progress, well-being and life satisfaction within a 

society do not only depend on its economic prosperity 

but also on other criteria, such as the distribution of 

wealth, the state of health or the quality of the environ-

ment. As such, if we look at the environmental dimension 
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27 % of employment in Belgium in 2019. After being 

hit hard by the recessions of 2009 and 2012 - 2013, a 

recovery phase has been underway since 2014. The 

average annual growth rate of Walloon GDP between 

2009 and 2019 (+ 1.5 %) was similar to the Belgian 

(+ 1.5 %) and European (+ 1.6 %) rates. Economic 

growth has since been impacted by the COVID-19 

crisis. According to the Regional Economic Outlook 

2021-2026(b), after a decline of 6.9 % in 2020, Walloon 

GDP is expected to grow again in 2021 (+ 5.7 %) and 

2022 (+ 3.0 %). The average net disposable income 

per capita in Wallonia, meanwhile, was €19 368 in 

2018, which was about 10 % lower than the Belgian 

average. Between 2000 and 2018, this grew by 48 %, 

a figure similar to that observed at the Belgian level 

(+ 47 %). 



alone, we can observe, for example, that GDP does not 

take into account the services provided by ecosystems 

(pollination, air and water purification, etc.), does not 

attribute value to natural heritage unless it is exploited, 

and does not take into account the environmental 

damage linked to human activities (loss of biodiversity, 

impairment of air quality, etc.) Environmental damage, 

such as pollution, can even contribute indirectly to the 

growth in GDP, as it generates activities (research and 

analysis services, clean-up, etc.) and repair costs

It is in this context that indicators that are complemen-

tary to GDP have started to emerge. These include 

globalised indicators such as the human development 

index or the ecological footprint. The latter is arguably 

the indicator that has received the most media atten-

tion in recent years. It expresses, in global hectares4, the 

pressure exerted by human activity (consumption and 

generation of waste) on renewable resources. In 2014, 

at the request of the Walloon government, the Walloon 

Institute of assessment, forward-looking and statistics 

(IWEPS) developed and calculated Wallonia's ecologi-

cal footprint(c). This approach is part of a more global 

framework aimed at developing a set of indicators for 

Wallonia that are complementary to GDP. The ecologi-

cal footprint was therefore estimated at nearly 5 global 

hectares per capita in 2012. This is thus the biologically 

productive surface of land and water necessary to pro-

duce the biological materials that a Walloon consumes 

every year, and to absorb the waste he or she gene-

rates. Compared to supply, Walloons used a productive 

surface area 2.2 times larger than that of Wallonia itself. 

This means that the consumption pattern of Walloons 

exceeds the biophysical limits associated with the 

renewable resources of the territory, and that, like the 

majority of European countries, Wallonia is nurturing an 

"ecological debt"5.

ECONOMY

GDP 

€110 billion
1.3 million jobs

 (2019) Employement 

Average net income (2018) 
€19,368 per capita per year

(2019)

23 % 
of Belgium’s GDP 

27 % of employement 
in Belgium 

Tertiary sector 
= 81 % of jobs

CO
NS

UM
PT

IO
N 

RENEWABLE 
NATURAL RESOURCES

The consumption of 
Walloons requires a 
productive surface 

equivalent to 2.2 times 
that of Wallonia

COMPLEMENTARY INDICATOR 
TO GDP: 

THE ECOLOGICAL FOOTPRINT

4A global hectare (gha) is a hectare (ha) of land or water on which the biological productivity is equivalent to the world average productivity.
5 As with any indicator, the ecological footprint uses simplifications and assumptions and has a given scope. As such, the indicator accounts for only part of the
environmental problem: for example, it does not address the issue of environmental quality (soil erosion, biodiversity, etc.), nor water resources or subsoil resources.
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ENVIRONMENTAL MANAGEMENT 

The European Union, an important source 
of environmental regulations

Walloon environmental legislation is 

largely guided by European Union (EU) 

law. The EU structures its environmental 

policy within the framework of action programmes, 

developed for a specific period of time. This 

policy is reinforced with the adoption of directives, 

regulations, recommendations, decisions and 

opinions with distinct objectives and implementing 

rules. These may be measures implementing 

international commitments (conventions, treaties or 

protocols) or decisions based on initiatives taken in 

certain Member States, or recommendations from 

international institutions. The EU intervenes in many 

environmental areas, including the Natura 2000 

network, water and air quality, flood risks, noise, 

waste management and environmental impact 

assessments. 

The environment, a largely regional 
competence 

Since the first stage of Belgium's regionalisation in 1980, 

environmental protection and management have been 

largely assigned to the regional level. Environmental 

competence in Wallonia can be grouped into two main 

areas: the environment in the strict sense (air quality, 

water quality, biodiversity, noise control, waste policy, 

etc.), and rural development and nature conservation 

(areas of green spaces, forests, hunting, fishing, non-na-

vigable watercourses, etc.). In these two areas, the 

federal government only has competences explicitly 

reserved for it: the establishment of product standards 

when they are placed on the market and protection 

against ionising radiation (including the management 

of radioactive waste). However, the complexity of the 

Belgian federal system and the exercise of environmen-

tal powers by the different levels of government may 

prompt them to legislate on the same product accor-

ding to their own powers. For example, with regard to 

pesticides, the federal government is responsible for 

their placing on the market, while the regions are res-

ponsible for their use. As such, in 2017, the Walloon 

government adopted a decree banning the use of 

glyphosate-based plant protection products by pri-

vate individuals, even though these products were 

still authorised for sale. In 2021, the Council of State 

annulled the Walloon Government's 2017 decree, as 

it had the effect of excluding the products concerned 

from the market and preventing the federal state from 

exercising its competence for their placing on the 

market.6 In Wallonia, the Public Service of Wallonia 

(SPW) Environment manages most of the competences 

in environmental matters, its remit being laid down by 

the Walloon Government.

6  It should be noted, nevertheless, that this decision has no practical consequence since the sale of this type of herbicide to individuals was banned by the federal
government in 2018.
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Coordination mechanisms 

In order to ensure the coherence of the decisions taken 

by the different levels of power in Belgium, but also 

vis-à-vis international bodies, coordination mecha-

nisms, both mandatory and voluntary, were put in place 

when powers were regionalised. This coordination 

is carried out through various forums, including the 

Interministerial Conference for the Environment (CIE), 

the Belgian Interregional Environment Agency (CELINE) 

and the Coordination Committee for International 

Environmental Policy (CCPIE). Consultation also takes 

the form of cooperation agreements that formalise the 

implementation of common policies. These agreements 

are sometimes the result of long negotiations. For exa-

mple, in the context of tackling climate change, the 

federal government, the Flemish Region, the Walloon 

Region and the Brussels Capital Region concluded a 

cooperation agreement in 2018 (the so-called "Burden 

Sharing" agreement) that set out, inter alia, the efforts 

each has to make to reduce greenhouse gas emissions 

for the period 2013 - 2020. It should be noted that on 

the international scene, only the Belgian government 

has competence. 

ENVIRONMENTAL MANAGEMENT
Involvement of the di�erent levels of power

The European Union largely 
guides the environmental 
policy of Member States

Environment: 
Primarily regional 
jurisdiction (1980)

Residual powers at 
the federal level Intra-Belgian 

coordination 

mechanism

Walloon citizens have rights as regards the 
environment 

The Aarhus Convention is an international agreement 

that was adopted in 1998 by the United Nations Economic 

Commission for Europe (UNECE), with Belgium being 

one of the 39 original signatory states. This Convention 

establishes three fundamental environmental rights for 

citizens and the associations that represent them: access 

to information, public participation in decision-making 

and access to justice in environmental issues. To date, it 

has been ratified by 47 countries.

Bearing in mind that protecting and improving the 

environment is everyone's concern, the Convention 

grants everyone the right to be involved in environmen-

tal matters: everyone has the right to be informed, to 

be involved in decisions and to seek redress in envi-

ronmental issues. The guiding principle of the text is 

the following: by offering citizens a place in the envi-

ronmental debates, a mechanism is created that helps 

build trust on the part of citizens vis-à-vis their insti-

tutions and the democratic functioning of the latter, 

and that meets the requirements of transparency and 

proximity, synonymous with good governance. In prac-

tice, the three pillars of the Convention are as follows:  

• in terms of access to environmental information,

authorities must actively publish, i.e. readily make

environmental information available on their web-

sites. In Wallonia, this is, for example, the website

dedicated to the state of the Walloon environ-

ment (http://etat.environnement.wallonie.be) or

the Geoportal (https://geoportail.wallonie.be),

the Walloon geographical information website. It

is in this context of disseminating environmental

information that the present publication has been

released. Furthermore, every citizen can request

environmental information from the authorities

(passive publicity);
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•  in terms of public participation in decision-making,

every citizen can give his or her opinion via public

consultations or inquiries on environmental plans,

programs and projects (e.g., in recent years, the

Walloon Waste-Resources Plan or the Walloon

contribution to the National Energy-Climate Plan

2021-2030) The feedback from citizens should be

taken into account as widely as possible;

•  in terms of access to justice in environmental

matters, every citizen can appeal when he or she

believes that his or her request for information has

not been properly dealt with by the authority, if he

or she finds irregularities in a public consultation or

if conflicts arise in environmental matters. This third

pillar of the Convention reinforces the other two by

ensuring their proper application.

The Aarhus Convention entered into force in our country 

in 2003. The federal state and the regions have there-

fore incorporated the provisions of the Convention 

into their legislation. In Wallonia, the provisions of 

the Aarhus Convention are included in Book 1 of the 

Environment Code.
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The links between agriculture and the environment are direct and complex. They are 

direct because agriculture is based on optimising, for productive purposes, processes 

which occur naturally in the functioning of terrestrial ecosystems. They are complex 

because, in addition to the damage it causes to the soil, water and biodiversity, 

agriculture plays an important role in the conservation of open environments and 

habitats necessary for the survival of many plant and animal species. Moreover, 

agriculture is not monolithic: although intensive production methods still dominate 

in Wallonia as in all industrialised countries, other forms of agriculture that have less 

impact on the environment are becoming increasingly popular. These can contribute 

more to non-productive functions such as carbon storage or preserving biodiversity. 

Taking up 44% of the Walloon territory, the agricultural sector, its production methods 

and their evolution have an important role to play in improving all the components 

of the environment.

2AGRICULTURE
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ENVIRONMENTAL PRESSURES AND IMPACTS
Climate change Impacts on air quality
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MEASURES MOST FAVOURABLE 
TO THE ENVIRONMENT

AGRICULTURAL SECTOR AND PRODUCTIONS

CHALLENGES TO OVERCOME

Transition to other modes of production
• Reduction of environmental pressures
• Adaptation to climate change

Recognition and strengthening 
of the non-productive functions of agriculture

• Carbon storage
• Restoration or maintenance of diverse
agricultural habitats, species and landscapes

8.7 million 
animals

Cheptels (2018)

Environmental 
pressures (2018)

1 million 
LU

42 % Permanent grasslands
58 % Arable crops :

17 % Wheat  4 % Barley
6 % Potatoes 7 % Forage maize
5 % Sugar beets 5 % Temporary grasslands

Crop production (2019)

81 % Chickens and hens
13 % Cattle
4 % Pigs

733,715 ha

 14 % Other

 2 % Other

4 % Other6 % Chickens and hens
80 % Cattle
10 % Pigs

Orientations (%) 

(2016)58 ha (2019)
139 cattle (if livestock farming) (2018) 

1.75 persons (2016)
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22,473 
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farms (2019)
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Milk and beef 14 %

Milk 13 %

Field crops 
and herbivores 12 %

15 % 
 of Walloon farms

Organic farms
(2020)

Organic 
surface area
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Loss of biodiversity
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90 % of cultivated area 

(2015 - 2019)
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Sediment flow 

Pollution 
(nitrogen, phosphorus, pesticides)

Run-o�

23 % of surface water bodies 
impacted by pesticides (2018)

Eutrophication

Pollution (nitrate, pesticides) 
35 % of groundwater bodies (2019)

GROUNDWATER

SURFACE 
WATER

Greenhouse gases (2019)
12 % of Walloon emissions

Ozone precursors (O3)
Precursors of particulate matter (PM2,5)

Acidifying and eutrophying pollutants

of Walloon emissions (2019)

Particles

CO2 N2O CH4 NMVOC NOx NH3 PM10

1 % 82 % 77 % 31 % 14 % 14 %92 %

Compaction

Surplus nitrogen
20 % of inputs

(2014 - 2018)

Intensive practices

Wealth production (2018) 
0.6 % of Walloon GDP

CAP subsidies  (2014 - 2018)
126 % of farmers' income
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THE WALLOON AGRICULTURAL 
SECTOR IN A FEW KEY FIGURES  

An evolution at the heart of socio-economic 
and environmental challenges 

For several centuries, extensive agriculture has 

allowed the development of diversified rural envi-

ronments and landscapes that are home to a specific 

fauna and flora. From the 1960s onwards, the intensifi-

cation and specialisation of agricultural production led 

to a spectacular increase in productivity, with positive 

socio-economic consequences: better living conditions 

for farmers, a stabilisation of markets, and availability and 

affordability of food for consumers. This evolution, fos-

tered by genetic selection, technological progress and 

the initial orientations of the Common Agricultural Policy 

(CAP) of the European Union, was nonetheless achieved 

at the cost of significant pressure on the environment. The 

gradual decline of traditional farms (polyculture and lives-

tock) in favour of specialised farms, the simplification of 

crop rotations, the increase in the size of cultivated plots, 

the use of inputs (fertilizers, pesticides, imported feed for 

livestock) and the mechanisation of agricultural practices 

have resulted in problems of erosion, compaction and 

pollution of soil, water and air, fragmentation of habi-

tats for wildlife and the disappearance of environments 

rich in biodiversity. From the 1990s, under the impetus of 

successive CAP reforms and the development of Euro-

pean environmental legislation, these pressures were 

gradually taken into account alongside the necessity of 

farms being economically profitable. Nevertheless, these 

pressures remain significant today, and the economic via-

bility of farms is not always guaranteed (e.g. low labour 

income, high dependence on inputs). Added to this is the 

reality of climate change, to which the sector contributes 

(greenhouse gas emissions), needs to adapt to (seaso-

nal droughts) and provides some solutions to (carbon 

storage, production of agrofuels). 

A large part of the territory dedicated to 
agriculture 

The utilised agricultural area (UAA), i.e. the sum of the 

areas assigned to professional agricultural production1, 

amounted to 733,715 ha in Wallonia in 2019, or 44 % of 

the territory, making the agricultural sector a key player 

in the management of the countryside. The number of 

farms was 12,733 in the same year. The sector employed 

22,473 people in 2016, the latest data available. Over 

the last 30 years, the evolution of the sector has been 

marked by: 

•  a sharp decline in the number of farms (- 56 %

between 1990 and 2019);

•  a sharp increase in the size of farms, with the average

area per farm more than doubling (58 ha in 2019

compared to 26 ha in 1990), as did the number of

head per cattle farm (139 head in 2018 compared to

66 head in 1990);

•  a sharp decline in the number of workers (-51%

between 1990 and 2016), while the number of wor-

kers per farm has increased slightly (1.75 persons

per farm in 2016 compared to 1.58 persons per farm

in 1990)

These developments are in line with the evolution of 

technologies and production methods mentioned 

above.

From the perspective of the type of farming, whereby 

farms are classed according to their main activities, 

Walloon farms mainly belonged to the following broad 

categories in 2016: field crops (32 %), beef (20%), milk 

and beef (14 %), milk (13 %), field crops and herbivores 

(12 %). The distribution of types of farming within 

the territory is related, among other things, to the 

agronomic suitability of the soils. Farms in the north 

of Wallonia (Loamy region, Sandy-loamy region and 

Condroz, see map below) are mainly oriented towards 

arable crops. In the north-east (Grassland and Upper 

Ardenne regions), the farms are specialised in dairy 

production. 

1 Agricultural activities considered as incidental, which involved about 2,500 producers and 32,000 ha in 2019, are therefore excluded from these statistics. As an
indication, this threshold corresponds to 13.5 ha of wheat or 10 dairy cows. 
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In the south (Famenne, Ardenne, Jurassic region), they 

are mainly oriented towards beef production. It should 

be noted that intensive pig and poultry farms are 

marginal compared to cattle farms in Wallonia. They 

accounted for 1 % of the types of farming for pigs and 

1 % for poultry in 2016.

Crop and animal production: an overview of 
the specific features in Wallonia

In general, Walloon agriculture is characterised by the 

production of field c rops, i n p articular g rains ( wheat, 

barley, etc.) and plants for industry (potatoes, sugar 

beets, rapeseed, flax, c hicory, e tc.), f orage c rops f or 

animal feeding stuffs (forage corn, temporary grass-

lands2, etc.), as well as animal production, mainly cattle 

(meat, milk), linked to the soil (feeding by grazing on 

permanent grasslands3  and fodder crops). 

In 2019, arable crops covered 58 % of the Walloon 

UAA and permanent grasslands 42 %, with other crops 

(orchards, nurseries, greenhouses, etc.) remaining mar-

ginal on the regional scale (< 1 %). Arable crops are 

mainly grown in the north of Wallonia, while permanent 

grasslands predominate in the south and east. 

42 % Permanent grasslands
58 % Arable crops :

17 % Wheat  4 % Barley
6 % Potatoes 7 % orage maize
5 % Sugar beets 5 % Temporary grasslands 

Crop production (2019)

733,715 ha

 14 % Other
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Régions agricoles

Agricultural regions in Wallonia

2 Grassland in crop rotation, i.e., generally established for less than five years.
3 Area left always as grass and characterised by the absence of tillage. .
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Arable crops include:

•  field crops, where wheat dominated in 2019 (17

% of the Walloon UAA), followed in fairly similar

proportions by potatoes (6 %), sugar beets (5 %) and

barley (4 %);

•  fodder crops, mainly fodder corn (7 % of the Walloon

UAA) and temporary grasslands (5 %).

The evolution over the period 1990 - 2019 in the sur-

face area of the main crop productions is particularly 

noteworthy for (i) permanent grassland, for which the 

surface area decreased by 15 %, (ii) sugar beet, for 

which the surface area decreased by 44 %, (iii) pota-

toes, for which the surface area increased by 252 %. 

As for the production of outdoor vegetables in rota-

tion (mainly peas, green beans, carrots, onions, chicory; 

2.5 % of the UAA in 2019), the dedicated area doubled 

in less than ten years. More than 80 % of the surface 

area allocated to potatoes and outdoor vegetables is 

produced for the processing industry. All these trends 

are essentially linked to the evolution of demand and 

prices for agricultural products.

The proportions of UAA allocated to the different crops 

and their evolution over time have consequences from 

an environmental perspective, as the crops are not 

equal in terms of their potential impacts. These impacts, 

which vary according to various factors discussed below 

(risk of erosion, nitrogen leaching, pesticide inputs, 

etc.), increase overall in the following order: permanent 

grasslands, temporary grasslands, winter grains (winter 

wheat, barley, etc.), spring grains (spring barley, oats, 

etc.), beets, corn and potatoes. While it can be stated, 

for example, that the decrease in UAA for permanent 

grasslands and the increase in UAA for potatoes over 

the last 30 years are unfavourable from an environmen-

tal perspective, it is difficult to interpret the evolutions 

observed for all crops as a whole in terms of their 

impact.

8.7 million 
animals

Livestock (2018)

Environmental 
pressures (2018)

1 million 
LU

81 % Chickens and hens
13 % Cattle
4 % Pigs

 2 % Other

4 % Other6 % Chickens and hens
80 % Cattle
10 % Pigs

As regards livestock, in 2018, 81 % of the animals counted 

in Wallonia were chickens and hens (7,100,000 animals), 

11% were cattle excluding dairy cows (925,000 animals), 

2 % were dairy cows (189,000 animals) and 4% were pigs 

(377,000 animals) (2018). The number of chickens and 

hens increased sixfold between 1990 and 2018. This is 

the result, on the one hand, of a drive to diversify on the 

part of Walloon producers and investments by Flemish 

farmers limited by the development of intensive rearing 

in Flanders (restrictions on manure spreading) and, on 

the other hand, of increased consumer demand for white 

meat. The cattle herd, meanwhile, declined by 26 % 

between 2001 and 2018 due to a variety of factors. For 

dairy cows, these include milk quotas, an increase in 

animal productivity and the uncertainties on the milk 

market, while for non-dairy cattle, we can highlight the 

mad cow disease crisis, which led to a shift from beef 

consumption to other production, and changing eating 

habits. Between 1990 and 2018, the swine herd increased 

overall (+ 24 %).

In order to compare different types of livestock in terms 

of certain environmental pressures (resource consump-

tion, nitrogen generation from manure), the concept of 

livestock units (LU) can be used. LUs are calculated by 

multiplying the number of animals per herd by a coeffi-

cient specific to the type of animal. In Wallonia, in 2018, 

the cattle herd exerted the most significant environmental 

pressure, totalling 80 % of the LUs of all livestock counted. 

This was followed by pigs, with 10 % of LUs, and chickens 

with 6 % of LUs.
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Limited economic weight, significant state 
aid

On the macro-economic level, the agriculture sector 

contributed 0.6 % of Walloon GDP in 2018. This contri-

bution reached 2.6 % if we take into account the 

agri-food sector, which is often not very dependent on 

local production.

The sector receives significant amounts of state aid, 

mainly through the CAP. Historically, this aid first sup-

ported production and prices, then farmers' income. 

Over the period 2014 - 2018, CAP subsidies (1st and 

2nd pillars, see below) represented on average 126 % of 

the labour income expressed per work unit (work per-

formed by a person employed full time on a farm). This 

means that, on average over this period, CAP subsidies 

covered all of the farmer's income (100 % of labour 

income per work unit) but also part of the expenses 

(equivalent to 26 % of labour income per work unit), 

since the sale of the farm's products alone does not 

cover these two items.
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BRIEF OVERVIEW OF THE PRESSURES AND IMPACTS 
OF AGRICULTURE ON THE ENVIRONMENT   

Primarily intensive agriculture

The pressures of agriculture on the environ-

ment depend on the modes of production, 

in particular on their more or less intensive 

nature: the pressure is even more intense when pro-

ductivity is maximised by selecting high-yielding 

varieties or species, by simplifying practices (short 

crop rotations, monocultures, high-density indus-

trial breeding of genetically close animals) and by 

increasing the use of certain inputs (fertilizers and 

pesticides in plant production, antibiotics in animal 

production, for example). From this perspective, the 

modes of production can be classified by increa-

sing levels of pressure: extensive, organic, intensive 

organic, conventional and intensive conventional 

agriculture. Even if the situation is gradually evol-

ving, thanks in particular to various legislative tools 

and the development of organic farming, Walloon 

agriculture remains largely conventional and inten-

sive. As an illustration, consumption of mineral 

nitrogen fertilizers in 2017 amounted to 96.4 kg N/

ha of UAA in Wallonia, versus 64.9 kg N/ha of UAA 

for the EU-28. As regards pesticides, with 4.5 kg of 

active substances per hectare of UAA in 2019, Bel-

gium4 was among the European countries with the 

highest sales of pesticides per hectare of UAA.

Consumption of resources 

As a primary sector activity, agriculture consumes natural 

resources such as soil, water, solar energy for photosyn-

thesis, etc., or lightly processed resources such as soil 

improvers and fertilizers, animal feeding stuffs, to name 

the most essential. Only in certain specific cases, such 

as phosphates from mining deposits (phosphate fer-

tilizers), whose exploitable world reserves are limited, 

does this consumption put quantitative pressure on 

resources as non-renewable stocks. 

In the case of water, problems could arise in the future 

if the frequency and severity of seasonal droughts 

increase, but today the resources are not quantitatively 

impacted by agriculture. 

It should be noted that the energy consumption of agri-

culture is low compared to that of other sectors (1,259 

GWh in 2018, or about 1 % of final energy consumption 

in Wallonia), even if we take into account the consump-

tion of methane for the production of nitrogen fertilizers 

(about 1,000 GWh/year). Agriculture is also a producer of 

energy sources (agrofuels in particular)

High emissions of ammonia

In 2019, agriculture accounted for 12 % of Wallonia's 

greenhouse gas emissions, which are responsible for 

climate change. This contribution is mainly due to 

nitrous oxide (N2O) and methane (CH4) emissions, of 

which 82 % and 77 % respectively of Walloon emissions 

are attributable to agriculture. The sector's contri-

bution to carbon dioxide (CO2) emissions is only 1 %. 

N2O, CH4 and CO2 are not equivalent in terms of their 

effects on the climate: the global warming potential of 

1 kg of N2O is 298 times larger than that of 1 kg of CO2, 

while the global warming potential of 1 kg of CH4 is 25 

times larger than that of 1 kg of CO2. These differences 

are taken into account by converting the quantities 

emitted of each gas into "CO2 equivalent". Agricultural 

N2O emissions occur directly after the spreading of 

nitrogen fertilizers (mineral fertilizers, livestock manure 

also called farmyard manure) or from nitrification/

denitrification phenomena by micro-organisms in culti-

vated soils, denitrification being preferred in compact 

or water-saturated soils with low oxygen content. CH4 

emissions are mainly related to livestock production 

(enteric fermentation and manure management). CO2 

emissions are mainly due to the consumption of fossil 

fuels for agricultural machinery and buildings. Over the 

period 1990 - 2019, greenhouse gas emissions from the 

agricultural sector decreased by 16 %, mainly due to a 

decline in the number of cattle5  and, to a lesser extent, 

better management of livestock manure.

4 Walloon data currently being calculated. The figure quoted should be viewed with caution: (1) it includes consumption by non-professional users, 
(2) Flanders is a larger consumer than Wallonia and (3) Belgium declares a larger number of active substances to Europe than other European countries.

5   It should be noted that the decrease in pressure is not necessarily proportional to the decrease in cattle numbers. The pressures of a cow producing 
   10,000 l of milk per year are higher than those of a cow producing 4,000 l/year.
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As regards air pollutants that may directly or indirectly 

impact health, in 2019 agriculture was the source of:

•  92 % of Walloon emissions of ammonia (NH3), a pre-

cursor of particulate matter (PM2.5) and an acidifying

and eutrophying pollutant, i.e. damaging by exces-

sive contribution of nutrients which is particularly

harmful to poor environments (moors, peat bogs,

etc.) and to the flora and fauna specific to these

environments. NH3 evaporates from animal manure

and when handled/used (from livestock buildings to

spreading). It comes from mineral fertilization to a

lesser extent;

•  31 % of Walloon emissions of non-methane

volatile organic compounds (NMVOCs), precursors

of particulate matter (PM2.5) and ozone. These

emissions mainly come from the management of

livestock manure and to a lesser extent from crops

and grasslands (substances emitted by plants such

as terpenes) and from the microbial activity of soils

(e.g. methanol) which is exacerbated by fertilization

under certain conditions;

•  14 % of Walloon emissions of nitrogen oxides (NOX,

i.e. NO and NO2), eutrophying pollutants, precursors

of particulate matter (PM2.5) and ozone. NOX from

agricultural sources comes from nitrogen-enriched

soils (mineral fertilizers, farmyard manure) and from

the consumption of fossil fuels by farm machinery

and buildings;

•  14  % of Walloon emissions of particulate matter

(PM10). These particles come from crops (tillage,

harvesting, crop residue management) and livestock

buildings.

Emissions of these pollutants from the agricultural 

sector have remained relatively stable since 1990. It 

should be noted that pesticide emissions are not quan-

tified. Nevertheless, their presence in the air has been 

proven in Wallonia as in other European countries.

Fertilizers and pesticides that impact water 

Agricultural activities also exert pressure on surface 

water and groundwater, which can affect their quality. 

These pressures are primarily related to:

•  the input of pesticides and fertilizers (mineral

fertilizers, farmyard manure) to the soil, some of 

which reaches surface water via run-off and/or 

eroded soil particles, and groundwater via water 

that infiltrates the soil. It should be noted that the 

consumption of pesticides and fertilizers over the 

last ten years does not show a downward trend; 

•  soil erosion by rainwater, which leads to an increase

in suspended solids in waterways, with negative

consequences for aquatic life: cloudy water, loss

of habitats for fauna and flora through sediment

deposition, fertilizer flow (eutrophication) and

pesticides associated with soil particles.

In surface waters, these phenomena led to the contri-

bution of 0.26 t/(ha per year) of sediment over the 

period 2013 - 2017 (11% of the quantities of eroded soil, 

the balance being redeposited before reaching the 

waterways), as well as 11,568 t per year of nitrogen and 

1,355 t per year of phosphorus over the period 2016 

- 2018. Excessive inputs of nutrients (nitrogen, phospho-

rus) can lead to eutrophication of waters, resulting in

significant algal growth and oxygen depletion, which is

critical for some aquatic organisms. This phenomenon,

to which other pollution sources (urban and industrial

wastewater discharges)6 contribute, affected 39 % of

the 335 water quality monitoring sites in Wallonia over

the period 2016 - 2018. Pesticides were responsible or

co-responsible for the poor status of 23 % of the 352

Walloon surface water bodies in 2018.

In groundwater, nitrate (from nitrogen fertilizers) and/or 

pesticides were responsible for the poor chemical status 

of 35 % of 34 Walloon water bodies in 2019. Nitrate was 

solely responsible for 5 water bodies, pesticides were 

solely responsible for 1 water body and nitrate and pes-

ticides were co-responsible for 6 water bodies.  

Imported proteins disrupt the nitrogen 
balance 

The nitrogen balance plays a special role in the rela-

tionship between agriculture and environment: 

•  To minimize the impact on water, nitrogen fertiliza-

tion (mineral fertilizers and farmyard manure) must

6  According to simulations carried out on 2015 data, more than 61% of the total inputs of carbon, nitrogen and phosphorus to the Walloon river system came from
diffuse inputs through run-off into soils (agricultural and non-agricultural), while 27% came from urban wastewater discharge and 8% from industrial discharges. 
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meet the needs of the crops as closely as possible, 

without excess. Over the period 2014 - 2018, the 

surplus nitrogen still present in agricultural soils 

after the main crop (i.e., nearly 40 kg N/ha UAA) 

accounted for 20 % of total annual nitrogen fertilizer 

inputs; 

•  To minimize the impact on the air, it is necessary to

reduce emissions by paying particular attention to

the storage and spreading of nitrogen fertilizers and

the treatment of the air in livestock buildings.

The balance between livestock inputs (farmyard 

manure) and crop needs has been challenged by the 

evolution of cattle feeding, which has seen the share of 

soybeans, a cheap source of protein imported mainly 

from South America, increase significantly over the past 

several decades compared to grass. These imports 

increase nitrogen inputs to the whole agro-ecosystem, 

which has limited capacity for absorption (spreading 

without risk for water). They are also responsible for 

other offshored pressures (deforestation, use of pesti-

cides on resistant GMO crops, transport emissions). 

Soils at risk of degradation 

Agriculture entails risks of soil degradation, which vary 

according to production and agricultural practices. For 

example, the development of root vegetable crops 

(potatoes, carrots, etc.) has a strong environmental 

impact: degradation of soil structure and loss of orga-

nic matter due to intensive tillage, significant loss of 

soil at each harvest (around 6 t per ha), and compaction 

problems caused by combine harvesters. 

Among the risks of soil degradation, the decline in 

organic matter content has major consequences on soil 

structure and, consequently, on aeration, resistance to 

erosion, sealing7 and compaction, and water infiltration 

and retention. 

An estimated 90 % of the cultivated area in Wallonia 

has organic matter levels that are too low to guarantee 

good soil structure (2015 - 2019). With regard to ero-

sion, soil losses exceed 5 t per (ha per year) on 59 % 

of the land area under crops (nearly 240,000 ha), and 

10 t per (ha per year) on 23 % of it (nearly 92,000 ha) 

(2010 - 2019)8. However, losses above 5 t per (ha per 

year) are considered incompatible with maintaining 

all soil functions in the long term (e.g. carbon storage 

and biodiversity preservation). With regard to the risk 

of compaction, there are sensitivity maps, but these 

do not give an estimate of the areas actually affected 

by the problem. Agricultural soils are also affected by 

accumulations of undesirable elements in fertilizers or 

improvers, which can become a source of diffuse pol-

lution. This is the case for cadmium accumulations via 

phosphate fertilizers, or copper, nickel and zinc accu-

mulations via farmyard manure, or other metallic trace 

elements via the sludge of collective wastewater treat-

ment plants (WWTPs) used in agriculture.

7 Degradation of the soil structure by the effect of raindrops, leading to the formation of a surface crust that prevents infiltration. 
8 These estimates do not include acute linear erosion (gully erosion) or mass erosion (mudflows). 
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Biodiversity impacted

The environmental pressures of agriculture on biodiver-

sity need to be assessed at several levels: biodiversity in 

soils (soil fauna and microflora), biodiversity in agricul-

tural environments (species and habitats of agricultural 

environments) and agrobiodiversity (cultivated plant 

species and animal breeds). It should be noted that 

agriculture, like other sectors, also impacts biodiversity 

in watercourses.

Biodiversity in soils is extensive, and more studies need 

to be conducted in this area. Studies show that biodi-

versity is affected by agricultural practices (pesticides, 

tillage, loss of organic matter). In Wallonia, four indi-

cators of soil biological quality showed contrasting 

responses under grassland and under crops, indicating 

overall a lower activity of the soil microbial fauna in the 

second case(a). 

For biodiversity in agricultural environments, the evo-

lution of bird populations is a good indicator owing 

to their high position in food chains, their wide variety 

of ecological requirements and relatively rapid res-

ponse time to environmental changes. The numbers 

of common bird species9 strictly associated with agri-

cultural environments have been in continuous decline 

since 1990. These species lost 60 % of their numbers 

at an average rate of 3 % per year between 1990 and 

2020. By way of comparison, the numbers of common 

bird species strictly associated with forest environments 

showed an overall decline of 22 % over the same period. 

This evolution of agricultural birds is explained by (i) the 

loss of food resources (grains, insects, small mammals, 

etc.) due to the use of pesticides and the absence of 

plants that go to seed, (ii) the loss of structuring ele-

ments in the landscape (hedges, groves), sources of 

food and nesting sites, (iii) the increase in the frequency 

of mowing grasslands (production of fodder) and the 

speed of harvesting, which is problematic in particular 

for species that nest on the ground (direct mortality) 

and leads to a scarcity of insects that serve as prey for 

birds.  

As regards agrobiodiversity, erosion among cattle 

breeds has been particularly significant. In the space of 

a few decades, the local breeds with a mixed charac-

ter have given way to two hyperspecialised breeds: the 

Holstein Pie-Noire (milk) and the Belgian Blue (meat). 

However, data on the evolution of the number of bree-

ders10 over the period 2015-2020 seem to indicate 

growing interest in alternative, more rustic breeds, to 

the detriment of the dominant breeds. 

9 Common bird species are the most common breeding bird species. These species are monitored annually.
10 It should be noted that livestock data by breed are no longer collected via Statbel since 2012 (end of agricultural censuses).
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MEASURES FOR MORE ENVIRONMENTALLY-FRIENDLY 
AGRICULTURE  

A European framework

Under the impulse of the European Union, various 

legislative tools have been put in place to limit 

the pressures and impacts of agriculture on the 

environment. In the area of water protection, this includes, 

for example, the "Nitrate" directive, implemented in 

Wallonia by the Sustainable Management Programme for 

Nitrogen in Agriculture (PGDA), or the Water Framework 

Directive, implemented by the River Basin Management 

Plans (RBMP/PGDH), which include, among other things, 

measures to combat erosion. In the area of air quality, 

the "NEC" directive setting emission ceilings for NH3 

and NMVOCs in particular is implemented by the Air 

Climate Energy Plans. The Air Climate Energy Plan 

2030 (ACEP 2030), currently being drafted, will include 

more stringent measures to tackle NH3 emissions from 

agriculture. As regards pesticides, this includes the 

Pesticides Framework Directive, which targets pesticide 

use which is compatible with sustainable development 

by reducing the risks and effects on health and the 

environment, which gave rise to the Walloon Pesticides 

Reduction Program (PWRP 2018 - 2022).

Moreover, as already mentioned, the CAP has evolved by 

gradually incorporating various environmental concerns. 

All financial aid granted to farmers under the CAP (1st 

and 2nd pillar aid)11  is conditional on compliance with 

rules aimed at protecting the environment, public, animal 

and plant health and animal welfare, a principle known 

as "cross-compliance". One of the 1st pillar aid sche-

mes, the "green payment", has additional conditions: 

maintaining a certain ratio of permanent grassland, crop 

diversification and the presence of "ecologically signifi-

cant areas" on 5 % of arable land ("greening")12.

Finally, 2nd pillar aid (applied in Wallonia through the 

Walloon Rural Development Program (PwDR)) include 

support for organic farming, agri-environmental and cli-

mate payments (AECM)13  and Natura 200014, all of which 

have environmental objectives. 

11  The 1st pillar aid aims to support farmers' incomes ("basic payment", "green payment" and "young farmer's payment") and to stabilise the markets of certain
agricultural products by preventing their prices from falling too low. They are entirely funded by the European Union. The 2nd pillar aid concern the European 
Union's rural development policy. They are co-funded by Wallonia and the European Union.

12  The standards of this green payment should be integrated into the cross-compliance applicable to all in the post 2020 CAP.
13  The agri-environmental and climatic methods (AECM) aim to encourage the implementation by farmers of practices that promote the conservation and improvement 

of the environment (planting of hedges, high biological value grasslands, feed autonomy, etc.), beyond what is required by legislation. These practices, which are 
subject to a voluntary commitment for 5 years, give rise to remuneration to cover the loss of revenue and the costs associated with implementing them.

14  A farmer who exploits an agricultural plot of land in a Natura 2000 site may be subject to certain constraints: certain activities (ploughing, drainage, application of
fertilizers and pesticides, etc.) are subject to notification, authorisation or are prohibited (excluding derogations). A financial compensation scheme is envisaged.
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More stringent measures are expected in the context 

of the "post 2020 CAP", which will apply from 2023. 

These measures will have to integrate the objec-

tives of the Farm to Fork Strategy and the European 

Union Biodiversity Strategy for 2030, developed in the 

framework of the European Green Deal. These include, 

by 2030, reducing the use and risks of chemical pesti-

cides and the use of the most dangerous pesticides by 

50 %, reducing the use of fertilizers by at least 20 %, 

reducing sales of antimicrobials for farm animals and 

aquaculture by 50 %, and encouraging the develop-

ment of organic farming in the European Union to 

increase its share to 25 % of the UAA (this proportion 

was 8.5 % in 2019) The new CAP will also introduce a 

new, more decentralised system of governance, with 

each Member State required to present a national 

strategic plan setting out how the CAP instruments will 

be used, with the aim of achieving the objectives of the 

CAP as well as those of the Green Pact for Europe. In 

Belgium, by way of derogation, there should be two 

plans, one for Flanders, the other for Wallonia.

Measures to be taken or reinforced

Most of the pressures and impacts of agriculture on the 

environment are reversible. For example, studies carried 

out in Wallonia show the positive effects of AECM on 

local biodiversity in agricultural areas. A larger proportion 

of farmland under AECM would be required to achieve 

measurable effects on a regional scale.

The following table provides an overview of the main 

concrete measures that enable or could enable improve-

ments, with reference to legislative tools that contribute 

to them. Various factors can influence the effectiveness of 

these tools: whether it is a voluntary or mandatory regime, 

whether there are financial incentives or not, controls, 

sanctions, etc. Moreover, the absence of legislative 

tools does not mean that the measures are not applied. 

Therefore, this table cannot be interpreted in terms of 

completeness of measures or achievement of objectives.. 
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Measures to be taken or reinforced Tools that contribute to this
Tackling the simplification of habitats

Ecological network (hedges, trees, copses, ponds, etc.), natural grasslands, high biological 

value grasslands, crop diversification, assortments of plant species (e.g. agroforestry15 ), etc.  

AECM, Natura 2000, Cross-
compliance of CAP aid, Green 
payments of the CAP

Reduce pressures from fertilizers 
Reduced accumulations (balance of N, P and K fertilizer accumulations in all forms, sus-
tainable fertilization, precision agriculture, vegetables in rotation or interculture, organic 
farming, etc.)

PwDR (organic farming), Strategic 
plan for the development of organic 
farming in Wallonia by 2030.

Production (farmyard manure), storage (farmyard manure) and spreading (mineral fertilizers 
and farmyard manure) reducing the risk of volatilisation and transfer to surface water and 
groundwater

PGDA, Cross-compliance of CAP 
aid, PACE 2030

Intermediate crops for nitrate traps PGDA

Buffer zones (grassed headlands, managed plots and strips, etc.)
PGDA, Cross-compliance of CAP 
aid, AECM

(Farmyard manure) Biomethanisation (production of methane and organic fertilizers while 
reducing greenhouse gas emissions)

CAP (investment aid), Green 
Certificates, PACE 2030

(Farmyard manure) Less use of imported proteins (soybeans) /
(Farmyard manure) Feed autonomy (low livestock numbers) AECM
Reduce pressures from pesticides
Reduced inputs (development of robotic mechanical weeding in market gardening and 
vegetable crops, etc.) or eliminated inputs (organic farming for synthetic pesticides, etc.) 

PwDR (organic farming), PWRP

Types and methods of treatment that reduce the risk of volatilisation and transfer to surface 
water and groundwater

PWRP, Cross-compliance of CAP aid 
(control of sprayers)

Buffer zones (grassed headlands, managed plots and strips, etc.) AECM, PWRP
Reduce pressures due to imported feed for livestock
Development of better food autonomy at farm and territory level (exchanges between 
farms), better valorisation of self-produced fodder, development of locally produced 
protein sources (protein crops, rapeseed meal, spent grain, etc.)

AECM

Tackle the loss of organic matter in soils
Maintain existing carbon stocks (permanent grasslands) Green payments of the CAP
Denser and more perennial vegetation cover (intermediate crops, temporary grasslands, 
perennial crops, agroforestry, restoration of permanent grasslands, etc.)

AECM

Return to the soil of crop residues or co-products, inputs of organic matter (farmyard 
manure, composts, digestates, reusable sludge from WWTP)

/

Crop diversification, lengthening of rotations, techniques that promote good soil structure 
and low erosion (e.g. limited tillage)

/

Closer monitoring of carbon dynamics in soils by specific indicators (e.g. coarse and fine 
carbon fractions) for rapid corrective measures

/

Tackle erosion
Cover crops, techniques to reduce erosion (e.g. limited tillage), rotation management, 
sufficient organic matter content, anti-erosion adaptations (grass strips, hedges, etc.), 
agroforestry

Agriculture Code, PGDH, PGRI16, 

AECM

Reduce the risk of compaction
Sufficient organic matter content, organisation of agricultural work (load, number of tractor 
movements, etc.) taking into account soil conditions (texture, humidity), adjustment of tech-
niques (tires, inflation pressure, etc.) and methods (type of ploughing, limited tillage, etc.)

/

15 A combination of trees and crops or animals on the same parcel
16 Flood Risk Management Plans
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Of the tools in the table above, the PwDR tools with 

the highest environmental impact have the following 

implementation indicators:  

•  In 2020, 15 % of Walloon farms were organic farms,

and these covered 12 % of Walloon UAA, of which

74% were permanent and temporary grasslands and

22 % were field crops. The organic UAA doubled

between 2010 and 2020. As for livestock, the organic

share in 2020 reached 52 % for chickens and laying

hens, 10 % for cattle and 3 % for pigs. The organic

chicken and laying hen flock grew by a factor of 3.8

between 2010 and 2020 and the organic cattle herd

by a factor of 1.7, with the organic pig herd showing

no clear trend over 10 years. However, not all of the

objectives of the Strategic plan for the development

of organic farming in Wallonia by 2020 were achieved. 

New objectives are laid down in the Strategic plan

for the development of organic farming in Wallonia

by 2030, including organic production on 30 % of

the Walloon UAA.

•  The participation rate in at least one AECM reached

46 % of producers in 2020, or 5 948 producers. The

achievement rates for the objectives varied (from

5 % to over 100 % depending on the AECM in 2020).

•  The share of UAA managed concurrently with

nature conservation in the context of Natura 2000

amounted to 5.5 % in 2017.

MEASURES MOST FAVOURABLE TO THE ENVIRONMENT 

of Walloon farms

Organic farms 
(2020)

Organic surface area
(2020)

Natura 2000
(2017)

MAEC
(2020)

of the Walloon UAA of the Walloon UAAof producers 
(at least 1 AECCM)

15 % 12 % 46 % 5,5 % 

It should be noted that, according to a study(b) based 

on reference literature for ecological contexts similar 

to Wallonia's, the area supporting biodiversity17 (to 

which a share of the areas under AECM and Natura 

2000 contributes) should reach a minimum of 10 % of 

the areas under crops and 15 % of the areas under 

permanent grassland to ensure the conservation of 

species and natural habitats and to provide support for 

the agro-ecological balances that favour agricultural 

production. In 2020, these minimum requirements were 

not met as the estimated area supporting biodiversity 

was 1.5-2 % of the area under crops and nearly 11 % of 

the area under permanent grassland. In addition to this 

quantitative criterion, there is a distribution criterion: it 

is essential that the components of the area supporting 

biodiversity form a network throughout the territory.

17  The area supporting biodiversity is made up of surfaces for which the best scientific knowledge allows us to conclude that they ensure, in our regional context, a
decisive contribution to the maintenance and development of patrimonial biodiversity (protected and threatened species, protected habitats) and so-called ordinary 
biodiversity (according to Walot, 2020(a)).
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CHALLENGES FOR THE FUTURE 

The development of more environmentally-

friendly agriculture should be based on 

two fundamental strands: a transition to 

other modes of production and a recognition and 

reinforcement of the non-productive functions of 

agriculture that provide services to society.

The transition to other modes of production includes 

developing or strengthening practices that can lead to 

a reduction in environmental pressures, summarised in 

the table above: feed autonomy, low-input agriculture, 

practices that preserve the structure and biological 

quality of soils, anti-erosion practices, control of air 

emissions, improvement of the ecological network, etc. 

The evolution of modes of production should also aim 

at adapting the sector to climate change, in particular 

through the choice of more resistant or better adapted 

varieties, as well as through the search for alternatives 

for the supply of water during seasonal drought. 

Currently, the non-productive functions of agriculture, 

which are provided to a variable extent depending on 

the degree of intensity of agricultural practices, are only 

remunerated to a limited extent. The substantial support 

for the sector via state aid could valorise these functions 

further by remunerating the farmers for the services pro-

vided. These services include carbon storage and the 

restoration or maintenance of diverse habitats, species, 

and landscapes in agricultural environments. They 

require maintaining rural employment as a reservoir of 

skills and know-how for the management of rural areas. 

In the new post-2020 CAP, in addition to more power-

ful tools in the 2nd pillar (organic farming, AECM), the 

cross-compliance of the 1st pillar aid has become more 

stringent, and eco-regimes have been implemented, 

which are direct payments to farmers that will be linked 

to more environmentally friendly practices. The main 

innovation is that these eco-regimes have a significant 

potential to meet these challenges. Will these resources 

be sufficient to meet the objectives of the Green Pact for 

Europe? That will depend to a large extent on the natio-

nal strategic plans that will be negotiated between each 

Member State and the European Commission.  

The Walloon Recovery Plan emphasises that agricul-

ture must be part of the solutions for the recovery 

and re-orientation of Wallonia in a context of transi-

tion, particularly on account of its cross-cutting aspect 

and the fact that it will prompt action that generates 

a triple dividend (economic, social and environmental). 

It includes various measures, including support for the 

environmental transition of agriculture.
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Energy plays a major role in our society. Whether it is for heating, transport, powering 

electrical appliances and industrial machines or digital technologies, everyone 

in society needs it on a daily basis. However, the provision and consumption of 

energy generate environmental pressures, albeit to varying degrees depending 

on the energy sources and technologies used. The pressures directly linked to 

energy consumption are the subject of specific focus in the territories where they 

occur, including Wallonia. These may be, for example, emissions into the air during 

combustion (thermal power plants, engines, boilers, etc.) or the generation of high-

level radioactive waste. There are also pressures at the early stages of the supply 

chain (extraction, processing, transport). There is less of a focus on these as most 

of the energy consumed in Wallonia is generated abroad. In the context of tackling 

all these pressures, and more specifically the development of renewable energies, 

the planned closure of nuclear power plants and the pursuit of a carbon neutrality 

objective by 2050, there are numerous challenges in the field of energy and the 

policy levers that are implemented require coordination between the different levels 

of power, with competences shared between the federal state and the Regions.

3  
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SUPPLIES
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ENERGY
105 

toe/M€

148 
toe/M€
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toe/M€

Energy intensity

Total quantity of energy imported or produced 
on the Walloon territory

170 TWh  in 2018

Uses 

76 %  from Wallonia

Landscape impact, 
competition between crops, 
emissions of particulate matter

Objective 
Share of renewables in final 

energy consumption

12 %

2018

23,5 % 

2030
(objective) 

19 TWh in 2018

Energies from renewable
energy sources

53 %
End 

consumers  

47 %
Thermal 

power plants 

Uses

77 % from Wallonia
Replaces fossil fuels
Emissions during combustion

54 %
Thermal power plants 46 %

Industries 

3 TWh in 2018

Waste from
non-renewable sources

100 %
Thermal power 

plant 

Imported resource
Risk of accidents and waste management
Planned closure of reactors (2023 - 2025)

!

Nuclear fuel

Uses 

46 TWh in 2018

Uses

Imported resource
Pressures during extraction, 
transport, refining
Emissions during combustion

63 %     
Transport 

34 %
Buildings 

     3 %
Industries 

Oil products
(oil, gasoline, diesel, etc.)

56 TWh in 2018

Imported resource

Emissions during combustion
Methane leaks during transport

Uses

36 %
Thermal 
power 
plants 

   33 %
Industries 

    31 %
Buildings 

Natural gas
42 TWh in 2018

Uses  

   96 %
Industries

     4 %
Buildings 

Emissions during combustion
Imported resource
5 TWh in 2018

Coal  

CONVERSION
into a thermal power plant

Lost heat 
≈ 2/3 of losses

181 plants, more
than 50 %  of fuel 

from renewable
 sources

27 TWh en 2018

Electricity

Sources 
89 % thermal power plants
6 % wind power
4 % photovoltaic panels
1 % hydroelectric power plants

Uses

55 %
Buildings 
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Transport 

CHALLENGES  
Make demand 
more flexible

supply is more 
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decentralised

as

recovered 
in cogeneration

6 TWh in 2018

Steam heat 
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CONSUMPTION
126 TWh in 2018
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69 % fossil fuels
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Industries
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• Building improvements
• Behavioural change
• Development of renewable energies 
(heat pumps, etc.)
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• Heat production from renewable 
energy sources

• Energy e�ciency
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(alternative power sources, etc.)
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MAIN SOURCES OF ENERGY: OIL PRODUCTS, NUCLEAR FUEL 
AND NATURAL GAS   

Energy supplies, i.e. the total quantity of energy, 

in its various forms, imported or generated 

within Walloon territory, amounted to approxi-

mately 170 TWh1 in 2018. These supplies were made 

up of the following energy sources: petroleum pro-

ducts (56 TWh), nuclear fuel (46 TWh), natural gas (42 

TWh), energy from renewable sources (19 TWh), coal 

(5 TWh) and waste from non-renewable sources (3 

TWh). These energy sources are either processed in 

Wallonia (e.g. nuclear fuel into electricity) or consu-

med directly by end-users (e.g. petroleum products 

in transport). The energy sources that make up the 

Walloon supply and their respective quantities are 

therefore both a function of practices (economic 

and social) and of the energy generation and pro-

cessing facilities in Wallonia. The supplies are also 

indicative of our current dependence on certain 

energy sources: petroleum products, nuclear fuel 

and natural gas. 

To measure the overall energy efficiency of a region and 

compare it with other territories, an energy intensity 

indicator can be calculated, which reflects the amount of 

energy needed to create one unit of wealth. Wallonia's 

energy intensity was estimated at 148 toe/€M2 in 2018, 

a value higher than that of Belgium (126 toe/€M) or the 

European Union (105 toe/€M for the EU-28), reflecting 

lower energy efficiency and the still significant presence 

of energy-intensive industries within the territory.

Wallonia still too dependent on petroleum 
products  

Petroleum products (fuel oil, petrol, diesel, etc.) 

accounted for nearly one-third of energy supplies 

in Wallonia in 2018 (56 TWh). These are exclusively 

imported, mainly from Russia, Saudi Arabia and Nigeria 

(respectively 32 %, 15 % and 11 % in 2019, Belgian data(a)). 

No petroleum products are extracted, transported or 

refined in Wallonia. They are a source of environmental 

pressure (e.g. drilling sludge or noise pollution linked 

to underwater exploration), which in some cases may 

be the result of large-scale accidents (e.g. oil spills). 

In Wallonia, the main pressures from the use of these 

fossil fuels are, on the one hand, greenhouse gas emis-

sions, which are responsible for climate change, and, 

on the other hand, emissions of air pollutants: sulphur 

oxides, nitrogen oxides, particles, volatile organic com-

pounds, metallic trace elements (zinc, chromium, etc.). 

These emissions result from the combustion of petro-

leum products. Since the 1990s, the technologies used 

have been improved (e.g. catalytic converters for cars, 

more efficient boilers) as have the composition of fuels 

(banning of leaded petrol and desulphurisation), which 

has led to an overall reduction in Walloon emissions 

of acidifying substances, ozone precursors and trace 

metals. But the combustion of petroleum products is 

still a major source of greenhouse gas emissions. And 

yet, in its 2019-2024 Regional Policy Declaration, the 

Walloon Government aims for carbon neutrality3  by 

2050 at the latest, with an intermediate step in 2030 of 

reducing greenhouse gas emissions by 55 % compared 

to 1990. A significant reduction in the consumption of 

petroleum products is therefore necessary. 

1 Data on energy generation, conversion and consumption in Wallonia are taken from energy balances. These resources are published on the energy website of the
Public Service of Wallonia (http://www.energie.wallonie.be). .

2 The data presented here is the gross energy intensity, i.e. the ratio between gross domestic energy consumption and gross domestic product in volume (in constant
euros, reference year 2015). It is expressed in tons of oil equivalent per million euros. 

3  Carbon neutrality implies a radical reduction in anthropogenic greenhouse gas emissions and the offsetting of residual emissions by absorptions, in particular by
developing storage solutions.
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Oil products
(oil, gasoline, diesel, etc.)
56 TWh in 2018

Uses

63 %     
Transport 34 %

Buildings 
     3 %
Industries 

Towards the end of nuclear energy 

Nuclear fuel accounted for just over a quarter of Walloon 

energy supplies in 2018 (46 TWh). In Belgium, the Synatom 

agency manages the contracts for the various stages of 

fuel preparation before it arrives in the country, including 

the extraction, processing and enrichment of uranium 

ores. The main environmental impact of nuclear fuel is 

its radioactivity, which can cause considerable damage. 

Controlling this risk is therefore essential. In Belgium, the 

Federal Agency for Nuclear Control (FANC) is responsible 

for the control of nuclear installations4  while the National 

Agency for Radioactive Waste and Enriched Fissile 

Materials (ONDRAF/NIRAS) manages nuclear waste. This 

matter, which falls under federal jurisdiction, remains 

a major issue today. Currently, most of the radioactive 

waste is conditioned and stored at Dessel (Flanders) after 

treatment. For high-level radioactive and/or long-lived 

waste, which must be isolated from humans and the envi-

ronment for hundreds of thousands of years, the draft 

Long-Term Radioactive Waste Management Plan pro-

vides for geological disposal on Belgian territory. It was 

submitted for public consultation in 2020. The Walloon 

Government issued a negative opinion on the project, 

judging it incomplete in view of the likely and significant 

impacts on the environment and human health. By mid-

2021, no decision had been taken.

Use

Nuclear fuel
46 TWh in 2018

100 %
Thermal power plant 

4  In addition to the Tihange nuclear power plant, Wallonia has various other sites where radioactive substances or devices capable of emitting ionizing radiation are
used (hospitals, research centres, industries).
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In Wallonia, nuclear fuel is used exclusively for conver-

sion into electricity, in the three reactors of the Tihange 

nuclear power plant. While it was relatively stable 

during the 1990s and 2000s, its consumption has been 

more variable since the early 2010s. The ageing of the 

reactors, built in the 1970s and 1980s for an estimated 

lifespan of around 40 years, comes on top of the emer-

gence of problems that have required the plants to be 

shut down on several occasions. 2018 was particularly 

problematic in this regard, with the shutdown of Reactor 

3 from April to December following the discovery of 

damage to the concrete in the buildings annexed to the 

reactor during an inspection. The federal government 

has scheduled the shutdown of the Walloon reactors 

between 2023 (Tihange 1) and 2025 (Tihange 2 and 3). 

Nevertheless, the law provides for the possibility of an 

extension in the event of an unexpected problem with 

the security of electricity supply. A decision on this was 

to be taken by the end of 2021.

Natural gas: an increase in consumption in 
the future

Natural gas, primarily composed of methane, accounted 

for nearly a quarter of Walloon energy supplies in 2018 

(42 TWh). It is only imported and arrives in Belgium 

mainly via pipelines from the Netherlands (42% of the 

gas consumed in Belgium) and Norway (37 %)5. Like 

petroleum products or coal, it is a non-renewable fossil 

energy source, the combustion of which emits CO2, 

albeit to a lesser extent (0.203 tons of CO2 equivalent 

per MWh for natural gas compared to 0.268 for petrol 

or 0.343 for coal). The use of natural gas also leads to 

greenhouse gas emissions further upstream, during 

the various stages of the supply chain, and in particular 

during long-distance pipeline transport, where there are 

methane leaks (a greenhouse gas 25 times more potent 

than CO2). 

In Wallonia, natural gas is either used to generate 

electricity in thermal power plants (36 % of natural gas 

consumption) or consumed directly by industries (33 

%) or in buildings (31 %). The Walloon objective of a 

carbon-neutral society by 2050 de facto limits natural 

gas consumption in the long term. However, in the 

medium term, in a context of the gradual mothballing 

of nuclear power plants and pending the large-scale 

exploitation of renewable energy sources, the construc-

tion of new gas-fired power plants is envisaged. During 

a transitional period, these would ensure continuity in 

the generation of electricity. Natural gas consumption, 

which has been relatively stable since the 2000s, will 

therefore likely rise in the coming years.

Uses
42 TWh in 2018
Natural gas

    36 %
Thermal 
power plants 

   33 %
Industries     31 %

Buildings 

Renewable energies: significant 
development over the last 20 years

Renewable energies accounted for just over 10 % of 

energy supplies in 2018 (19 TWh). They have a diverse 

range of sources: solar, wind, tidal, natural heat from the 

subsoil, wood and other biomass... What they have in 

common is that there is an endless supply of them, or 

they are renewed at a faster rate than other energies. In 

this sense, they offer a sustainable solution compared 

to other energies, especially fossil fuels, which are finite. 

Moreover, using renewables entails less risk and gene-

rates less environmental pressure overall than other 

energy sources, especially in terms of air emissions. 

As such, in the context of climate change, developing 

renewable energies is one of the measures promoted to 

reduce greenhouse gas emissions. It should be noted, 

nonetheless, that burning biomass, and in particular 

firewood in homes, is a significant source of 

particu-late matter: 45 % of PM2.5 emissions were 

attributed to the residential sector in 2019. It is also a 

source of CO2 emissions, although these are not 

taken into account for achieving greenhouse gas 

reduction targets. 

5  The data provide information on the last country of origin before entering Belgium(a). The gas from Norway is entirely produced in Norway. On the other hand, gas
imported from the Netherlands contains gas from other countries.
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International methodologies (Kyoto, Paris Agreements, 

etc.) consider that, over the whole cycle, the storage of 

carbon during the renewal of biomass offsets the CO2 

emitted when it is burned. Moreover, renewable ener-

gies are mainly produced or exploited locally. In 2018, 76 

% of supplies came from Wallonia. This specific fea-ture 

makes it a lever for creating wealth and jobs and 

enhancing the Region's energy independence, but it 

also makes certain pressures and nuisances related to 

"extracting" these energies more visible, a stage that 

takes place abroad in the case of other energy sources. 

In particular, the construction of wind farms (or in the 

future of possible photovoltaic farms) raises questions in 

terms of the impact on the landscape and the effects on 

wildlife (e.g. on bats from wind turbines). The planting of 

crops intended to feed the biofuel industry competes 

with crops intended for human or animal consumption.

The generation of renewable energies has grown 

strongly over the last two decades in Wallonia. The evo-

lution relates to both quantity (increased by a factor of 

3.8 between 2000 and 2018) and the development of 

new sectors, in particular photovoltaic and wind energy, 

which were still non-existent in Wallonia 20 years ago. 

In 2018, Walloon renewable energy supplies were either 

directly used by final consumers (53 %: households, 

industries, etc.) or converted into electricity in thermal 

power plants6 (47 %). 

Also in 2018, renewable energy represented 12 % of 

gross final energy consumption. The Walloon objective, 

as stated in the Walloon contribution to the National 

Climate Energy Plan 2021 - 2030, is to reach 23.5 % by 

2030. This concerns three areas of use: heat generation, 

electricity generation and transport7: 

•  generating heat from renewable sources is

currently mainly based on the combustion of

biomass: logs, pellets, wood waste in industry,

etc. To reach the 2030 target, all renewable heat

generation technologies will have to be deployed:

heat pumps8, solar thermal energy and deep

geothermal energy;

•  electricity generation from renewable sources in

2018 depended on four sources in Wallonia: wind

(36 %), solar photovoltaic (23 %), biomass (35 %) and,

to a lesser extent, hydroelectric (6 %). Estimates for

2030 envisage that 37 % of the electricity generated

in Wallonia will be of renewable origin. The wind and

photovoltaic sectors would then account for nearly

80 % of generation. Depending on the wind and the

sun, the generation from these energy sources is

variable, which will have impacts on the electricity

market as discussed below;

•  for transport, the share of renewable energy is essen-

tially due to biodiesel and bioethanol, which are

systematically incorporated into fuels at the pump.

The level of biofuels incorporated into fuels is set by

the Federal Government (8.95 % in 2018) and will be

gradually increased to 10.45 % in 2030. The use of

electricity from renewable sources in transport was

still marginal in 2018, but the availability of vehicles

with electric or hybrid engines has grown signifi-

cantly since then.
Uses

19 TWh in 2018

Energies from 
renewable energy sources

53 %
End consumers  

47 %
Thermal power plants 

6  Including the Awirs thermal power plant (Flémalle), which was shut down in September 2020 and operated on biomass, and for which state aid (via the green
certificate system) ended on the same date.

7 It should be noted that this objective can be achieved by increasing renewable energies but also by decreasing gross final energy consumption.

8  The heat recovered by heat pumps from the ambient air (or ground or water) is indirectly derived from solar radiation and is therefore considered a renewable energy 
source, even though this technology requires electricity to run.
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Coal consumption reduced fivefold in 20 

Coal (including lignite and coke) accounted for less 

than 3 % of Walloon energy supplies in 2018 (5 TWh). 

Coal was long produced and used in huge quanti-

ties in Wallonia, in particular by heavy industry and, 

until 2010, to generate electricity. It is now imported. 

Coal is the fossil fuel that emits the most greenhouse 

gases per unit of energy when burned, which makes its 

large-scale use incompatible with the greenhouse gas 

emission reduction targets. Walloon coal consumption 

had already been declining sharply for several decades, 

following the closure of mines and the decline of large 

energy-intensive industries. In the space of 20 years, 

the quantities of coal consumed in Wallonia reduced 

fivefold. In 2018, the use of coal was limited almost 

exclusively (96 %) to certain specific industry sectors 

(metallurgy in particular).

Uses
5 TWh in 2018
Coal  

   96 %
Industries

     4 %
Buildings

Charbon 

Waste from non-renewable sources, 
a predominantly local resource 

Waste from non-renewable sources (non-organic frac-

tion of household waste, impregnated sawdust, textile 

waste, etc.) can be incinerated to generate energy. 

These represented less than 2 % of Walloon energy sup-

plies in 2018 (3 TWh). It is a predominantly local energy 

source: 77 % was of Walloon origin in 2018. While inci-

nerating waste, like the use of nuclear fuel or renewable 

sources, is an alternative to the use of fossil fuels, it is not 

without pressures, such as air emissions and the gene-

ration of ash. It should be noted that in terms of waste 

management, while incineration with energy recovery is 

preferable to incineration without energy recovery, or 

to dumping in landfill sites, reuse or recycling should 

be prioritised, as these allow for better recovery of 

resources.

In 2018, just over half (54 %) of the waste from non-re-

newable sources was used in thermal power plants, and 

the remainder directly within industries. The specificities 

of certain industrial furnaces, which can reach very high 

temperatures, mean that certain forms of toxic waste 

(tyres, etc.) can be incinerated, while guaranteeing that 

the organic molecules completely decompose. 

Uses

54 %
Thermal power plants 

46 %
Industries 

3 TWh in 2018

Waste from non-renewable sources
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ELECTRICITY GENERATION IN WALLONIA 

Electricity is a part of everyday life for households 

and businesses. It is widely used in buildings (ligh-

ting, electrical equipment, etc.) and in industry 

(engines, ovens, etc.), and it will likely be used more in 

transport (electric vehicles). It is a "secondary" energy 

source produced from a "primary" energy source. As 

mentioned in the following paragraphs, in Wallonia, 

electricity is mainly converted in thermal power plants 

that use the fuels or the heat of combustion (or nuclear 

reaction) to drive a machine (turbine or engine) which, 

coupled with an alternator, generates electricity. This 

process is not without environmental pressures, which 

depend on both the technologies and the fuels used. 

It is also a source of heat loss (known as "waste heat"), 

a small part of which can nevertheless be recovered in 

cogeneration installations. In addition to thermal power 

plants, there are other facilities that generate electricity 

without using fuel and by exploiting renewable energy 

sources: wind turbines, photovoltaic panels and hydroe-

lectric plants. These processes do not generate heat and 

consequently no waste heat.

Conversion in thermal power plants

The main fuels used for conversion in thermal power 

plants in Wallonia are nuclear fuel (64 % in 2018), natu-

ral gas (21 %), renewable energy sources (13 %, mainly 

biomass in the form of wood and derivatives) and waste 

from non-renewable sources (2 %). The environmental 

pressures resulting from this conversion depend largely 

on the fuels used. If we look at the main local pres-

sures (see above), nuclear fuel requires risk control and 

generates high-level radioactive waste, while the use of 

natural gas, biomass or waste generates air emissions. In 

addition, thermal power plants withdraw and discharge 

large quantities of cooling water into watercourses. In 

2018, 86 % of the volumes withdrew from surface water 

were used for cooling thermal power plants in Wallonia. 

The water used is then returned to the environment at 

a higher temperature than at the point of withdrawal. 

These thermal discharges are subject to standards to 

ensure that they do not disrupt ecosystems, which could 

lead to a reduction or shutdown of production in power 

plants if the temperature of waterways are too high or 

flows are too low. The risk of this happening increases 

as droughts and heat waves become more severe and 

frequent due to climate change.

Waste heat and cogeneration: recovering 
heat to increase efficiency

Losses from waste heat vary depending on the fuels 

and technology used in power plants9. The average 

efficiency of Walloon thermal power plants was esti-

mated at 34 % in 2018 (about 2/3 losses). This means 

that, on average, to generate one unit of electrical 

energy "output", three units of energy (nuclear, natural 

gas, etc.) are required as "input", the remainder being 

lost during the conversion. Cogeneration recovers part 

of these heat losses by generating heat and electricity 

(or motive power) simultaneously in a single process. 

The amount of heat that can be recovered depends 

on the possibilities of local use. In effect, heat cannot 

be transported without expending energy or thermal 

losses, and therefore cannot travel long distances. As 
9  For example, the efficiency is 34% for nuclear power plants and 53% for gas-steam turbine plants, which combine gas and steam turbines to achieve higher efficiencies.
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such, setting up cogeneration facilities is mainly done 

by self-producers, i.e. companies that have heat needs 

(processes, building heating, etc.) near their electri-

city generation unit. In 2018, more than 6 TWh of heat 

was generated via this process from 181 cogeneration 

facilities. The overall efficiency of these facilities, which 

takes into account both heat and electricity generation, 

was estimated at 72 % for that year. This means that, on 

average, for every 10 units of energy as "input", 7 units 

of energy (heat or electricity) are usable as "output", 

the remainder being lost during the conversion. As 

such, cogeneration reduces the overall amount of 

energy resources required (and especially the amount 

of greenhouse gases and air pollutants emitted) com-

pared to facilities generating the same amount of 

electricity and heat separately. Moreover, encouraged 

by the green certificate policy, the consumption of 

fuels from renewable sources in cogeneration plants 

has increased significantly over the past 20 years. Since 

2006, they have accounted for more than half of the 

fuels used. 

From generation to consumption of 
electricity

Total electricity generation in Wallonia amounted to 27 

TWh in 2018. Most of this electricity (89 %) comes from 

conversion in thermal power plants, with the remainder 

generated without combustion via wind turbines (6 %), 

photovoltaic panels (4 %), and hydroelectric plants 

(1 %). The electricity generated in Wallonia supplies 

the Walloon electricity grid, which is itself connected to 

neighbouring grids. On a daily basis, the source of the 

electricity (Walloon or otherwise) consumed in Wallonia 

depends on the resources available on the grid. 

In Wallonia, annual final electricity consumption has 

been fairly stable since the early 2000s. It is mainly used 

in buildings (55 %) and by the industry sector (43 %), 

with the remainder being used in transport (2 %). The 

trend towards electrifying industrial processes and 

vehicles will lead to higher electricity consumption in 

the coming years. This makes it all the more important 

to analyse and monitor the environmental pressures 

associated with electricity, both in terms of the energy 

sources used for generating it and the infrastructure 

required for transmitting it (including high-voltage 

lines) or storage solutions. As explained above, several 

important changes are expected in the electricity gene-

ration sector, including the closure of nuclear reactors 

(which have accounted for around 60 % of the electricity 

generated in Wallonia in recent years), the replacement 

of these, in part and initially, by natural gas, and the 

development of renewable energies. These evolutions 

imply a transition from an essentially centralised (large 

thermal power plants) and stable or even program-

mable generation, to an increasingly decentralised 

(wind turbines, photovoltaic installations) and variable 

(as it depends on the wind and sunshine) generation. 

There are therefore no shortages of challenges in the 

sector. The issue of demand flexibility, for example, 

is paramount. This will involve adapting consumer 

behaviour (households, industries, etc.) to a certain 

extent, strengthening interconnection capacities with 

neighbouring countries and ultimately developing 

storage solutions. Currently, only the pumped storage 

sites in Coo and Plate-Taille (Eau d'Heure lakes) allow 

for large-scale storage of electricity. Other solutions, 

which may be a source of environmental pressure, will 

have to be considered: storage in batteries, by conver-

sion into hydrogen or synthetic methane, etc
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FINAL ENERGY CONSUMPTION 

Final energy consumption means the energy 

consumed on a daily basis by the end users 

(households, companies, local authorities, 

etc.): fuel for transport, natural gas or fuel oil for 

heating, electricity to power machines or electrical 

equipment, etc. This was 126 TWh in 2018, 15 % lower 

than in 2005. In line with the European objectives 

of energy efficiency and lower energy consumption, 

Wallonia aims to reduce its final consumption by 23 

% in 2030 compared to its 2005 level. The efforts to 

be made are divided among three major end uses 

of energy: buildings, industries and transport. In 

addition to controlling consumption, another major 

challenge lies in changing the sources of energy to 

be used (developing renewable energies to replace 

fossil fuels), in particular in order to achieve the 

objectives of reducing greenhouse gas emissions. 

In 2018, 69 % of final energy consumption was from 

fossil fuels (44 % petroleum products, 21 % natural 

gas and 4 % coal). This figure does not take into 

account the fossil energy (natural gas in particular) 

needed to generate the electricity consumed by 

Walloons.   

Buildings: improving energy performance is 
the priority

Buildings include household dwellings and infrastruc-

ture in the tertiary sector (offices, shops, hospitals, 

etc.) 10. In 2018, the energy consumption of the latter 

amounted to 49 TWh (39 % of final consumption), a 

level slightly down from 2005 (-2 %). The main measures 

for controlling energy demand include improving buil-

dings via the energy renovation of old buildings and by 

gradually making the energy performance standards 

for new buildings (PEB) more stringent. Another major 

lever is behavioural change. Indeed, how we function, 

linked to our domestic and professional activities, is 

directly linked to energy consumption. Depending on 

the type of behaviour, the energy intensity of a service 

can be very different, e.g., the same journey can 

require more or less energy depending on the mode 

of transport used. Moreover, some investments can 

have adverse effects. For example, in the case of reno-

vation work, rebound effects can be observed: as the 

dwelling is renovated, households may tend to raise 

the thermostat in their homes since it costs them less.  

In terms of the energy mix, the choice is often 

constrained by the availability of the resource. In 2018, 

fossil fuels (primarily oil and natural gas) accounted for 

67 % of energy consumption in buildings. In densely 

populated areas, buildings are more often connec-

ted to the natural gas network and pooled solutions 

may be developed, such as heating networks. In rural 

areas, the choice has long been to use oil and wood 

for supplementary heating. For several years, new 

technologies based on renewable energies have been 

developed for heating (pellet boilers, thermal solar 

panels, heat pumps, etc.). These accounted for 7 % of 

the energy mix in 2018.

10  The data in this category also include the agriculture sector, whose energy consumption is nevertheless very small compared to the housing and tertiary sectors (less 
than 3% of total consumption of "buildings").
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Industries: lower consumption 

Industries consumed 40 TWh in 201811 (32 % of final 

energy consumption). This sector has seen a significant 

drop in energy consumption compared to its 2005 level 

(-36 %). This evolution is the result, on the one hand, 

of the decline of energy-intensive industries (inclu-

ding the steel industry) and, on the other hand, of an 

improvement in the energy efficiency of industrial pro-

cesses. The energy mix has also changed considerably 

and in 2018 was primarily made up of natural gas (34 

% of final consumption) and electricity (25 %), whereas 

as recently as 2000, solid fuels (coke, coal and lignite) 

were the most used energy source in industry. These 

positive trends are expected to continue with the new 

targets set by the European carbon market12, which 

brings together the industries and facilities that emit 

the most CO2, as well as with the implementation of 

the 2030 Air Climate and Energy Plan, which is currently 

being drafted and which will promote the generation 

of heat from renewable energy sources (solar thermal, 

heat pumps, biomass), more frequent use of electricity 

(whose impact on the climate and the environment 

depends on the energy sources used for generating it) 

and the continued improvement of energy efficiency. 

Various tools are envisaged in this regard, including a 

new generation of sectoral agreements starting in 2023 

(voluntary partnerships between Wallonia and various 

federations in the industrial sector to improve energy 

performance and reduce CO2 emissions).

Transport: rising consumption and based on 
petroleum products

Transport entails different modes (road, rail, air and 

river) and categories of users: transport of people (for 

work, leisure, etc.) and transport of goods (raw materials, 

consumer goods, etc.). Final energy consumption for 

transport was 37 TWh in 2018 (or 29 % of final consump-

tion), a level that increased by 3 % compared to 2005. 

Although its share in final energy consumption is lower 

than that of buildings or industry, it increased steadily 

over the period 1990 - 2018. Transport accounted for 20 

% of final consumption in 1990, 25 % in 2005 and 29 % 

in 2018. The rise in energy consumption in the transport 

sector can be explained in particular by ever-increa-

sing travel needs. Moreover, transport is still largely 

dependent on petroleum products, which accounted 

for 94 % of final consumption for transport in 2018. This 

figure is largely explained by the importance of road 

transport, the preference in Wallonia due to the density 

of road infrastructure. 

11  This data, like the others presented in this document, only takes into account the energy used for energy purposes. A particularity of industry is to use energy for
"non-energy" uses, as raw material in its processes (4 TWh in 2018): petroleum products for bitumen or natural gas for nitrogen fertilizers.

12  This system guarantees a reduction in the cumulative emissions of the companies concerned by setting an overall emissions cap at the European level that gradually 
decreases over time. Emission allowances are allocated to companies, which can trade them for a fee based on their ability to reduce their emissions, but without 
changing the overall cap.
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The challenges in this sector are therefore substantial 

and large-scale changes will be necessary in order to 

meet the energy and climate objectives for 2030. It is 

in this context that ambitious objectives and measures 

have been laid down for transport by this deadline. 

These objectives are currently reflected in the FAST 

Vision and the Regional Mobility Strategy in which 

they are operationalised. Various measures are envi-

saged in this regard, the main one being the modal 

shift from road transport to less environmentally dama-

ging modes of transport (e.g. walking, cycling, public 

transport and car sharing for passenger transport; river 

and rail transport for freight transport). Other measures 

aim to control demand, in particular through territorial 

development (e.g., choosing to build public facilities 

and housing in or near existing residential areas), or to 

improve the environmental performance of vehicles, for 

example by modulating taxes according to the climate 

and environmental efficiency of vehicles and their mass, 

or by encouraging the development and use of certain 

technologies (hybrid, electric, hydrogen).

The Walloon environment in 10 infographics ENERGY

44



THE ENERGY TRANSITION, A MAJOR THEME 
OF FUTURE POLICIES  

Energy competencies are shared between the 

federal and regional levels, and a consultation 

mechanism has been set up in this regard. 

Although the federal government is responsible 

for key decisions (nuclear energy, excise duties, 

international climate commitments, etc.), Wallonia 

has its own policy levers, including the development 

of renewable energy and the rational use of energy 

(e.g., through support and promotion of energy 

savings). It is in this institutional context that the 

National Climate Energy Plan 2021 - 2030 was drawn 

up in 2019, in response to a European obligation13. 

It includes both objectives and ambitions, some of 

which have already been mentioned: a transition to 

the use of energy sources that emit less greenhouse 

gas, closing down ageing nuclear reactors, 

technological improvements, promoting more 

energy-efficient behaviour, etc. Energy and climate 

also play an important role in the European Green 

Deal and in the Walloon Recovery Plan. The latter 

includes measures and budgets concerning the 

development of a Walloon "hydrogen" industry, 

the energy renovation of public and private 

buildings, the promotion of renewable energies 

and the decarbonisation of energy sources used 

in transport. Beyond the environment and climate, 

the question of the energy transition also relates 

to other aspects such as fuel poverty, business 

competitiveness, research and independence vis-à-

vis energy exporting countries. There will be many 

energy challenges in the coming decades and these 

will require significant commitments and concrete 

changes in technology and behaviour throughout 

the supply chain and for all stakeholders, from 

producers to consumers.
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Wallonia was one of the first regions in the world to industrialise at the end of the 19th 

century. For a long time, the sector was portrayed as the flagship of heavy industry 

(steel-making, glass-making, etc.), but today it is highly diversified, both in terms 

of the size of the companies and their activities: family-owned sawmills, small and 

medium-sized companies active in the aeronautics industry, large companies in the 

chemical or agri-food sector, etc. As vectors of employment and creators of wealth, 

industry is a source of environmental pressure, the nature and intensity of which 

vary according to the type of activity. These pressures can occur both on the "input" 

side (consumption of energy, water, materials, soil, etc.) and on the "output" side 

(emissions into the air, discharges into water, generation of waste, etc.). In addition, 

the hazardous nature of certain components used requires maximum control of the 

risk of accident (fire, accidental spillage, explosion, etc.). For these different reasons, 

the industrial sector has been the object of specific attention from the authorities 

for many years. European, Belgian and Walloon legislators have imposed a range of 

measures that have prompted companies to adapt.

4MINING AND 
MANUFACTURING 
INDUSTRY

47

The walloon environment in 10 infographics MINING AND MANUFACTURING
INDUSTRY



The Walloon environment in 10 infographics
MINING AND MANUFACTURING INDUSTRY 10 % of Walloon employment

15 % of Walloon GDP
5,384 sites

SOCIO-ECONOMIC DATA 
(2019)

Metal 
12 %

Mineral product
manufacturing 
11 %

Other 
27 %

Agri-food 
13 %

Pharma and
 chemistry 

37 %Sectors
(% of 

Industrial
 GDP)

ENERGY
40 TWh 
32 %  of Walloon final consumption
-42 % compared to 2000

Cogeneration
61 plants

(2018)
Natural gas 
34 %

Oil products 
4 %

Coal
11 %

Electricity 
25 %

Alternative energies
(of which renewables) 

          25 %

Sources 
of energy

Industry's share 
of Walloon emissions

Evolution compared 
to 2000

AIR

- 72 %
Acidifying 
substances

20 %

Greenhouse 
gases30 %

- 56 %

35 %

- 76 %
Particulate matter  

(PM10)

Trace metallic 
elements

43 % - 87 %

(2019)

Ozone 
precursors 23 %

- 63 %
Impacts
• Contribution 
 to climate change
• Air quality 

Impacts
• Soil consumption 
• Local and di�use pollution

SOIL
Approximately 16,000 hectares used 
< 1 % of the Walloon territory

WATER
Consumption
(2018)
198 million of  m³
11 % of withdrawals in Wallonia 
- 49 % in 10 years

E�uents

Decrease   Trace metallic elements - 47 %
Organic materials - 32 %

Increase  Phosphorus + 28 %

FluctuatingSuspended matter
Nitrogen

Other 
1 %

Groundwater
29 %

Rainwater 
17 %

Drinking 
water 

7 %

Origins
(2018)

Surface 
water 
46 %

Impacts 
on surface water bodies 
(8/352 downgraded in 2016) 
and groundwater

(Evolutions 2007 - 2017)

THREAT 
OF ACCIDENTS

Valorisation 
of materials

WASTE
(2018)

Residues from 
thermal operations 9 %

Other
29 %

Vegetable waste
30 %

Wood waste
32 %

Management methods 

Energy recovery

Dumping (landfill) 

2 %
Storage

8 %

39 %

51 %

(about one third of the Walloon deposit)
- 11 %  compared to 2000

6 million tons
Generation

Regulatory tools
• Environmental permit
• Directives ("Seveso", "IED", etc.)

Adaptations
• Investments

• Change in practices
Economic tools
• Taxes, including 

"industrial wastewater" tax
• Investment grant, subsidies

Awareness-raising 
and voluntary actions

• Sectoral agreements
• ISO 14 001, EMAS

• Life in quarries, Nature Network
• Environment cells...

TOOLS 

CHALLENGES 
TO OVERCOME

• Carbon neutrality objective
• Circular economy
• Technological innovations
• Reduction of consumption impact
(packaging, repairability, etc.)

MINING AND MANUFACTURING
INDUSTRY



WALLOON INDUSTRY, A DIVERSIFIED SECTOR  

In 2019, the Walloon mining and manufacturing indus-

try accounted for 10% of employment and 15% of gross 

domestic product (GDP) in Wallonia. Beyond these two 

indicators, the industry indirectly contributes to job crea-

tion and wealth in other sectors, including the tertiary 

sector, by outsourcing part of its activities (accounting, 

legal, etc.) and by supplying the distribution chain (logis-

tics, commercial activities, etc.). The Walloon industry 

sector had 5,384 sites in 2019, the vast majority of which 

had 50 or fewer employees. For Belgium as a whole, this 

is the case for 91% of companies. The density of indus-

trial activities is higher along the Haine-Sambre-Meuse 

corridor, close to residential areas (the conurbations of 

Tournai, Mons, Charleroi and Liège). 

In 2019, the leading industrial sector in terms of wealth 

creation was the pharmaceutical and chemical industry 

(37% of the GDP of the entire industry sector) followed 

by the food industry (13%). The major heavy industry 

companies (steel, cement, glass, etc.) have long struc-

tured the Walloon economic and social landscape. 

The sectors of activity in which they operate remain 

very much present in Wallonia, since the metal sector 

(steel-making, metal shaping, etc.) accounted for 12% of 

industrial GDP in 2019, and the mineral product manu-

facturing sector (concrete, cement, glass, lime, etc.) for 

11%. The transport equipment manufacturing (6%) and 

wood and paper processing (4%) sectors are also well 

established in Wallonia. These 6 sectors accounted for 

about 85% of Walloon industrial GDP. The remaining 

15% included other manufacturing sectors (machinery, 

electrical equipment, textiles, etc.) as well as mining 

and quarrying: 1.3% of industrial GDP). It should be 

noted that the construction, energy, water and waste 

management sectors, which are not part of the mining 

and manufacturing industries, are not covered here.

ENVIRONMENTAL PRESSURES RELATED TO INDUSTRY 

Energy consumption declining, alternative 
energies rising

With 40 TWh of energy consumed, industry 

accounted for about a third of final energy 

consumption1  in Wallonia in 2018. Histo-

rically energy-intensive, the industry sector saw its 

final energy consumption drop sharply in the 2000s 

(-42% between 2000 and 2018). At the same time, 

industry was creating more and more value: while it 

took an average of 6.6 kWh of energy to produce 1 

euro of added value in 2000, it took only 3.0 kWh in 

2018. The gradual reduction in activity and then the 

closure of sites in the steel sector largely explains 

the fall in consumption. However, efforts have 

been made by the entire industry, both to respond 

to public impetus, in particular with the system of 

sectoral agreements (discussed below), and also to 

reduce production costs for companies, 

since lowering energy consumption is also a matter 

of economic competitiveness.

In 2018, the main sources of energy used for energy pur-

poses by industry were natural gas (34%) and electricity 

(25%), while as recently as 2000, coal (including lignite 

and derived gases) was the leading energy source used, 

with 35% of consumption. Following the closure of blast 

furnaces, this energy source accounted for only 11% of 

consumption in 2018, a share that remains significant 

given the greater environmental pressures associated 

with the use of this fuel, particularly in terms of green-

house gas emissions per unit of energy consumed. 

Another notable development is the increasing use of 

alternative energy sources (heat from cogeneration, 

energy from renewable sources, waste incineration), 

which accounted for 25% of industry's final energy 

consumption in 2018, up from 11% in 2000. 

1  Excluding energy consumption for "non-energy" use, i.e. excluding energy consumption as raw materials in processes: petroleum products used to produce bitumen, 
natural gas needed to manufacture nitrogen fertilizers, etc. In 2018, this consumption amounted to 4 TWh.
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The cogeneration plants are particularly suited for 

industrial processes since they make it possible to 

generate electricity by combustion or motive force (to 

drive machines, pumps, etc) while recovering the heat 

released during this combustion (to trigger chemical 

reactions, dry products, etc.). Walloon industry had 61 

cogeneration plants in 2018, which accounted for 85% 

of electricity generation and 95% of the heat production 

from cogeneration in Wallonia.

Energy consumption (2018)
40 TWh in 2018

Natural gas 
34 %

Oil products 
4 %

Coal 
11 %

Electricity 
25 %

Alternative energies 
(of which renewables) 

          25 %

Sources 
of energy

The positive trends in energy consumption and the 

use of alternative energy sources need to continue in 

order for Wallonia to meet its energy objectives, inclu-

ding carbon neutrality2  by 2050. To achieve this, the Air 

Climate Energy Plan for 2030, which is currently being 

drafted, will promote, among other things, renewable 

heat (solar thermal, heat pumps, biomass) and the more 

frequent use of electricity, whose positive impact on the 

climate and the environment nevertheless depends on 

the energy sources used for generating it. Moreover, 

a third generation of sectoral agreements is planned 

from 2023. The sectoral agreements, which have been 

in place since the early 2000s, are partnerships between 

the Walloon government and various industrial sectors. 

Each party benefits: t he c ompanies, w hich j oin t he 

agreements voluntarily, have financial a nd a dministra-

tive advantages, while the public authorities obtain, 

through this system, a commitment on their part to 

achieve objectives in terms of energy efficiency 

and reduction of CO2 emissions. In 2019, the 

sectoral agreements covered more than 231 

companies repre-senting approximately 95% of the 

energy consumption of Walloon industry.

Significant but declining air emissions

Like other human activities, industrial activities generate 

greenhouse gas emissions, which are responsible for 

climate change, and emissions of air pollutants, which 

can directly or indirectly impact air quality and ulti-

mately the environment and human health. Emissions 

from industry come from combustion (boilers, fur-

naces, engines, etc.) as well as from certain production 

processes (fertiliser manufacture, firing of limestone 

in cement works, production of lime, production of 

ammonia and nitric acid, etc.). In 2019, industry was res-

ponsible for 30% of Walloon greenhouse gas emissions 

(CO2, CH4, N2O), 43% of trace metal emissions (zinc, 

lead, chromium, etc.), 35% of particulate matter emis-

sions (PM10), 23% of ozone precursor emissions (NOX, 

volatile organic compounds), and 20% of acidifying 

substance emissions (NOX, SOX). Although the share of 

industry in total Walloon emissions remained signifi-cant 

in 2019, it should be noted that all these emissions have 

decreased substantially since 2000, from - 56% for 

greenhouse gas emissions to - 87% for trace metal 

emissions. As a result, industry has played an important 

role in the overall reduction of air emissions in Wallonia, 

sometimes compensating for the less impressive results 

recorded in other fields of activity (greenhouse gas 

emissions in transport in particular). Various factors 

explain this favourable evolution: 

•  changes in the structure of the Walloon industrial

fabric have led to a decrease in activities in ener-

gy-intensive sectors (including the steel industry).

This dynamic was accelerated by the crisis of 2008,

which precipitated the scaling back of production

and/or the closure of certain plants, in particular the

blast furnaces at Ougrée and Marcinelle. However,

it should be noted that offshoring, even if it impro-

ves the Walloon environmental balance sheet, shifts

the pressures on the environment in other countries

and may even worsen them overall (lower environ-

mental standards abroad, increased emissions due

to longer transport times, etc.);

•  Investments made by industries have improved

their energy efficiency and/or reduced emissions of

air pollutants: use of less emitting fuels, reduction

of emissions at source (flue gas cleaning, catalytic

2  Carbon neutrality implies a radical reduction in anthropogenic greenhouse gas emissions and the offsetting of residual emissions by absorptions, in particular by
developing storage solutions.
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treatment, etc.); 

•  Stricter standards for the fuels used have been laid

down: desulphurisation of heavy fuel oil and diesel,

bringing products with low volatile organic com-

pound content to market, etc

Since a part of industrial emissions are derived from 

combustion, measures to improve energy efficiency or 

to use alternative energy sources have a direct impact 

on the level of emissions from the sector. The system 

of sectoral agreements, mentioned above, is intended 

to achieve this double objective of better energy 

efficiency a nd l ower e missions. F urthermore, m any 

industries are subject to the European carbon market 

(which brings together the industries and plants that 

emit the most CO2), which entered its fourth phase in 

2021. This system guarantees a reduction in the cumu-

lative emissions of the companies concerned by setting 

an overall emissions cap at the European level that gra-

dually decreases over time. Emission allowances are 

allocated to companies, which can trade them for a fee 

based on their ability to reduce their emissions, but wit-

hout changing the overall cap. Other legislative tools 

exist, some of which are more specific to air quality. For 

example, the environmental permit (discussed below) 

incorporates air pollutant emission standards that must 

be met.  

Land: a primarily historical impact

The proportion of Walloon territory taken up by indus-

trial sites is less than 1% (about 16,000 hectares). Almost 

half of these are located in the provinces of Hainaut and 

Liège. The extractive industry (e.g. quarries) alone takes 

up more than 5,000 hectares in Wallonia. Like any buil-

ding or infrastructure construction, the development of 

new industrial sites contributes to the artificialisation 

of the Walloon territory, but not to the same extent 

as the expansion of residential land. The regeneration 

of industrial wastelands, once again promoted by the 

Government in the Walloon Recovery Plan, is nonethe-

less a solution that makes it possible to host new 

activities while avoiding additional land take.  

In addition to land take, the activities carried out by 

industries can degrade the soil, with environmental 

and health impacts, but also economic ones, since the 

presence of pollution makes it difficult to reuse land 

for other activities. At the beginning of 2021, the sur-

face area of sites where at least one industrial activity 

potentially polluting soil and groundwater was (or had 

been) carried out was estimated at 6,157 hectares3. The 

issues related to soil pollution are currently taken into 

account by companies through the application of the 

"Soil" decree and the environmental permit. In order 

to control the state of the soil, the Public Service of 

Wallonia (SPW) identifies the plots of land on which 

activities likely to lead to soil and/or groundwater pol-

lution have taken place or are taking place. These may 

be historical activities (e.g., coking plants, coal mines, 

dumps) or non-historical activities (e.g., storage and 

use of hydrocarbons, solvents, waste, chemical industry, 

food processing industry). These plots are subject to 

specific monitoring to control the presence or absence 

of soil pollution at different times in the life of the 

company, with the obligation, if necessary, to carry out 

remediation to restore the soil, pursuant to the 'pollu-

ter-pays' principle. This mechanism implies preventive 

investments on the part of companies: sealing the soil, 

setting up retention zones, placing gutters to catch 

accidental overflows, etc. This soil protection policy, 

which has been gradually refined since the end of the 

1990s, explains why new cases of soil pollution are rare. 

In most cases, polluted soils are a legacy of past prac-

tices that were not sufficiently regulated by legislation. 

In these situations, applying the polluter-pays principle 

is often impractical, as not only is it difficult to unam-

biguously ascertain the polluter, but the polluter may 

have since ceased its activity. Managing these sites 

then depends on public financing.

In addition to this local pollution, industry also impacts 

soil quality through its emissions into the air, in particular 

those of so-called "sedimentable" dust, which is depo-

sited on the soil a few hundred meters from where it was 

emitted. This dust contains metallic trace elements (zinc, 

lead, chromium, etc.) which can accumulate in the soil 

where it lands. This diffuse pollution, which is monitored 

by a specific measurement network, has been decreasing 

since the early 2000s. Nevertheless, the soil has retained 

3  Although the majority of activities of an industrial nature take place in the industry sector, some are reported by establishments in other sectors (service activities,
technical workshops in schools, etc.). This is therefore the high end of the estimate.
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traces of historical emissions, which partly explains the 

sometimes high concentrations of pollutants found on 

sites that have not hosted industrial activities in the past. 

Increasingly controlled water discharges 

Industries located in Wallonia used approximately 198 

million m³ of water in 2018. This consumption repre-

sented 11% of the total volumes withdrawn in Wallonia4. 

The volumes used by industry fell significantly between 

2008 and 2018 (-49%), a decrease in consumption that 

was observed in all sectors, especially in the metal 

sector (-84%). Water is used by the industrial sector for 

many purposes: it can be used directly as a raw material 

(for producing drinks, manufacturing certain chemical 

products, etc.), as a solubilising or dispersing agent, as 

a means of cooling, condensing and producing steam 

or for cleaning purposes. These uses (which dictate 

the necessary water quality), as well as ease of access 

or cost, influence industry's choice of water supply 

sources. The water used by the industry sector comes 

mainly from surface water (46%: rivers, canals, etc.) and 

groundwater (29%). This is followed by rainwater (17%) 

and tap water (7%).   

The composition of industrial wastewater depends 

on the activities of the companies. In addition to the 

organic matter and various contaminants that can also 

be found in domestic wastewater, it may contain subs-

tances specific to the sector's activities (metallic trace 

elements and other toxic substances). The wastewa-

ter may also be discharged at temperatures higher 

than that of the receiving environment if it is used for 

cooling purposes. Industrial wastewater is monitored 

via the environmental permit, which requires compa-

nies to provide information on their discharge points, 

flow rates and the underlying activities. Discharges of 

certain pollutants (including nitrogen, phosphorus, 

organic matter, trace metals and suspended solids) 

are also monitored through the tax on industrial was-

tewater, which covers more than 1,200 companies in 

Wallonia. Most of the pollutant loads (at least 70%) are 

discharged into surface water (rivers, canals, etc.), after 

possible treatment on-site at the company (industrial 

wastewater treatment plant) in order to comply with 

4  The electricity generation sector, which is not part of the mining and manufacturing industry sector, consumes the most water in Wallonia (1,213 million m³ in 2018)
in order to cool thermal power plants, with a very large proportion of the water withdrawn being returned to waterways.
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the standards laid down in the environmental permit. 

Industrial wastewater can also be discharged into the 

public sewer system and is then treated by collective 

wastewater treatment plants. In this case, the sanitation 

costs are settled through a contract between the sani-

tation agency and the company, which is then exempt 

from the tax.

Industrial wastewater pollutant loads evolved to varying 

degrees between 2007 and 2017. While discharges of 

trace metals (zinc, chromium, etc.) and organic matter 

decreased by 47% and 32% respectively between 2007 

and 2017, phosphorus discharges have increased in 

recent years to reach a level 28% higher in 2017 than 

in 2007. Discharges of suspended solids and nitrogen 

show less clear-cut trends, with discharges fluctuating 

around the 2007 level, sometimes rising (early 2010s, 

2017), and sometimes falling (between 2013 and 2016 

in particular). The favourable evolutions are essentially 

the consequence of increasingly strict standards that 

have prompted manufacturers to make investments 

(closed-circuit water treatment, installation of treat-

ment plants, etc.) or to modify their processes.

The impact of industrial pollution on water bodies 

depends on the context in which it occurs: additio-

nal pressures from other actors, vulnerability of the 

water body, etc. For surface water bodies, one way of 

approaching the impact of pressures is to measure the 

number of downgraded water bodies, i.e. those whose 

status has been assessed as insufficiently good from 

the perspective of the legislation in force. Industry was 

identified as the main cause of the downgrading of 8 

surface water bodies (out of 352) in 2016, but its pollu-

tant discharges contributed, along with those of other 

sectors (agriculture, households), to the downgrading 

of many other surface water bodies, mainly located in 

the north of the Sambre-et-Meuse corridor and in parti-

cular in the Scheldt district.

As regards groundwater bodies, the liability of industry 

is more difficult to determine, as the pollution is dif-

fuse and largely historical. In effect, as direct discharges 

into groundwater are prohibited, any pollution found is 

generally the result of accidents, leaks in installations 



or previous activities. The estimates made for the draf-

ting of the third River Basin Management Plans (RBMP/

PGDH) conclude that 2 groundwater bodies (out of 34) 

have been downgraded for parameters that indicate 

pollution that could be of industrial, historical or col-

lective origin5. 

Threat of accidents: preventive measures 
and active surveillance

Some industrial activities are likely to cause or increase 

the risk of a major accident with potentially harmful 

consequences for the environment and/or human health. 

These plants, which are subject to rigourous monitoring, 

are covered by specific legislation at the European level, 

namely the so-called "Seveso" directives6 , which place 

specific emphasis on prevention measures, the dissemi-

nation of information to the public and management in 

the event of an accident (emergency plan in particular). 

Wallonia has just over 100 "Seveso" sites, mainly scatte-

red along the Haine-Sambre-Meuse corridor.

A largely valorised waste deposit

According to data compiled in the context of the 

Walloon Waste-Resources Plan7, industrial waste repre-

sents about one third of the total Walloon waste deposit, 

which would place the sector behind the construction 

sector (about 40%) in terms of the deposit generated. 

In 2018, the industrial sector generated 6 million tons of 

waste. Directly linked to production and therefore econo-

mic activity, the waste deposit saw a significant decrease 

in 2009 (economic crisis) and has since shown an upward 

trend, while remaining below the levels reached in the 

early 2000s (overall drop of 11% between 2000 and 2018). 

In 2018, the top two industrial waste flows by tonnage 

were organic: wood waste (32%: sawdust, shavings, 

wood chips) and vegetable waste (30%: potato and 

vegetable peelings and scraps, compressed pulp 

or rootlets). These two flows also grew significantly 

between 2008 and 2018, owing to the increase in pro-

duction volumes in the industries that generated them 

(woodworking and paper sector and agri-food sector). 

Another notable waste flow was that of residues from 

thermal processes (residues formed during the melting 

or formation of metal at high temperatures, fly ash, foun-

dry sand, etc.). For a long time the main industrial waste 

flow in Wallonia, it represented only 9% in 2018 fol-

5 Households and services related to the population in the broad sense (wastewater collection and treatment, transport, urbanisation, green spaces, etc.). 
6  Directives named after the "Seveso disaster", an accident that occurred in 1976 in a chemical plant near the city of Seveso, in northern Italy, resulting in emissions of 

air pollutants, including "Seveso dioxin".
7 Data from various studies and surveys covering the years 2012 and 2013. Excluding excavated soil
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lowing the loss of production volume in heavy industry 

in general and steel-making in particular. These three 

waste flows, while accounting for over 70% of the waste 

tonnage generated in 2018, are not necessarily the 

most frequently encountered within companies. While 

wood waste is generated by all industrial sectors, it is 

not the same for thermal process residues or vegetable 

waste, which are more specific types of waste. Other 

waste flows are frequently encountered without repre-

senting such large tonnages on the scale of industry: 

chemical waste, paper and cardboard, plastics, metals, 

used oils, etc.

The industrial waste generated is sent to manage-

ment channels that are sometimes highly specialised. 

However, as regards the environmental impacts, not all 

management methods are equal. The use of waste as 

a material ("material recovery", including recycling and 

reuse) is preferable to waste incineration with energy 

recovery ("energy recovery"), which is preferable to dis-

posal (primarily landfill). Material recovery concerned 

51% of the Walloon industrial waste managed in 20188 : 

vegetable waste recovered as cattle feed, residues from 

thermal processes used by cement manufacturers or in 

civil engineering, etc. Energy recovery concerned 39% 

of the industrial waste deposit managed in 2018, prima-

rily wood waste. The rest of the deposit was disposed 

of (8%), mainly in landfills (non-hazardous residues from 

chemical production and ashes), or temporarily stored 

(2%). 

It should be noted that a portion of industrial waste 

(approximately 6% of waste generated in 2018) is consi-

dered hazardous. The very nature of this waste means 

that it is proportionally less valorised. It requires often 

more expensive treatment methods being put in place 

as well as precautions in the handling and processing 

of these materials. 

Improvements in the generation and management of 

industrial waste have and will continue to be driven by 

new constraints, including the ban on landfilling certain 

waste flows, and new opportunities, including "by-pro-

duct" and "end-of-waste" status. These statuses, which 

came into force in Wallonia in 2019, make it possible, 

under certain conditions, to regard substances or objects 

resulting from a production process as by-products and 

not as waste, and to determine when recovered waste 

can no longer be considered as such. For several years, 

efficient waste management has become an econo-

mic issue for companies and, more globally, is seen 

as a lever for creating value for Wallonia, in particular 

by applying the rationale of the circular economy, pro-

moted in the context of the Walloon Waste-Resource 

Plan, the Deployment Strategy of the Circular Economy 

in Wallonia and the Walloon Recovery Plan.

8  The data on waste management are based on declarations from a non-representative sample of Walloon industry ("Integrated Environment Survey"). It should be
noted that part of the industrial waste deposit is managed outside Wallonia, mainly in Flanders (about 19% according to the same survey) and neighbouring countries 
(about 8%).
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TOOLS TO REGULATE, 
INFLUENCE AND ENCOURAGE 

Various management tools set guidelines and 

accompany industries in environmental matters 

in Wallonia. They can be differentiated according 

to their nature: regulatory (standards, authorisations, 

etc.), economic (taxes, subsidies, etc.) and awareness-

raising. 

The environmental permit is the central regulatory tool 

for the environmental management of industrial activi-

ties in Wallonia. It covers most environmental and health 

pressures: air and wastewater emissions, noise, odours, 

waste, etc. The environmental permit authorises the 

operation of facilities that may have environmental or 

health impacts, and stipulates the conditions they must 

meet. These conditions are adapted to the company's 

activities and its context, which makes it possible to 

minimise local impacts and help achieve specific envi-

ronmental quality objectives: water bodies, ambient 

air, etc. The environmental permit incorporates the 

provisions of various European directives, including 

the "Seveso" directives on the prevention of major 

accidents, which have already been mentioned, and 

the "IED" (Industrial Emissions Directive). This direc-

tive aims to minimise and prevent the potential impact 

on the environment of the most potentially polluting 

industrial activities. It aims at an integrated manage-

ment, i.e. concurrently taking into account different 

environmental pressures (air, water, soil pollution, waste 

generation, etc.), rather than a piecemeal approach 

that may lead to pollution transfers from one environ-

mental compartment to another. The IED also provides 

for taking into account the performance of the best 

available techniques within each sector in order to set 

emission limit values.
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In addition to regulatory tools, economic tools can 

be used to influence the behaviour of companies. In 

Belgium, fiscal powers are shared between the different 

levels of government. Wallonia is responsible for taxes 

on resource use and pollution (e.g. water withdrawals, 

industrial wastewater discharge, non-household waste 

generation). Various types of aid (premiums, subsidies, 

tax exemptions) are also intended to promote environ-

mental protection or sustainable energy use. 

Finally, awareness-raising tools and voluntary action 

schemes make it possible to lay down a framework for 

industries that wish to go further in taking the environ-

ment into account in their activities. Many projects, 

varying in terms of constraints, objectives and expected 

investments, coexist in Wallonia, including:

• the sectoral agreements, mentioned above;

• ISO 14001 certification or EMAS registration, which

are international environmental management systems 

that aim to continuously improve environmental per-

formance;

•  collaborative projects, such as Life in quarries for the

extractive sector or the Nature Network (Natagora),

which aim to improve the way industries take

biodiversity into account

In addition to these projects, Wallonia supports awar-

eness-raising and support actions for environmental 

approaches implemented by various organisations 

whose target audience goes beyond the industry 

sector: environmental units of the Walloon Business 

Union and the Walloon Construction Confederation, 

Union of the Middle Classes, etc.
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A LONG WAY TO GO TO ACHIEVE 
FULLY SUSTAINABLE INDUSTRY   

For the past twenty years, most environmental 

pressures from industry have been decreasing 

in Wallonia, while at the same time the creation 

of wealth in the sector has increased overall. This 

decoupling is the result of investments, technological 

progress and changes in behaviour, encouraged by 

increasingly strict standards but also by awareness-

raising actions. It is also the consequence of changes 

in the Walloon industrial fabric, with the closure of 

industries or restructuring in resource-intensive sectors 

that generate air emissions.  

Despite the favourable evolutions, there are still many 

challenges to achieve a sustainable Walloon industry, 

compatible with the objective of carbon neutrality by 

2050 and in line with the rationale of the circular eco-

nomy, where economic growth is decoupled from the 

use of resources. The industry sector will continue to 

play a key role in this transition, both by continuing to 

mitigate its direct pressures (emissions, discharges, 

etc.), but also as a driver of innovation. Placed 

upstream of consumption, it will have to mitigate the 

environmental impacts (life cycle analysis, eco-design, 

reduction of packaging, repairability of products, etc.), 

while responding to new economic and social challen-

ges: digitisation, new consumption patterns, increased 

demand for transparency, etc.

Main data sources
BFP, IBSA, IWEPS, SVR (HERMREG model) ; BNB ; SPW - AwAC ; SPW Énergie - DEBD ; SPW Environnement - DEE ; 

SPW Environnement - DSD ; SPW, UCLouvain, ULB, ISSeP (projet WALOUS) ; Statbel (SPF Économie - DG Statistique)
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Households are key players in economic life. By living in a house, moving around 

and consuming goods and services, households exert pressure on the environment: 

consumption of land, energy, water, raw materials, greenhouse gas emissions and air 

pollutants, wastewater discharges, waste generation, etc. The nature and intensity of 

these pressures vary according to the characteristics of the household (size, income, 

etc.) and its consumption habits. The negative effects of the consumption of Walloon 

households affect not only Wallonia, but also other regions of the world. They are 

caused by the extraction of resources, production, processing and transport of 

products that are consumed in Wallonia but originate elsewhere, as well as by travel 

and tourism activities. Moreover, a dual dynamic can be observed in Wallonia: on the 

one hand, the number of households is increasing, with this increase being faster than 

the growth of the population, and on the other hand, the average size of households 

is decreasing. These evolutions exacerbate the pressures on the environment and 

the subsequent impacts. In this context, taking action on household behaviour will 

be key to mitigating these pressures and impacts.

5  
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3.6 million of inhabitants
+ 9 % in 20 years

1.6 million households
+ 15 % in 20 years

2.26 million households 
in 2020

7 %
+ 2 %

12 % 
+ 3 %

14 % 
- 1 %

29 % 
+ 14 %

36 % 
+ 31  %

Other 2 %

in 20 years
in 2020

 690 m /household
+ 6 % in 20 years

6.5 % of the territory 
used for housing
+ 22 % in 20 years

SOIL 
CONSUMPTION (2020)

CHALLENGES
 TO OVERCOME

CONSUME DIFFERENTLY

CONSUME LESS

50 % 
diesel

47 % 
petrol 

1.6 % 
hybrid

0.2 % 
electric

86 % of commutes 
made by car in 2017

TRANSPORT
1.14 cars/household in 2020 
1,812,730 cars registered 
in Wallonia in 2020

2000 2020

car fleet + 27 %

Households + 15 %

ENERGY 
CONSUMPTION

Fuel oil

Natural gas

Electricity

Wood

46 %

25 %

19 %

8 %
29 %

G 10 %
B

14 %
C

16 %
D16 %

E

14 %
F

Energy mix (2018)
Energy performance of the existing 

Walloon building stock

22 MWh/dwelling in 2018
of which 76 % for heating

A (1 %)

PESTICIDE USE (2019)
34 % of households use pesticides

WASTE
518 kg/capita  in 2018

15 kg/capita.year of food waste (2017 - 2018) 

Composting 
or biomethanisationIncineration (2 %)

Deposit in techical landfill (2%)

Valorisation 
of materials

Energy recovery

Management methods (2017)

40 % 

13 %

43 % 

DIRECT EMISSIONS 
FROM HOUSING (2019)

3rd largest emitting sector
16 % of emissions

PM10 2nd largest emitting sector
29 % of emissions

PM2.5 Largest emitting sector
45 % of emissions

NOx 
6 % of emissions
NMVOC
9 % of emissions

Greenhouse gases

Air pollutants

FOOD
(2020)

Organic food represents 4.9 % of total 
food expenditure (1.7 % in 2010)             

Fo
re

ig

n production

CO2

   Imports

Domestic production

HOUSEHOLD CONSUMPTION: 
GLOBAL APPROACH

Carbon footprint (2018) 
15.4 tons of CO2/capita
in Belgium

7.9 tons 
of CO2/ capita 
in the UE-27

CO2

Wallonia

WATER CONSUMPTION

Personal hygieneOther 32 % 37 %

Laundry

14 %

Toilets
17 %

Uses of tap water (2016)

65 m3/household in 2019
- 16 % in 15 years
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INCREASINGLY NUMEROUS AND INCREASINGLY SMALL 
HOUSEHOLDS  

As of 01/01/2020, Wallonia had 1,591,591 

households, 15 % more than in 2000. By 

way of comparison, population growth was 

only 9 % over the same period. The increase in the 

number of households is therefore not only linked 

to population growth, but also to the reduction in 

the average size of households, which has fallen 

from 2.38 inhabitants per household in 2000 to 2.26 

inhabitants per household in 2020, thus continuing a 

previous trend that can also be observed elsewhere 

in Europe. Single persons represented just over one-

third of households in 2020 (36 %). They were followed 

by two-person households, which accounted for 29 

% of total households. These two categories have 

increased significantly over the past 20 years: +31 

% and +14 % respectively. Various factors explain 

this dynamic: on the one hand, changes in lifestyles 

(fewer children per family, marrying later, more  

fragile relationships leading to a rise in single 

parent families, different generations no longer co-

habiting, etc.) and, on the other hand, longer life 

expectancy, with more one- and two-person senior 

households. According to the demographic outlook 

of the Federal Planning Bureau and Statbel, this 

trend is expected to continue until at least 2070. 

Wallonia is expected to have just over 1.8 million 

households in 2070 (+14 % compared to 2020), 

43 % of which will be single-person households. 

The increase in the number of households has 

environmental consequences, particularly in terms 

of consumption of natural resources, air emissions 

and waste production, and this is particularly the 

case if it goes hand in hand with a reduction in the 

average size of households, since a smaller number 

of people per household is accompanied by a 

greater average consumption per person of energy 

and consumer goods (less economies of scale).

HOUSEHOLD CONSUMPTION: A GLOBAL APPROACH  

Through the purchase of goods and services, 

household consumption is the source of 

multiple environmental pressures. Due to the 

globalisation of trade, only part of these pressures 

are exerted on the territory where the consumption 

itself takes place. Indeed, an increasing proportion 

of household consumption is met by potentially 

polluting production activities that take place 

abroad (extraction of raw materials, production, 

processing and transport of products). Most of 

the "conventional" environmental indicators, in 

particular those relating to resources, energy or air 

emissions, do not take these pressures into account 

as they are based on the principle of territoriality: 

only what is extracted, consumed or emitted on 

the territory of Wallonia is recorded. While this 

methodology offers several advantages (including 

ease and comparability), it conceals some of the 

pressures related to household consumption, 

especially in a context of deindustrialisation in 

Wallonia, the increasing complexity of production 

chains and a general increase in consumption 

levels.

In order to address these limitations, indicators of ove-

rall assessment of pressures, or the "environmental 

footprint", have been developed by several institutions 

and organisations in recent years. These include the 

"carbon footprint", which focuses on the pressure on 

the climate from the consumption of the population of 

a given region. The carbon footprint thus represents the 

quantity of greenhouse gases emitted to meet the final 

domestic demand of a territory. It is measured by taking 

into account, on the one hand, direct greenhouse gas 

emissions related to housing (e.g., the burning of oil or 

gas to heat the home) and household transport (e.g., 

the burning of fuel in the vehicle), and, on the other 

hand, indirect emissions related to the "consumption 

basket", i.e., the emissions related to the production 

- wherever it takes place - of goods and services consu-
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med by these households. Greenhouse gas emissions 

from domestic production are therefore accounted for, 

but also the "hidden" emissions from consumption, i.e. 

those associated with the production and international 

transport of goods and services that are imported and 

consumed in this territory.

In the context of the Global carbon project, the foot-

prints (CO2 only) of more than 200 countries have been 

calculated since 1990. In 2018, Belgium's CO2 footprint 

amounted to 15.4 tons of CO2 per capita. Belgium 

was therefore in the top three European countries in 

terms of its CO2 footprint, while the European average 

was 7.9 tons of CO2 per capita (EU-27). If the goal is to 

achieve carbon neutrality
1
, greenhouse gas emissions 

must decrease significantly. The efforts to be made will 

therefore be far-reaching. By way of illustration, using a 

car that emits 135 grams of CO2 equivalent per km and

driving 15,000 km generates 2 tons of CO2.

To date, no detailed analysis of Wallonia's carbon 

footprint and/or CO2 footprint has been carried out. 

However, the Walloon platform for the IPCC has 

provided a first qualitative overview of what the com-

position of the Walloon carbon footprint could be, with 

a breakdown of emissions by major consumption item. 

These estimates confirm the importance of certain 

consumption items already identified as high emitters 

in Wallonia (transport, housing). They also highlight 

other items that do not appear to a significant extent 

in "conventional" greenhouse gas inventories, either 

because they are not defined, or because the inclusion 

of emissions outside Wallonia makes them larger. These 

include food and entertainment, clothing, household 

appliances and communications. 

CARBON FOOTPRINT (2018)  
CO2

Fo
re

ig

n production

CO2

  Imports

Domestic production

Carbon footprint (2018) 
15.4 tons of CO2/capita 
in Belgium

7.9 tons 
of CO /capita 
in the UE-27

Wallonia

1  Carbon neutrality implies a radical reduction in anthropogenic greenhouse gas emissions and the offsetting of residual emissions by absorptions, in particular by
developing storage solutions.
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HOUSEHOLD DWELLINGS: THE MAIN CAUSE OF ARTIFICIALISA-
TION OF THE TERRITORY IN WALLONIA  

The construction of houses, apartment buil-

dings, shopping malls, infrastructure and 

other amenities results in the artificialisation 

of the territory: the areas dedicated to agricul-

ture, forestry and natural areas are gradually and 

almost irreversibly decreasing. This artificialisation 

has many direct and indirect environmental conse-

quences: loss of natural resources, soil sealing, 

modification of the natural water cycle, fragmenta-

tion of natural habitats, etc. The consequences of 

artificialisation on the environment are all the more 

important as housing, infrastructures, industries, 

shops and public services are highly dispersed, and 

in most cases this dispersion prompts more demand 

for transport and thus air pollution.

In 2020, the area used by Walloon households for 

housing (including extensions: garages, courtyards, 

gardens, etc.) amounted to 6.5 % of the territory, or 

1,098 km². Since 2000, this area has increased by 22 %, 

which is more than the increase in the Walloon popula-

tion over the same period and more than the increase 

in the number of households. Each Walloon household 

therefore consumed on average more land area in 2020 

for housing (690 m² per household) than it did in 2000 

(649 m²/household). Various factors explain this trend: 

attractive land prices, plentiful availability in the buil-

ding zones, particularly in those furthest from the urban 

centres, household demand for detached homes and 

large plots, generous land management by municipa-

lities, and the increase in empty dwellings, which leads 

to a shift in housing demand to non-artificialised land. 

Residential expansion is the primary cause of the arti-

ficialisation phenomenon in Wallonia, accounting for 

71% of the total land that was artificialised between 

2000 and 2020. It should be noted, however, that 

since the early 2000s, the rate of land consumption for 

residential purposes has tended to decrease overall 

(13.7 km² per year between 1995 and 2000 versus 7.7 

km² per year between 2015 and 2020). This reflects the 

adoption of relatively more land-efficient approaches 

to building housing - a trend that is confirmed by the 

figures for new housing construction, as apartments 

have accounted for approximately 50 % of new housing 

permits issued for several years now. 

In the medium to long term, population and household 

growth is expected to continue, meaning that the 

demand for housing will continue to grow. The policies 

implemented in terms of land use planning and housing 

will therefore be decisive in relation to the environmen-

tal impacts of this growth. The Regional Development 

Plan (SDT), adopted in 2019 by the Walloon govern-

ment, but whose date of entry into force has yet to 

be defined, attempts to provide a solution to these 

challenges. It envisages freezing the artificialisation of 

land in the medium term by reducing the consumption 

of non-artificialised land to 6 km² per year by 2030 and 

aiming for 0 km² per year by 2050. However, the mea-

sures to achieve this goal have yet to be decided on. As 

regards housing, the SDT envisages supplying 350,000 

new homes by 2050, of which 175,000 will be built by 

2030. An increasing proportion of these new homes will 

have to be built on land that has already been artifi-

cialised, with a view to achieving a minimum of 50% of 

homes built on land that has already been artificialised 

by 2030 and 100 % by 2050.
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A WALLOON HOUSING STOCK 
WITH LOW ENERGY PERFORMANCE  

In 2018, a Walloon household consumed an average 

of 22 MWh of energy in its home, 12 % more than 

a Flemish household. The average consumption of 

Walloon housing decreased overall between 1990 and 

2010, and has since appeared to stabilise. 

The energy mix of Walloon housing is still largely 

dependent on fossil fuels, with the two most used 

energy types being fuel oil (46  % in 2018) and natural gas 

(25 %). The share of petroleum products is particularly 

high in Wallonia compared to the surrounding territo-

ries, where natural gas is more common. This is due to 

the more scattered nature of housing, which limits the 

extension of the gas distribution network. Electricity 

comes in third place (19 %). It should be noted that the 

impact of electricity consumption on the climate and 

the environment depends on the energy sources used 

to generate it: nuclear power plants generate radioac-

tive waste, gas-fired power plants are sources of air 

pollutants, etc. Driven upwards by the emergence of 

new technologies in the 1990s and 2000s, electricity 

consumption reached its peak in 2010. Since then, it 

has stabilised, in particular thanks to new regulations 

on the electrical consumption of appliances. Wood 

is the fourth most used energy source by households 

(8%). In order to improve combustion efficiency and 

limit emissions of air pollutants, in particular particles, 

the use of wood is the subject of awareness campaigns. 

Wood is also the leading source of renewable energy 

consumed in Walloon homes (71 %), ahead of photo-

voltaic solar (19 %) and ambient heat (exploited via heat 

pumps) (5 %). Energy consumption from renewable 

sources more than tripled between 2000 and 2018, 

when it accounted for 12 % of total housing consump-

tion. This share is expected to increase in the coming 

years, thereby contributing to the objective of a carbon 

neutral Wallonia by 2050. In particular, decarbonising 

the energy mix for buildings will require the increasing 

use of heat pumps, solar thermal energy and biomass 

(wood, pellets, etc.)2.

Most of the energy consumed in housing is used for 

heating (76 % in 2018) and domestic hot water pro-

duction (11 %). The characteristics of the housing stock 

(type, size and energy performance of dwellings) are 

therefore an important explanatory factor. Overall, the 

energy performance of the existing Walloon housing 

stock is low (data relating to the housing stock before 

May 2010): only 1% of housing appeared to have an EPB 

A label or higher (the most efficient housing), while 10 % 

of housing appeared to have a B label, 14 % a C label, 

16 % a D label, 16 % an E label, 14 % an F label, and 

29 % of housing appeared to have the G label, i.e. the 

least efficient label. This is explained by the age of the 

Walloon housing stock (nearly 25 % of dwellings were 

built before 1921, 80 % before 1991) and by a low rate of 

renovation (around 1 % per year).  

2  The combustion of biomass is also a source of CO2 emissions, although these are not taken into account for achieving greenhouse gas reduction targets. International 
methodologies (Kyoto, Paris Agreements, etc.) consider that, over the whole cycle, the storage of CO2 during the renewal of biomass offsets the CO2 emitted when 
it is burned.
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As for new housing, energy performance is improving as 

the requirements have become more stringent over the 

past ten years: in 2020, 38 % of new housing had an A, 

A+ or A++ label, compared to 16 % in 2012. This trend is 

expected to accelerate, given that since 01/01/2021 the 

A label has become mandatory for all new constructions. 

At present, the main challenge is the energy renovation 

of existing buildings. At the end of 2020, the Walloon 

government adopted the Walloon long-term strategy for 

the energy renovation of buildings. With this document, 

Wallonia aims to improve the energy performance of 

the region's entire housing stock by 2050, so as to move 

towards the A decarbonised label (label A, with energy 

consumption ensured by renewable energy sources 

only), with priority given to the comprehensive renova-

tion of the least efficient dwellings. Various measures 

are envisaged, with the aim of significantly increasing 

the rate of energy renovation of housing. Among the 

key measures are an obligation to improve the energy 

performance of existing buildings at key moments in 

their life (purchase/sale, change of tenant, etc.), setting 

up a one-stop shop to provide comprehensive support 

to households in their renovation project, developing a 

"renovation roadmap" that accompanies the housing 

audit and summarises the renovation steps to be fol-

lowed to achieve the A label, implementing a "building 

passport" that will gather all the information available 

for a building, including energy, and which will accom-

pany the building throughout its life, and mechanisms 

to promote access to loans for renovation to as many 

individuals as possible.

HOUSEHOLD DWELLINGS: A SIGNIFICANT SOURCE 
OF GREENHOUSE GASES AND PARTICULATE MATTER 

The energy consumed by households in their 

homes generates greenhouse gas emissions, 

which are responsible for climate change, but 

also air pollutants such as particulate matter, which 

can affect human health.

As regards greenhouse gases, the residential sector 

was the 3rd largest emitting sector in 2019, with 16 % 

of Walloon emissions, after industry and road transport. 

Greenhouse gas emissions from the residential sector 

decreased by 11 % between 2000 and 2019. This can 

be explained by several factors, such as the increase 

in wood consumption (logs, pellets, etc.), which is not 

accounted for as a source of greenhouse gases2, the 

significant improvement in boiler performance, which 

has made it possible to generate more heat per unit 

of energy consumed, and the improved insulation of 

buildings. The general trend of milder winters has also 

reduced heating requirements.

Besides greenhouse gases, the residential sector is 

characterised by a significant contribution to Walloon 

emissions of particulate matter (PM10 and PM2.5, the 

former including PM2.5). Depending on their diameter, 

these particles are likely to penetrate more or less deeply 

into the respiratory system and trigger harmful effects on 

health. As such, PM2.5 is the most problematic category, 

given its ability to reach the pulmonary alveoli. In 2019, 

the residential sector was the 2nd largest emitter of PM10 

(29 % of Walloon emissions) and the largest emitter of 

PM2.5 (45 %). Despite the increasing use of heating wood 

by households, emissions of particulate matter from the 

sector decreased between 2000 and 2019 (-40 % for PM10 

and -41 % for PM2.5) thanks to the use of more efficient 

heating appliances that meet stricter emission stan-

dards, an increased use of wood boilers that emit less 

particulate matter than wood stoves, and an increasing 

use of pellets, which emit less particulate matter when 

burned than logs. 

It should be added that energy consumption in housing 

generates other types of air pollutants, such as non-me-

thane volatile organic compounds (NMVOCs) (9 % of 

Walloon emissions in 2019) and nitrogen oxides (NOX) 

(6 % of Walloon emissions). 
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The contribution of households to the total emissions 

of Wallonia for these pollutants is however lower com-

pared to other sectors such as road transport and 

industry for NOX or solvent use and agriculture for VOC.

It should be added that energy consumption in hou-

sing generates other types of air pollutants, such as 

non-methane volatile organic compounds (NMVOCs) 

(9 % of Walloon emissions in 2019) and nitrogen oxides 

(NOX) (6 % of Walloon emissions). The contribution of 

households to the total emissions of Wallonia for these 

pollutants is however lower compared to other sectors 

such as road transport and industry for NOX or solvent 

use and agriculture for VOC.

The European Union has set a binding target of carbon 

neutrality by 2050. At the same time, the Walloon 

government has incorporated this ambition in its 2019-

2024 Regional Policy Declaration: carbon neutrality is 

targeted by 2050 at the latest, with an intermediate 

step in 2030 of reducing greenhouse gas emissions 

by 55 % compared to 1990. As regards air pollutants 

and their impact on air quality, Wallonia aims to move 

towards the World Health Organization (WHO) gui-

deline values, which requires further reductions in air 

pollutant emissions, including PM2.5. Wallonia's climate 

and air quality policies are mainly implemented through 

the Air Climate and Energy Plan (PACE), which includes 

all the measures that should enable Wallonia to reduce 

its greenhouse gas and air pollutant emissions. The 

measures of the PACE are aimed at the various sectors 

of activity (industry, residential, tertiary, transport, etc.), 

with each sector having to contribute according to its 

specific characteristics to achieving the Walloon objec-

tives. Households are therefore directly concerned by 

the measures, whether in the context of their dwellings 

or, as explained below, in the context of their travel. 

In the context of PACE 2030, which is currently being 

drafted, the measures envisaged for households and 

their dwellings are based on the above-mentioned 

long-term Walloon strategy for the energy renovation 

of buildings. Furthermore, some measures should be 

specifically aimed at reducing PM2.5 emissions, such as 

the distribution of good practice guides for wood hea-

ting or awarding bonuses to replace old log fires.

HOUSEHOLD WATER CONSUMPTION REMAINS STABLE  

Over the period 2014-2018, water withdrawals 

for public drinking water distribution repre-

sented 22 % of total water withdrawals made 

in Wallonia (i.e. 390 million m³). However, a large part of 

the tap water produced in Wallonia was not intended 

for Walloon households, but was exported directly to 

the Flemish and Brussels Regions (around 150 million 

m³). The average consumption of households (including 

some professional activities such as shops, HORECA, 

etc.) amounted to 65 m³ in 2019, a decrease of 16 % 

compared to 2004 (77 m³). This evolution is mainly attri-

butable to the fact that the public has been informed and 

made aware of saving water, and the widespread uptake 

of more water saving appliances: washing machines, 

economic showers or dual flush toilets. Overall water 

consumption in the sector, however, has not fallen much 

due to the increase in the number of households. Diffe-

rent factors influence the level of consumption. These 

include household size (the larger the household, the 

lower the consumption per person), income (the higher 

the standard of living, the higher the rate of equipment 

and the higher the water consumption) and the pre-

sence of a rainwater tank, which reduces the amount of 

water withdrawn from the network. As regards the uses 

made by households of tap water, according to a study 

carried out in Flanders(a), the three largest consumption 

items are personal hygiene (shower, bath, 

washbasin), toilets and laundry (washing machine and 

hand washing), which account for 37 %, 17 % and 14 % 

of consumption respectively. 
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est importante) et la présence d’une citerne d’eau 

de pluie, qui diminue les prélèvements depuis le 

réseau. En ce qui concerne les usages faits par 

les ménages de l’eau de distribution, selon une étude 

réalisée en Flandre(a), les trois postes de consommation 

les plus importants sont l’hygiène personnelle (douche, 

bain, lavabo), les WC et la lessive (machine à laver et 

lessive à la main), qui représentent respectivement 

37 %, 17 % et 14 % de la consommation.

Wastewater from household activities contains faecal 

microorganisms and various contaminants (organic 

matter, nitrogen, phosphorus, drug residues, pesticides, 

etc.). This water must therefore be treated before being 

discharged into waterways. In Wallonia, there are two was-

tewater treatment systems: a collective system, which 

involves the collection of wastewater from households 

and other sectors of activity (tertiary and certain indus-

tries) via a sewerage network and the treatment of this 

water in public treatment plants, and an autonomous 

system, reserved for sparsely populated areas, which 

requires the installation of individual treatment systems. In 

2019, 87 % of the Walloon population was in a collective 

sanitation zone, without necessarily being connected to a 

wastewater treatment system. As such, the proportion of 

the population located in a collective sanitation zone 

actually benefiting from wastewater treatment was around 

85 %. In terms of pollutant loads, wastewater from 

households accounted for 66 % of all pollutant loads sub-

ject to collective treatment, with the balance coming from 

other sectors of activity. The autonomous sanitation zone 

concerned 13 % of the Walloon population. Within this 

zone, 19 % of the population had a declared individual 

wastewater treatment system, and 81% either did not 

have a treatment system or did not declare it.

The lack of sanitation facilities has impacts on the qua-

lity of surface water. In 2015, of the 352 Walloon surface 

water bodies, 134 were affected by a lack of collective 

sanitation facilities and 32 by a lack of autonomous 

sanitation facilities. Although in most cases, several fac-

tors (e.g., agricultural pesticide inputs via run-off) are 

at work simultaneously and are co-responsible for the 

environmental objectives not being achieved, the lack 

of sanitation facilities was the only factor responsible for 

15 out of 134 water bodies in collective sanitation and 

for 1 out of 32 water bodies in autonomous sanitation. 

Continuing Wallonia's efforts in the area of sanitation is 

therefore necessary.

34 % OF HOUSEHOLDS USE PESTICIDES 

In the domestic sphere, households use many 

products that may be harmful to their health and/or 

the environment. This is the case for paints, lacquers, 

varnishes, glues, cleaning products, biocides (disinfectants, 

wood protection products, anti-rodent products, insect 

repellents, anti-parasite collars, etc.), pesticides, etc. 

As regards pesticides, although most of the quantities 

sold can be attributed to professional users (farmers, 

parks and gardens contractors, railway network mana-

gers), households also consume them. For example, in 

2017, of the 6,398 tons of pesticide active substances 

sold in Belgium, 4 % (i.e., 269 tons) was intended for 

households and 96 % for professional users(b). Besides 

the fact that they can harm the health of users and 

the environment, it should be noted that non-profes-

sional use of pesticides is often inappropriate (lack 

of information on alternatives, incorrect application, 

etc.). According to a survey of Walloon households(c), 

in 2019, 3 % of households used pesticides for garden 

maintenance (either alone or combined with alternative 

methods). Alternative methods were preferred by 25 % 

of households. Households are generally aware of the 

risks involved in handling pesticides and, as such, use 

protective measures: 69 % of users wear gloves, 25 % 

wear boots, 18% wear goggles and 21% wear a mask. 

However, very few households actually use adequate 

and therefore effective protective equipment: only 

17 % of households wear conforming gloves and 5 % 

a conforming mask. Furthermore, the general public 
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does not use the waste management channels for 

pesticides as much as they should, since only 59 % of 

households deposit their empty packaging and/or lef-

tover products at the container park. Raising awareness 

is therefore necessary, as well as measures to control 

the use of pesticides by households. Indeed, these are 

the components of the Walloon Pesticide Reduction 

Program 2018 - 2022, which aims to achieve pesticide 

use which is compatible with sustainable development. 

Note that for some pesticides, such as glyphosate for 

example (65 tons sold to Belgian households in 2017(b), 

the measures taken go as far as banning the sale and 

use by households.

W The Walloon Waste-Resource Plan, adopted by the 

Walloon Government in 2018, includes various mea-

sures aimed at households. These relate both to 

prevention (limiting the quantity of waste generated 

and/or its potential impact on the environment and 

human health) and waste management. As such, we 

can highlight the general uptake of selective collection 

of organic waste, the promotion of reuse and recycling 

and the fight against food waste. Food waste was esti-

mated at more than 15 kg per capita per year in the last 

surveys conducted (2017 - 2018)
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MORE THAN HALF A TON OF WASTE PER CAPITA, 
A MORE OR LESS UNCHANGING FIGURE   

alloons generated an average of 518 kg 

of waste per capita in 2018, a level below 

the European average. This quantity has 

been stable for the last ten years. Some evolutions 

have nevertheless been observed, including a 

decrease in the quantities of raw household waste 

(unsorted "general" waste) in favour of waste flows 

sorted through selective door-to-door collections 

(organic waste, PMD, etc.), voluntary drop-off points 

(glass, etc.) or container parks (wood, electrical and 

electronic equipment waste, etc.). This is a positive 

evolution given that separating waste streams 

more effectively allows for better management 

and therefore better recovery. In 2017, more than 

half of household waste was sent for recycling to 

material recovery centres (e.g., inert waste, waste 

paper and cardboard, used as a replacement 

for other materials or substances) or to organic 

recovery centres (composting or biomethanisation). 

The remainder was recovered as energy (43 %) or 

disposed of by incineration without energy recovery 

(2 %) or by landfill (2 %).  



PASSENGER CARS REMAIN THE PRIMARY MEANS 
OF TRANSPORT FOR HOUSEHOLDS  

The car is the preferred mode of transport for 

Walloon households. According to a survey 

by the FPS Mobility and Transport(d), in 2017, 

73 % of Walloon journeys were made by car, 4 % 

by train, 6 % by bus/tram/metro, 2 % by bike, and 

13 % on foot. Mobility patterns differed between 

the country's regions, with Walloons using their cars 

more than the Flemish (59 % of journeys in Flan-

ders), at the expense of cycling (18 % of journeys in 

Flanders). A similar observation could be made with 

regard to commuting, which is particularly important 

as it structures the journey chain. The car (alone or 

in carpooling) was the main mode of transport used 

to travel to work, especially in Wallonia (86 % of trips 

were made by car, compared to 70 % in Flanders). 

The train accounted for 4 % of journeys, the bus/

tram/metro for 4%, cycling for 1.6 % and walking for 

2.8%(e). 

If we look at the number of cars registered in Wallonia, 

in 2020 there were just over 1.8 million, which repre-

sents a growth of 27 % in two decades. The growth 

in the number of cars was also higher than both the 

growth in population and the growth in the number 

of households over the same period, which is reflec-

ted in an increase in the household car ownership rate 

over time, from an average of 1.03 cars per Walloon 

household in 2000 to 1.14 cars per household in 2020.  

In terms of engine type, in 2020, diesel cars accounted 

for 50 % of the fleet (up from 37 % in 2000), while petrol 

cars accounted for 47 % (up from 61 % in 2000). The 

growth of the fleet with diesel engines, which had 

occurred since the 1990s, stopped in 2014, this growth 

switching to petrol cars. This evolution was prompted 

in particular by the reform of excise duties, introduced 

partly for environmental reasons. In effect, although 

diesel engines generally emit less CO2 per km than 

petrol engines, they emit more particulate matter and 

NOX. This explains why the standards relating to the 

age of diesel vehicles allowed in some major cities are 

stricter than for petrol vehicles. Hybrid cars, meanwhile, 

constituted a negligible share of the car fleet (1.6 % in 

2020, or 29,566 cars), but growing rapidly (+35 % since 

2019). A similar observation could be made for electric 

cars (0.2 % in 2020, or 3,707 cars, +55 % since 2019). 

It should be noted that although electric cars do not 

emit CO2 when driven, their environmental impact is 

not zero: building them requires the consumption of 

materials, including rare metals, and this creates air 

emissions, while the electricity needed to run them 

could be generated from non-renewable sources, with 

CO2 emissions.

In terms of energy consumption, in 2018, a Walloon 

household consumed an average of 8 MWh for travel, 

an amount that has remained relatively stable in 

recent years and comes on top of households' energy 

consumption for housing (on average 22 MWh per 

household). The same applies for greenhouse gas and 

air pollutant emissions linked to household transport, 

which come on top of housing-related emissions. It 

should be noted that there is currently no data on the 

specific share of households in Walloon emissions of 

greenhouse gases and air pollutants related to trans-

port. If we take into account the entire road transport 

sector (including trucks), it was however the 2nd largest 

emitter of greenhouse gases in Wallonia in 2019 (24 % 

of Walloon emissions), up 33 % compared to 1990.

In view of these evolutions, major changes in household 

transport habits will be necessary, especially given that, 

with unchanged policy, the forecasts envisage a distri-

bution of modes of transport similar to the current one, 

i.e. the predominance of the car for passenger travel.

To address these challenges, various priorities have

been set out in the FAST Vision 2030 (adopted in 2017)

and the Regional Mobility Strategy which makes it ope-

rational. Part of the emphasis is on the modal shift, with

a significant reduction in the share of cars in favour

of walking, cycling, bus and train, and on reducing

transport demand. In addition, in its Regional Policy

Declaration 2019 - 2024, the Walloon Government has

set new climate targets for 2030 (see above). To achieve

these, the FAST Vision 2030 and the Regional Mobility

Strategy will need to be strengthened. The Walloon

government has put forward various avenues. These

include massive investments in public transport (exten-
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sion of the network, expansion of timetables, free public 

transport for certain population groups, development 

of roads to give priority to buses, etc.), the implemen-

tation of a strategy to develop the use of bikes as a 

means of daily travel, with in particular an extension of 

regional bike routes (2,274 km of cycling facilities on the 

regional network in 2021, which comes on top of just 

over 1,440 km of RAVeL routes (autonomous network 

of slow lanes)), and a more rational territorial develop-

ment policy that makes it possible to reduce the need 

for mobility (e.g., choice for locating public facilities 

and housing in or near existing residential areas).

HOUSEHOLDS PURCHASE MORE 
AND MORE ORGANIC PRODUCTS  

The food practices of households put pressure 

on the environment. These pressures come 

largely from agricultural production (livestock 

and crops), but not only these. The various stages 

of the food chain downstream - processing, pre-

servation, transport, packaging, distribution and 

preparation of food - also generate environmental 

pressures (air emissions, wastewater discharges, 

waste generation, etc.). At the consumer level, 

there are various possibilities for reducing these 

pressures. These include buying organic products, 

changing eating habits to eat seasonal food, redu-

cing consumption of packaged drinks (e.g. bottled 

water) and overpackaged products, reducing meat 

consumption, sourcing from local markets3, redu-

cing food waste, etc.

As regards organic farming in particular, this is a method 

of food production subjectedby relatively strict rules, 

laid down in European legislation. Organic products 

are therefore produced using production methods 

that respect the environment and animal welfare, and 

they meet the demand of a growing number of consu-

mers who want to buy healthy, high-quality food (good 

taste, no pesticide residues, etc.). However, it must be 

stressed that an organic label is not necessarily synony-

mous with sustainability. 

Indeed, importing organic products from other 

European or even non-European countries may cancel 

out some of the environmental gains due to the harmful 

effects of transporting them in from far away.

The market for organic products in Wallonia has been 

growing rapidly over the last decade. According to 

consumer surveys by GfK, in 2020, Walloon households' 

spending on organic food products represented 4.9 % of 

their total food expenditure, compared to only 1.7 % in 

2010. However, the market shares of the different orga-

nic product categories varied greatly from one product 

to another. Overall, they were all on the rise. In 2020, 

23 % of egg sales were organic eggs, fresh fruit had a 

12 % market share, fresh vegetables had a 12 % market 

share, and organic dairy and meat had a 6 % and 2 % 

market share respectively. In terms of purchasing beha-

viour, it should be noted that organic food products 

were mostly purchased by a limited number of "major 

consumers", since 80 % of the expenditures were made 

by the 20 % of households consuming the most orga-

nic food. An analysis of the consumer profile reveals that 

the organic market is driven by small households (1 to 2 

persons), households in which the person responsible for 

buying groceries is over 50 years old and households in 

the higher socio-economic categories. Price differences, 

more or less pronounced depending on the products, 

persist between organic and equivalent conventional 

products. For products such as eggs, milk, and potatoes, 

the price gaps have shrunk since 2010, while the oppo-

3 I n terms of environmental impact, the diversity of local short circuits means that it is impossible to claim that they systematically present a better environmental
balance than long circuits, particularly in terms of energy consumption and greenhouse gas emissions. Indeed, production methods and practices are much more 
decisive in terms of the environmental balance than distribution modes, especially for fruit and vegetables (seasonal produce). Moreover, more proximity does not 
necessarily mean fewer greenhouse gas emissions if the means of transport used are inappropriate, if logistics are insufficiently optimised or if consumer behaviour 
is inadequate(f).(f).
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site has happened for meats and hard and semi-hard 

cheeses. These price differences are a barrier for many 

households.

The Strategic Plan for the development of organic agri-

culture by 2020 set the objective of a 6 % market share 

for organic food in the food expenditure of Walloon 

households for a list of 13 product categories (meat, 

eggs, fresh vegetables, etc.). This target has already 

been achieved (6.2 % in 2020). The market share for all 

products combined was 4.9 %. New, more ambitious 

objectives are laid down in the Plan for the development 

of organic production in Wallonia by 2030 (adopted in 

2021): a market share of organic food of 14.9 % for the 

total and 18.7 % for 13 product categories.
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FUTURE CHALLENGES FOR HOUSEHOLDS: 
CONSUME LESS AND CONSUME DIFFERENTLY 

The household sector is characterised by 

mixed environmental performance. Although 

there are signs of improvement (e.g., energy 

efficiency of new housing and consumption of orga-

nic food), in many areas improvements are slow 

to take hold (e.g., land take and responsible use 

of pesticides) or are non-existent (e.g., amount of 

household waste generated), or are even getting 

worse (e.g., increasing use of environmentally harm-

ful means of transport).

From an overall perspective, current consumption 

patterns are not sustainable. There is still a long way to 

go to get households into a sustainable consumption 

dynamic. This will inevitably involve drastic changes in 

daily life and in the consumption habits of households. 

Nevertheless, certain contradictions act as strong impe-

diments to the hoped-for changes(g). Among these, 

three stand out:

•  households are encouraged to consume ever

more to support economic growth. In this context,

debates and action programmes focus on changing

consumption choices ("consume differently") rather

than reducing consumption ("consume less");

•  at the European level, although there are initiatives

in this area (e.g. circular economy), there is no real

policy on sustainable consumption4;

•  the instruments currently favoured by the public

authorities to influence household behaviour are

essentially those related to consumer information

and awareness-raising. This is likely because these

are easier to implement than other types of instru-

ments such as regulatory or economic instruments.

However, it would appear that the impact of this

type of instrument is limited. Indeed, the conven-

tional model of a rational consumer who, properly

informed, can change their habits, is not very effec-

tive, and this is because consumption choices are

the result of a complex dynamic that involves many

factors (social, psychological, economic, structural,

situational, etc.).

There are therefore no shortages of challenges. To 

influence household behaviour and develop sustai-

nable consumption, governments will likely need to 

combine multiple types of instruments (regulatory, eco-

nomic and cultural), so that the message conveyed to 

households regarding the meaning and extent of the 

changes needed is consistent. Nevertheless, consump-

tion can only be truly sustainable if all the steps that 

precede it are sustainable. In addition to households, 

a whole range of actors (production, processing, trans-

port sectors, etc.) will therefore also have to make 

significant efforts.

4  In 2020, the European Economic and Social Committee (a body composed of representatives of employers, workers and other actors from European civil society,
acting in an advisory capacity to the European institutions) published an opinion on their own initiative in which it explicitly called on the European Union to develop 
a truly comprehensive strategy for sustainable consumption(h).
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The chemical composition of the air has various influences on the environment in 

the broad sense (climate, water cycle, biological diversity, health of living organisms, 

the functioning of ecosystems, etc.). Heat waves, droughts, floods, ozone peaks and 

smog alerts are all phenomena that illustrate climate change and the deterioration 

of air quality. For several decades now, these issues have mobilised the scientific 

community. Gradually, they have also attracted media attention and have now become 

a major concern for society as a whole. Air emissions linked to human activities are 

the main cause of these phenomena: the production of consumer goods, transport, 

heating of buildings, etc. Measures to reduce emissions of certain pollutants have 

led to positive results, such as the restoration of the stratospheric ozone layer or, 

in our regions, the substantial decrease in acid rain. However, the situation remains 

critical: in the absence of a significant and rapid drop in greenhouse gas emissions, 

the global rise in temperature will have irreversible consequences, while air pollution 

is the leading environmental cause of premature death in Europe (e.g. respiratory 

and cardiovascular diseases).
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CHALLENGES TO OVERCOME
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FROM EMISSIONS TO CONCENTRATIONS: 
MEASURE TO UNDERSTAND AND ACT  

Climate change due to greenhouse gas emis-

sions and air quality deterioration due to 

air pollutant emissions are issues that are 

closely linked. Both phenomena have a common 

main cause: air emissions linked to human activity. 

In the atmosphere, both greenhouse gases and air 

pollutants interact, undergo transformations, are 

transported over long distances and can accumu-

late. Due to the fact that these gases and pollutants 

are dispersed away from the sources of emissions, 

both issues go beyond the strictly regional context. 

Although emission reduction measures are decided 

and implemented at the Walloon level, the results 

on air quality and climate impact also depend on 

the actions of other regions and countries. This is 

why many substances are subject to supranational 

or even global protocols and agreements.

Knowing emissions levels is the starting point for 

all policies to mitigate climate change and improve 

air quality. This is why "emission inventories" have 

gradually been put in place. These annual inven-

tories, which are drawn up at the regional level, 

respond to various international commitments 

depending on the substances in question: 'United 

Nations Framework Convention on Climate Change' 

for greenhouse gases, 'Convention on long range 

transboundary air pollution' for air pollution. They 

have been tracking emissions since 1990, except 

for particulate matter which has been tracked since 

2000. The methodologies underlying the invento-

ries evolve according to scientific understanding, 

but certain principles are immutable, such as the 

principle of territoriality, which specifies that only 

substances physically emitted within the territory 

are taken into account. Although open to criticism 

(see below), this principle makes it possible to avoid 

double counting of emissions between territories 

and provides a framework for the main action levers 

available to countries to reduce their emissions. This 

is the basis for calculating Walloon emission levels 

and targets for Belgium and Wallonia.

In addition to emissions, air concentrations are also 

measured, as they determine the impacts on climate 

and ambient air quality. They are monitored at the 

global level for greenhouse gases and at the local 

and regional level for air pollutants.



GREENHOUSE GASES AND CLIMATE CHANGE 

The greenhouse effect is a natural phenomenon 

whereby some of the solar energy that 

reaches the earth is retained, thereby 

warming the lower atmosphere and maintaining 

temperatures compatible with life as we know it. 

This phenomenon is due to the presence of so-

called "greenhouse gases". If the concentrations 

of these gases in the atmosphere increase, the 

natural greenhouse effect is amplified and, on 

average, the climate on the earth's surface warms. 

However, according to studies by the IPCC in 2019, 

atmospheric concentrations of certain greenhouse 

gases have not been as high as they now for at least 

800,000 years. While most greenhouse gases can be 

emitted from natural sources, it has been proven 

that massive emissions of greenhouse gases from 

human activities (industrial, transport, residential, 

agricultural, etc.) are the cause of current climate 

change, the effects of which can already be seen. 

In concrete terms, according to the IRM, a warming 

of about 2°C has been observed in Belgium since 

the end of the 19th century. The year 2020 was the 

warmest in Uccle since observations began. The rise 

in temperatures has been particularly marked since 

the end of the 1980s, leading to a gradual trend 

towards fewer frost episodes and more heatwaves 

in summer. Since the 2000s, heavy rainfall events 

have tended to become more frequent, and this is 

also the case for spring droughts. Globally, climate 

change is increasing the frequency and magnitude 

of natural disasters, contributing to rising sea levels 

and melting ice and glaciers, disrupting ecosystems, 

complicating access to clean water for many 

populations, and spreading disease by expanding 

the range of parasites and certain disease vectors.

Despite falling emissions levels, a Walloon 
emits on average more greenhouse gases 
than a fellow European.

Greenhouse gases refer to various substances, some of 

which are included by emission inventories, in particu-

lar:

•  Carbon dioxide (CO2), mainly emitted during com-

bustion which is intended to meet the energy needs

of all sectors (machines, vehicles, boilers, etc.), as

well as by certain industrial processes;

•  Methane (CH4), mainly emitted by the agricultural

sector (the digestion of ruminants and storage of

livestock effluents);

•  Nitrous oxide (N2O), mainly from the transformation

of nitrogen applied to agricultural soils;

•  Fluorinated gases (hydrofluorocarbons or HFCs,

perfluorocarbons or PFCs, sulphur hexafluoride

or SF6, nitrogen trifluoride or NF3), linked to

the production and use of certain products (air

conditioning, refrigeration, aerosols, etc.).

The contributions of each substance to the greenhouse 

effect differ from one gas to another, not only because 

of differences in concentrations in the air (themselves 

related to the quantities emitted), but also because of 

differences in the capacity of each of these gases to 

warm the atmosphere. For example, the global war-

ming potential of one kg of methane is 25 times greater 

than that of one kg of CO2. In order to compare and 

aggregate them, the emissions of the different green-

house gases are converted into "CO2 equivalents". This 

conversion to "equivalent" is done in a similar way for 

acidifying substances (acid equivalent), nitrogen oxides 

(NO2 equivalent) and volatile organic compounds (VOC 

equivalent) discussed below.

In 2019, Wallonia emitted around 37.1 million tons 

CO2  equivalent of greenhouse gas, of which 84 % 

was in the form of CO2 and the rest in the form of CH4 

(7 %), N2O (7 %) and fluorinated gases (2 %). The main 

sources of emissions were industry (30 %), road trans-

port (24 %), residential (16 %), agriculture (12 %) and the 

energy sector (8 %). With 10.1 tonnes of CO2 equiva-
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lent emitted per capita in 2018, Wallonia was above the 

European average (EU-28: 8.2 tonnes of CO2  equivalent 

per capita). It should be noted that emissions from bio-

mass combustion are not considered here as they are 

not taken into account for achieving greenhouse gas 

reduction targets. International methodologies (Kyoto, 

Paris Agreements, etc.) consider that, over the whole 

cycle, the storage of CO2 during the renewal of biomass 

offsets the CO2 emitted when it is burned.

 

Greenhouse gas

CO2

CH4 N2O

37.1 Mt CO2 eq in 2019
- 33 % since 1990

30 %

24 %16 %

Total emissions

Fluorinated gases
(HFC, PFC, SF6, NF3)

Between 1990 and 2019, Wallonia's greenhouse gas 

emissions fell by 33 %, an overall favourable trend that 

nevertheless conceals contrasting sectoral and time-re-

lated trends. 

•  At the sectoral level, the most notable change is

undoubtedly in industry (-58 %). This sector has

been marked by decreased production and closures

in particularly energy-intensive activities such as

steelmaking, but it has also seen significant impro-

vements in energy efficiency, processes and changes

in the fuels used (from coal and fuel oil to natural

gas and renewable energy sources). In contrast,

emissions from road transport rose by 33 % over the

same period. This evolution can be explained by

ever-growing journey needs (leisure, e-commerce,

etc.), by the increase in the number of vehicles and,

more recently, by changes in the types of vehicles

used (increasingly heavy cars such as SUVs, more

vans, etc.) which reduce the beneficial effects of

more efficient engines. Other sectors show more or

less marked decreases: - 55 % for the energy sector

(thanks to the closure of coking plants and coal-fired

power plants, technological improvements with

"gas-steam turbine" power plants), - 16 % for the

agricultural sector (more rational use of fertilizers,

decrease in the total number of ruminants, etc.), 

- 14 % for the residential sector (insulation of buil-

dings, better performance of boilers, increased use 

of natural gas and renewable energy, etc.)

•  In terms of time, the overall decrease in greenhouse 

gas emissions has not been uniform. The downward 

trend observed between the early 1990s and 

the mid-2000s accelerated considerably with the 

economic crisis of 2008, which had a negative 

impact on certain heavy industry sectors. The lowest 

level of greenhouse gas emissions was recorded in 

2014, a particularly warm year (2nd warmest year 

ever in Belgium) and during which heating needs 

were therefore lower. Since then, emissions have 

stagnated or even risen slightly.

Global concentrations continue to rise

From the perspective of greenhouse gas concentrations 

in the atmosphere, the assessment is made at the global 

level. However, according to the World Meteorological 

Organization, global average concentrations of green-

house gases are continuously rising and are reaching 

new records year after year. In 2019, concentrations 

of CO2, CH4 and N2O were above pre-industrial levels 

by +48 %, +160 % and +23 %, respectively. Moreover, 

the rise in CO2 and CH4 levels between 2018 and 2019 

were higher than the average rises over the previous 

10 years.

Carbon neutrality as a goal for 2050

In order to meet the climate challenge, the objective 

of carbon neutrality has started to emerge. Carbon 

neutrality implies a radical reduction in anthropogenic 

greenhouse gas emissions and the offsetting of resi-

dual emissions by absorptions (agricultural or forestry 

practices that promote the storage of carbon in the 

soil or biomass) or by the capture of CO2 from indus-

trial processes or combustion , which is then buried in 

geological reservoirs1. The Paris Agreement, signed in 

2015, laid down this objective at the global level for 

the second part of the 21st century. Since then, the 

European Union has set a binding target of carbon 

neutrality by 2050 in the European Climate Law. At 

the same time, the Walloon government has incorpo-

1 These processes are still under development and very rarely implemented on an industrial scale.
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rated this ambition in its 2019-2024 Regional Policy 

Declaration: carbon neutrality is targeted by 2050 at 

the latest, with an intermediate step in 2030 of redu-

cing greenhouse gas emissions by 55 % compared to 

1990. Although the progress achieved in Wallonia over 

the last 30 years is positive and should make it pos-

sible to achieve the objectives previously laid down for 

20202, substantial efforts are still required to achieve 

the objective of carbon neutrality. Although all sec-

tors need to be mobilised, the challenge is particularly 

acute in the transport and building sectors. In both of 

these areas, radical changes will be necessary, both in 

terms of behaviour (increasing vehicle occupancy rates, 

accelerating the renovation of buildings, etc.) and in 

terms of the fuels used: heat pumps, solar panels and 

the development of electric vehicles. For this last point, 

however, it must be borne in mind that the environ-

mental impact of electricity consumption depends on 

the energy sources and technologies used to generate 

it. However, in the medium term, in a context of the 

gradual mothballing of nuclear power plants and pen-

ding the large-scale exploitation of renewable energy 

sources, additional natural gas-fired power plants are 

expected to be built, which will increase CO2 emissions 

from electricity generation.

National inventory versus carbon footprint

The emissions data presented above are from natio-

nal inventories, based on the principle of territoriality. 

This method has several advantages, including easier 

access to data sources and comparability across coun-

tries. However, by limiting itself to Walloon territory, 

this method does not take into account the emissions 

from imports, i.e. the emissions which are gene-

rated outside Wallonia to meet the needs of Walloon 

consumers (extraction of raw materials, processing, 

production and transport). The concept of "carbon 

footprint" was developed to address this limitation. It is 

'consumption'-oriented and aims to take into account 

direct household emissions, emissions from domestic 

production and emissions associated with the produc-

tion and international transport of goods and services 

imported into Wallonia, minus emissions from exports. 

In concrete terms, in the case of offshoring, for exa-

mple, the emissions inventories only highlight the fall in 

emissions observed on Walloon territory following the 

cessation of activity there, whereas the carbon footprint 

will take into account the emissions of the offshored 

activity, sometimes in regions of the world where envi-

ronmental standards are less stringent, for goods that 

continue to be consumed in Wallonia.

According to data from the Global carbon project, in 

2018, Belgium's territorial CO2 emissions (based on 

national inventories) amounted to 8.7 tons of CO2 per 

capita, while the emissions from Belgian consump-

tion (based on the carbon footprint calculation) were 

15.4 tons of CO2 per capita. The emissions including 

imports were therefore much higher than the territo-

rial emissions alone. Through its consumption, Belgium 

was, like many industrialised countries, a net importer 

of emissions. Belgium was also among the top three 

European countries in terms of carbon footprint.

Monitoring the evolution of Walloon emissions, as 

included in the national inventories, is necessary to 

take stock of the efforts made in Wallonia to achieve 

the reduction targets. However, monitoring an indi-

cator like the carbon footprint is a reminder that the 

climate issue is global and that the impact of Walloons 

on the climate goes beyond greenhouse gas emissions 

in Wallonia.

2 Because the data is available with a two year lag, it can only be assessed whether these targets have been achieved in 2022.
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AIR POLLUTANTS AND AIR QUALITY  

Besides greenhouse gases, a range of air pol-

lutants are the subject of specific focus owing 

to their effects on air quality. Ambient air pol-

lution has multiple consequences ranging from 

impaired human health (respiratory and cardiovascular 

diseases, premature death, etc.) to the degradation of 

terrestrial and aquatic ecosystems and biodiversity 

(eutrophication, particularly damaging to naturally 

poor environments such as peat bogs or moors, the 

presence of toxic substances affecting the growth 

or reproduction of plant and animal species, etc.), 

including the fouling and even the degradation of 

buildings.

One way to approach air pollutants is to group them by 

"family", according to their characteristics or impacts: 

particulate matter, tropospheric ozone, acidifying 

substances and micropollutants. This classification, in 

decreasing order of impact on human health, provides 

an overview of the issues, but the effects of pollutants 

are multiple and complex. Sulphur oxides (SOX)3, for 

example, are acidifying substances but can also form 

secondary particulate matter through transforma-

tion in the atmosphere. Nitrogen oxides (NOX), which 

also contribute to acidification, are also eutrophying 

substances, precursors of tropospheric ozone and pre-

cursors of particulate matter.

As for greenhouse gases, emission inventories quantify 

Walloon emissions of air pollutants according to their 

sector of origin (industry, transport, households, etc.). 

These data and their evolution over time can be com-

pared to objectives. Certain air pollutants (SOX, NOX, 

NH3, NMVOCs, PM2,5) are subject to emission reduc-

tion targets for 2020 and 2030. Initially defined at the 

European level for each Member State, they have been 

split among the Regions at the Belgian level. 

In addition, a series of air quality measurement sta-

tions, dispersed over the Walloon territory, makes it 

possible to ascertain the concentrations of pollutants 

in the ambient air and their daily or hourly evolution. 

The information, available in real time (http://www.

wallonair.be), makes it possible to observe specific pol-

lution peaks (ozone peaks, particulate matter peaks) 

that may trigger alerts, to calculate average concen-

trations (hourly, daily, annual, etc.), interpreted by 

comparison with norms, or even the number of days on 

which norms are exceeded. In this regard, a distinction 

must be made between the European standards for 

the protection of human health and the environment 

to be met for certain pollutants and the health pro-

tection guidelines of the World Health Organization 

(WHO). The latter guidelines are often more ambitious 

than the European standards, but Member States are 

not obliged to meet them. Nevertheless, Wallonia 

aims to get closer to the WHO guideline values, which 

were revised in September 20214.

The problem of "peaks" of particulate matter or ozone 

pollution has been the subject of two specific action 

plans since the mid-2000s, in order to limit their impact 

on human health. One is specifically aimed at peaks of 

particulate matter (mostly in winter and spring), the other 

is dedicated to ozone peaks and heatwaves (mostly in 

summer). These plans set out action thresholds and 

envisage an information phase, to report on the situa-

tion and reiterate the recommendations, especially 

for the most vulnerable groups (young children, the 

elderly, etc.), but also alert phases. These phases envi-

sage more restrictive actions, either to reduce pollution 

(e.g. limiting vehicle speeds to 90 km/h in the event of 

a peak in particulate matter), or to limit the effects on 

human health (e.g. cancelling sports events in the event 

of an ozone peak).

Particulate matter: despite the actions 
undertaken, progress remains to be made

The atmosphere contains microscopic particulate matter 

(PM) that is suspended in the air. Grouped according to 

their size (PM10 for particles smaller than 10 μm, PM2.5 

for particles smaller than 2.5 μm, known as "fine par-

ticles"), these particles actually form a heterogeneous 

group: they can be solid or liquid, organic or mineral, 

of highly variable composition and toxicity depending 

on the emission sources and their mode of formation. 

Nevertheless, size is a very important parameter: the 

3 The "x" associated with SO
X
 and NO

X
 means that the different chemical formulas of this oxide are considered simultaneously, for example NO and NO

2
 for NO

X
.

4 In the context of this publication, concentrations are compared to the 2005 WHO guideline values..
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finest particles tend to stay longer in the atmosphere, 

travel a greater distance from their source of emission, 

and penetrate more deeply into the respiratory tract, 

resulting in increased health problems. For all the par-

ticles, the health effects can also be observed in the 

short term (irritation of the nose, the throat and the 

eyes, aggravation of the pulmonary and cardiovascular 

affections, etc.) as in the long term (chronic bronchitis, 

asthma, lung cancer, etc.). In 2018, the number of pre-

mature deaths due to PM2.5 in Wallonia was estimated 

at 2,113. Particles also impact fauna and flora and can 

lead to diffuse pollution of soils and ecosystems. They 

make the surface of buildings and monuments turn 

black.

In Wallonia, most of the PM comes from human activity. 

We can differentiate between:

•  Primary PM, emitted directly by combustion (en-

gines, boilers, etc.), wear and tear (brakes, tyres,

road surfaces, etc.) or mining in quarries. We find a

higher proportion of primary PM in PM10 ;

•  Secondary PM, which is formed in the air from other

air pollutants, such as SOX, NOX or NH3. These are

more frequent in PM2.5.

In 2019, Walloon PM10 emissions were 10,406 tons, of 

which 63 % was PM2.5. The most emitting sector of PM10 

was the industry sector (35 % of emissions) (quarries, 

cement factories, etc.) followed by the residential sector 

(29 %) (mostly firewood use), road transport (15 %) 

(diesel combustion, wear of brakes, tyres and roads, 

etc.) and agriculture (14 %) (handling of litter and fodder, 

tillage, harvest, etc.). For PM2.5, the most emitting sec-

tors were residential (45 % of emissions), industry (22 %) 

and road transport (17 %). With 3.0 kg of PM10 including 

1.9 kg of PM2.5 emitted per capita in 2018, Wallonia had 

emission levels below European levels (EU-28: 3.9 kg 

of PM10 including 2.4 kg of PM2.5 per capita). With PM2.5 

emissions of 6,565 tonnes in 2019, Wallonia was already 

meeting the reduction targets set for the years 2020 

and 2030. There are no reduction targets for PM10.

Particulate 
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Between 2000 and 2019, Walloon PM10 and PM2.5  emis-

sions fell by 63 % and 65 % respectively, with marked 

decreases in the industrial sector (company closures, 

more efficient filtration systems, particularly in the 

context of environmental permits, etc.), in the energy 

sector (replacement of solid fuels by natural gas), in 

road transport (introduction of increasingly strict EURO 

standards for new vehicles) and in the residential sector 

(improved wood heating systems, offsetting their 

increased use).

From the perspective of ambient air quality, in 2019, 

Wallonia complied with the European standards for the 

protection of human health. The assessment of the situa-

tion is different if we refer to the WHO guideline values, 

which are more stringent and which Wallonia intends to 

align with. In terms of annual average concentrations, 

the guideline values were exceeded for stations (out 

of 23) for PM10 and for 7 stations for PM2.5. As regards 

the "particulate matter peaks", the number of days of 

exceedance of the daily guideline values was higher 

than the maximum number laid down by the WHO for 

14 stations for PM10 and for all 23 stations for PM2.5. The 

progress made over the last 20 years, in connection with 

the decrease in particulate matter emissions observed 

since 2000, is not yet enough and additional measures 

are needed. The potential for emissions reductions is 

currently higher for the residential sector than for other 

sectors. In particular, possibilities include reducing 

domestic emissions from wood heating by installing 

more efficient systems and by raising awareness among 

users (giving priority to dry wood, carrying out regular 

maintenance of equipment and chimneys, etc.).
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In addition to PM2.5, it should be noted that there are 

very fine carbon particles, called 'black carbon'. These 

particles are combustion residues primarily from trans-

port and residential wood heating. These emissions are 

also subject to assessment through inventories, but are 

not subject to specific reduction targets. As regards 

ambient air concentrations, which are not subject to 

any European or WHO standard, Wallonia is in the pro-

cess of strengthening its measurement systems.

Tropospheric ozone: increasing 
concentrations linked to heatwaves

Tropospheric ozone5 (O3) is a pollutant which is harmful

to health. During 'ozone peaks', it primarily affects the 

respiratory tract, in particular among the most sensitive 

people (children, elderly people, asthmatics, etc.). In 

2018, the number of premature deaths due to ozone in 

Wallonia was estimated at 140. Ozone can also affect 

the development of vegetation and can accelerate 

the degradation of certain types of materials (plastics, 

paints, etc.). With a few exceptions, tropospheric ozone 

is not emitted directly into the atmosphere by human 

activities. It is formed in the ambient air in hot, very 

sunny and not very windy weather through a series of 

complex photochemical reactions involving pollutants 

already present in the ambient air, called "ozone pre-

cursors". These precursors are nitrogen oxides (NOX) 

and volatile organic compounds (VOC: aldehydes, 

benzene, terpenes, methane, etc.).

In 2019, atmospheric emissions of NOX  and non-me-

thane VOCs (NMVOCs)6 from human activities 

amounted to 64,878 tons of NO2  equivalent and 38,434 

tons of VOC equivalent respectively in Wallonia7. NOX, 

primarily emitted during combustion, came from road 

transport (42%) and the industrial sector (28%) (cement 

plants, glass factories, chemicals, etc.). NMVOCs were 

mainly emitted by the use of solvents (31%) (paints, 

glues, degreasers, etc.) and agricultural activities (31%) 

(livestock manure). With 18.3 tonnes of NO2 equiva-

lent emitted per capita in 2018, Wallonia was above 

the European average (EU-28: 14.2 kg NO2 -equivalent 

per capita) while at 10.7 kg VOC-equivalent per capita, 

Walloon emissions were below the European average 

(EU-28: 13.7 kg VOC-equivalent per capita).

NOx COVNM

Tropospheric ozone precursors

42 %

28 %

64,878 t NO2 eq in 2019
- 61 % since 1990

14 %

Emissions of NOx 

31 %

31 %

38,434 t VOC eq in 2019
- 63 % since 1990

Em
issions of NMVOC

13 %

6  Methane is a volatile organic compound and, as such, is an ozone precursor, but its emissions are only included in greenhouse gas inventories. Only non-methane
VOC emissions are considered here.

5 Ozone present in the troposphere, the lowest layer of the atmosphere. Not to be confused with stratospheric ozone, which provides protection against solar UV.

7  It should be noted that around 45% of all Walloon NMVOC emissions are naturally produced by vegetation (terpenes), in particular forests, in warm and sunny 
weather, and partly explain the ozone peaks sometimes observed in the countryside.
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As regards the emissions reduction targets, Wallonia 

was already in compliance in 2019 with the targets set 

for 2020 and 2030 for NMVOC emissions. For NOX emis-

sions, Wallonia also met the 2020 target, but additional 

efforts are needed to reach the 2030 target. The reduc-

tion in emissions to be achieved by this date is estimated 

at -13 % compared to the 2019 level.

Between 1990 and 2019, Walloon emissions of ozone 

precursors fell by more than 60 %. NOX emissions 

decreased by 61 %, with significant falls in the road 

transport (-64 %), industry (-66 %) and energy (-83 %) 

sectors. They are the result of the widespread uptake of 

technological advances (catalytic converters, more effi-

cient boilers, gas-steam turbine power plants, etc.) and, 

in the industrial sector, modified processes (in particu-

lar in the chemical and cement industries). Meanwhile, 

emissions of NMVOCs fell by 63 %, thanks in particular 

to the installation of catalytic converters on vehicles, 

the use of petrol vapour recovery systems when han-

dling fuels in service stations, the use of low solvent 

products and the application of new operating condi-

tions in certain sectors (printing, dry cleaning, etc.).

As regards ambient air quality, it should be reiterated 

that the summer of 2019 was particularly hot and sunny 

(three heatwaves), conditions that are conducive to 

ozone pollution. The European standard for the pro-

tection of human health regarding ozone peaks was 

respected for all measuring stations (maximum 25 days 

of exceedance of the target value on average over 3 

years), a state of conformity that has been observed 

since 2007. However, the long-term objective of zero 

exceedance was not met for any station. Nevertheless, 

the deadline for this objective has not yet been laid 

down. Still for 2019, the information threshold, which 

when exceeded triggers communication to the public, 

the health actors and the media, was exceeded on 9 

days for at least one station of the Belgian territory inclu-

ding 5 days for at least one of the Walloon measuring 

stations. The alert threshold, i.e. the level beyond which 

short-term exposure entails a risk for human health, has 

never been reached in Wallonia.

Tropospheric ozone is also subject to specific European 

standards for the protection of vegetation. In 2019, the 

target value was met for all Walloon stations. However, 

the more restrictive long-term objective was not met 

for any station. Nevertheless, the deadline for this 

objective has not yet been laid down. 

These results, generally favourable for a warm and 

sunny year, were undoubtedly obtained thanks to the 

falls in ozone precursor emissions recorded in recent 

years. However, ozone pollution remains a persistent 

problem in Wallonia, on the one hand because cli-

mate change accentuates the conditions conducive 

to ozone peaks (in particular heatwaves) and, on the 

other hand, because the current concentration levels 

continue to generate effects on human health and the 

environment. The WHO recommends a guideline value 

lower than the European standards, without any day of 

exceedance. Nonetheless, in 2019, all Walloon stations 

showed several days of exceedance of this guideline 

value. Efforts therefore need to be made to reduce NOX  

and VOC emissions, especially since these pollutants 

are involved in the formation of particulate matter. For 

NOX, the potential for reduction is mainly in transport, 

buildings and energy, as industries have already signifi-

cantly reduced their emissions. The measures envisaged 

include changes in the energy sources used and increa-

sing the share of electric vehicles in the fleet. For VOCs, 

the main measures aim at making the requirements for 

companies more stringent via the environmental permit 

and raising awareness among users of solvents so that 

they reduce their consumption.

Acidifying substances: emissions 
significantly lower

When transported in the atmosphere, some air pol-

lutants can be transformed into acidic or potentially 

acidifying compounds. This is mainly the case for 

ammonia (NH3), nitrogen oxides (NOX) and sulphur 

oxides (SOX). The atmospheric deposition of these aci-

difying substances, better known as "acid rain" (which 

in reality can also occur as dry deposition), can aci-

dify soils and surface waters, damage or disrupt plant 
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growth and degrade architectural heritage. Still proble-

matic in the 1990's, acid deposition no longer affects 
the ecosystems in Wallonia. However, NH3, NOX  and 

SOX  emissions continue to be the focus of attention, 

particularly for the other effects these pollutants may 

have on the environment or human health:

•  Nitrogenous pollutants (NOX and NH3) can lead to

eutrophication of certain environments, which is

particularly damaging when they are naturally poor

environments that are home to specific fauna and

flora (moors, peat bogs, etc.). In 2015, 95% of natu-

rally poor semi-natural open environments were still

impacted by excess nitrogen deposition;

•  acidifying pollutants can cause irritation and

inflammation of the eyes, mucous membranes and

respiratory system, which can contribute to or aggra-

vate more serious pathologies. In 2018, the number

of premature deaths due to NO2  in Wallonia was

estimated at 732;

•  NH3, NOX  and SOX  are also precursors of particulate

matter.

Ammonia (NH3) emissions are mainly associated with 

agricultural practices (volatilisation from animal manure, 

its storage and spreading as farmyard manure, or from 

nitrogenous mineral fertilizers to a lesser extent). 

Nitrogen oxides (NOX), already mentioned as ozone 

precursors, are emitted during combustion. Finally, sul-

phur oxides (SOX) are emitted during the combustion 

of sulphurous fuels (coal, oil, etc.) but also by certain 

processes of the chemical industry.

In 2019, total Walloon emissions of acidifying pollu-

tants amounted to 3,071 tons of acid equivalent and 

were mainly composed of NH3 (48 %) and NOX (46 %). 

The main emitting sectors were agriculture (50 %), road 

transport (20 %) and industry (20 %). With 0.86 kgs of 

acid equivalent emitted per capita in 2018, Wallonia 

was slightly below the European average (EU-28: 0.88 

kgs of acid equivalent per capita).
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As regards the emissions reduction targets, Wallonia 

was already in compliance in 2019 with the targets set for 

2020 and 2030 for SOX and NH3 emissions. NOX  emis-

sions in 2019 also met the 2020 reduction target but 

not the 2030 target as discussed above. Since NH3 is a 

precursor of particulate matter, reducing its emissions 

is also intended to reduce PM2.5 concentrations. Various 

specific measures envisaged in the Air Climate Energy 

Plan for 2030 are therefore aimed at reducing NH3 emis-

sions in the agricultural sector. They include substituting 

the most emissive forms of mineral fertilizers (urea and 

nitrogen solution) with less emissive forms (ammonium 

nitrate), limiting the quantities of nitrogenous fertilizers 

applied, ensuring rapid burial of livestock manure in the 

soil or even injecting liquid manure into the soil, deve-

loping "low-emission" livestock buildings (air filtration 

or washing), and limiting the application of nitrogenous 

fertilizers in the event of a springtime peak in particle 

pollution.

Air emissions of acidifying pollutants decreased by 66 % 

between 1990 and 2019. NOX and SOX  emissions have 

fallen particularly sharply (by 61 % and 94 % respec-

tively), thanks in particular to technological advances 

(catalytic converters, more efficient boilers, etc.) and, 

more specifically in the case of SOX, to the much less 

frequent use of coal and heavy fuel oil and the reduced 

sulphur content in diesel and fuel oil. The fall in NH3 

emissions, which was more moderate (-25 %), was 

mainly due to the decrease in the size of the cattle herd 

(particularly since the beginning of the 2000s) and the 

reduction in the quantities of nitrogen fertilizers applied 

(although these have remained fairly stable since 2005).
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From the perspective of ambient air quality, for nitrogen 

oxides, the European standards for the protection of 

human health (NO2) and for the protection of vegeta-

tion (NOX) as well as the WHO guideline values were 

respected in 2019. This was already the case in pre-

vious years. As regards SO2, the European standards 

for the protection of human health and for the protec-

tion of vegetation have also been respected for about 

20 years. The stricter WHO guideline value has been 

met several times in recent years (2016, 2018, 2019). 

As for NH3, concentrations in ambient air are currently 

not measured in Wallonia. There are no European stan-

dards or guideline values from the WHO. However, 

Wallonia has procured 3 monitors in the context of the 

European directive regulating the emission of atmos-

pheric pollutants.

Micropollutants: sharp fall in emissions but 
only certain substances are monitored

Some substances, grouped together under the term 

micropollutants, can, even at very low concentrations in 

the ambient air (in the order of micrograms or nanograms 

per m3), lead to undesirable effects on living organisms 

and thus represent a risk to human health and the environ-

ment. These micropollutants mainly comprise trace metal 

elements (TMEs) and organic compounds (benzene, 

dioxins and furans, polycyclic aromatic hydrocarbons or 

PAHs). Their toxicity is reinforced by their capacity to accu-

mulate in different environments (water, soil, etc.) and in 

living organisms (bioaccumulation). Concentrations of 

micropollutants can therefore increase along the food 

chain (biomagnification). Even at very low doses, micro-

pollutants can act on organisms through mechanisms of 

action that are sometimes still poorly understood and 

can be the source of cancers or disruptions to the endo-

crine system, among other things. Only some of these are 

monitored and have air concentration standards.

In 2019, air emissions of monitored TMEs (arsenic, 

cadmium, chromium, copper, mercury, nickel, lead, 

selenium, and zinc) accounted for 51 tons, of which 

43 % came from industry, 29 % from the residen-

tial sector, and 19% from road transport. Emissions 

of dioxins and furans accounted for 10.1 g I-TEQ8  of 

which 38 % were related to waste management, 27 % 

to the residential sector and 14 % to energy. Emissions 

of PAH represented 2.3 tons, of which 60 % came from 

the residential sector, 17% from industry and 11 % from 

road transport.

The overall emissions of micropollutants monitored in 

Wallonia decreased between 1990 and 2019: - 79 % for 

TMEs, -89 % for dioxins and furans and -94% for PAHs.

As regards ambient air quality, only certain micropollu-

tants are subject to reference values that must not be 

exceeded (WHO guideline values, target values/limits of 

European directives, or quality criteria calculated by the 

AwAC), established on the basis of the risk that these pol-

lutants represent for health. In 2019, there were no issues 

identified for lead, cadmium, and arsenic. However, 

exceedances of the reference values were observed for 

nickel (urban stations of Charleroi and Lodelinsart, indus-

trial station of Ath), benzene (all 7 urban stations where 

benzene is monitored) and PAH (4 urban stations out of 5 

where PAH are monitored). Currently, dioxins and furans 

are not a continuously monitored air quality parame-

ter. It should be noted that for carcinogenic substances 

regularly monitored in Wallonia such as arsenic, nickel, 

benzene or PAHs, no limit concentration in the air would 

guarantee the absence of cancer risk (substances wit-

hout effect threshold). For these substances, the WHO 

recommends guideline values of zero, which is a stric-

ter criterion than the target/limit values of the European 

directives and the AwAC quality criteria, based on an 

acceptable level of risk.

8  I-TEQ: international toxic equivalent quantity. A sum of the quantities of the 17 toxic dioxin and furan congeners weighted by their toxicity equivalency factors (TEF). 
Tetrachlorodibenzo-p-dioxin (TCDD) is considered the most toxic and has a TEF of 1.
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MAJOR CHANGES ARE STILL NEEDED TO ADDRESS CLIMATE 
AND AIR QUALITY ISSUES  

In many respects, the evolutions observed in 

Wallonia in recent years are positive. Numerous 

improvements have indeed been recorded, both 

in terms of emission levels, given the significant 

falls compared to 1990, and in terms of air quality, 

since the concentrations recorded at the measuring 

stations (for the substances monitored) have rarely 

exceeded the European regulatory thresholds in 

recent years. These positive evolutions should be 

highlighted but need to be nuanced. The magni-

tude of the fall in emissions levels is mainly due 

to factors that will occur less in the coming years: 

scaled back activities and company closures in the 

heavy industry sector as well as certain measures 

whose potential has already been realised (pha-

sing out coal, recovery and valorisation of biogas 

in landfills, etc.). Nevertheless, Wallonia aims to 

be carbon neutral by 2050 and will therefore have 

to drastically reduce its greenhouse gas emis-

sions. This objective requires major and systemic 

changes: a sharp fall in the consumption of fossil 

fuels in housing and transport, an acceleration of 

insulation works on buildings, using active modes 

of transport (walking, cycling) and public transport, 

the development of renewable energies and ade-

quate infrastructure for transporting and storing 

them, etc. In terms of ambient air quality, Wallonia 

complies with most of the standards of the Euro-

pean directives. And yet it aims to move towards the 

WHO guideline values, which are generally stricter, 

because current levels are considered insufficient 

to protect health to an adequate extent.

The measures envisaged at the Walloon level to res-

pond to these challenges are included to a large extent 

in the Air Climate Energy Plan for 2030, which is cur-

rently being drafted. An integrated vision of energy, 

climate and air quality issues is indeed necessary given 

the numerous interactions and potentially contradic-

tory effects of certain measures. For example, the use 

of wood, pellets and other biomass is encouraged 

because it helps develop renewable energies, but 

burning these leads to emissions of atmospheric pollu-

tants, in particular particles.

Many of the measures envisaged in the Air Climate 

Energy Plan for 2030 aim to control the quantities of 

energy consumed and to choose energy sources that 

emit less greenhouse gases and air pollutants. Indeed, 

a large proportion of Walloon emissions comes from 
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combustion, and thus from the energy consumption of 

the various sectors of activity (industry, transport, agri-

culture, housing, tertiary sector, etc.). This explains, for 

example, why the significant fall in coal consumption 

in Wallonia since the 1990s has had positive impacts 

on greenhouse gas emission levels, but also on sulphur 

oxides and particulate matter.

As previously mentioned, the energy consumption by 

the transport sector (goods and people) is a major 

challenge given that travel needs have been growing 

in recent years (leisure, e-commerce, etc.) and road 

transport is still highly dependent on petroleum pro-

ducts. The objectives of the transport measures include 

a major modal shift to neutral or less environmentally 

damaging modes of transport, demand management, 

particularly through territorial development (avoiding 

urban sprawl), and improving the environmental per-

formance of vehicles by developing new technologies 

(electric, hydrogen, etc.). Households, companies and 

communities are also concerned by measures aimed at 

their heating needs (heating of buildings in particular). 

The renovation of old buildings and the gradual tighte-

ning of standards for the construction of new buildings 

is one of the major strands of the policy to reduce 

emissions from buildings, whether in the residential 

or tertiary sector (businesses, shops, etc.). The sound 

use of biomass (wood, pellets) is another strand men-

tioned above. At the level of industry, certain tools 

are aimed more specifically at reducing greenhouse 

gas emissions, in particular the sectoral agreements 

(voluntary partnerships concluded between Wallonia 

and various federations in the industrial sector with a 

view to improving energy performance and reducing 

CO2 emissions) and the European carbon market. This 

market guarantees a reduction in the total emissions of 

the companies concerned by setting an overall emis-

sions cap that gradually decreases over time. Emission 

allowances are allocated to companies, which can trade 

them for a fee based on their ability to reduce their 

emissions, but without changing the overall cap set at 

the European level.

In addition to combustion processes, certain processes 

or practices are sources of air pollutant emissions and 

are specifically targeted by measures envisaged in the 

Air Climate Energy Plan to 2030. These include redu-

cing emissions from livestock production and nitrogen 

fertilizers, tightening solvent emission standards and 

raising awareness among the public on the proper use 

of household solvents, and equipping vehicles with sys-

tems to recover particles released during braking.
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Water is essential to life, biodiversity and humans. It is continually renewed through 

the water cycle but its availability remains limited. Due to human activities (agricultural, 

industrial, domestic, etc.), groundwater, rivers and riparian zones, lakes and wetlands 

are subject to pressures: withdrawals, pollution by the excessive accumulation 

of nutrients (nitrogen, phosphorus, etc.) and substances with harmful effects on 

the environment or health, modification of the natural path of water by various 

developments (dams, dykes, navigation channels, etc.)... These pressures lead to 

impacts on the available supplies, water quality and the state of aquatic ecosystems, 

some of which are and will be accentuated by climate change. To manage water 

resources and improve the status of surface and groundwater, European legislation 

was put in place over 20 years ago. Improvements can be observed but remain slow. 

This can be explained by the inadequacy of measures with regard to the objectives 

set, by long transfer times at certain stages of the water cycle, by the slow pace 

at which aquatic ecosystems restore themselves, but also by the fact that water 

is the final receptacle of all the mobile substances it encounters on its course. It is 

therefore highly affected by all forms of diffuse pollution.
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PRESSURES ON 
GROUNDWATER BODIES

RAINFALL

OUTPUTS
11 200 million m3/Year
(Flanders, Netherlands, Germany,

 Grand Duchy of Luxembourg)

INPUTS
5,900 million m3 per year

(France) 

WATER CYCLE AND 
WATER BALANCE
(average 2000 - 2019

EVAPOTRANSPIRATION
9,600 million m3 per year

RUN-OFF
1,900 million m3 per year

STATUS OF SURFACE 
WATER BODIES 

352 SWB

44 % in good or very good 
ecological status

0 % in good chemical status 
(including ubiquitous PBTs)

68 % in good chemical status
(excluding ubiquitous PBTs)

58 % in good ecological status
Objective
2021

PHYSICO
-CHEMICAL

(2018)

57 % of SWB in at least 
good condition

7 %

49 %
21 %

9 %
10 %

3 %

BIOLOGY 
(2018)

49 % of SWB in at least 
good condition

7 %

42 %

23 %

14 %

13 %

1 %

HYDRO-
MORPHOLOGY

(2018)

 55 % of SWB in at least 
good condition

14 %

5 %

41 %25 %

12 %

3 %

 High 
 Good

Status classes

Moderate
Poor

 Bad
 Unknown

PESTICIDES

Mainly herbicides 
and insecticides

35% of GWB downgraded by nitrate 
and/or pesticides

4,800 obstacles in 2020
 major or significant impassable 
obstacles removed between 2016 and 2020 

Mainly herbicides and their 
breakdown products

79 %

21 %

INFILTRATION
 4,400 million m3/Year, of wich

1, 800 million m3/Year
to deep water

GROUNDWATER
 REPLENISHMENT

MEASURES TO IMPROVE THE STATUS OF WATER BODIES

WATER WITHDRAWALS
(average 2014 - 2018)

1,800 million m3/Year
- 48 % between 2000 and 2018

24 %

76 %

Surfacewater

Groundwater

• Improved sanitation

• Improvement of the hydromorphology of watercourses
• Management of droughts and heavy rainfall events

NITRATE
PESTICIDES

MANAGEMENT TOOLS
• River Basin Management Plans (RBMP)
• Flood Risk Management Plans (FRMP)
• Sustainable management programme for nitrogen in agriculture (PGDA)
• Regional Water Resources Scheme (SRRE)
• Walloon Pesticide Reduction Programme (PWRP)

STATUS OF 
GROUNDWATER BODIES 
(GWB) (2019)

34 GWB

100 % 
67 % 

Objective

2021

97 % in good quantitative status
59 % in good chemical status

WATER USES
(average 2014 - 2018)

65 m3/meter in 2019
- 16 % since 2004 

HOUSEHOLD USES
(2016)

Return 
to the natural
environment

Personal 
hygiene

WC 
Laundry

Food 
and drink

Washing 
dishes

Other  
Drinking water

Agriculture
(0,1 %)

Industries 

Other
(0,7 %)

Cooling of power
 stations

67 %
10 %

22 %

Transfer Flanders/Brussels 
146 millon m3/Year

 37 % 

17 % 14 %

11 %

8 % 

13 %

Atmospheric 
pollutants

Point source 
pollutionThermal 

discharge

Erosion

Hydromorphological

CHALLENGES TO OVERCOME
• Achieving good status of water bodies in 2027
• Adaptation to climate change

- Droughts
- Heavy rainfall events

SANITATION
(2019)

Eutrophication

POPULATION IN COLLECTIVE 
SANITATION ZONE: 87%

POPULATION IN AUTONOMOUS 
SANITATION ZONE: 13%

454 COLLECTIVE WASTEWATER 
TREATMENT PLANTS (CWTP)

INDIVIDUAL WATER TREATMENT SYSTEM

19 % of IWTS declared
81 % no IWTS or IWTS not declared

+ 168 between 2000 and 2019
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7THE WATER CYCLE AND WATER BALANCE IN WALLONIA  

The water on earth is the same as it has always 

been and is in constant circulation. It only 

flows for a certain time in rivers, water bodies 

or groundwater, which are just some of the stages of 

the water cycle. 

Under the effect of solar radiation, water evaporates 

to the atmosphere through evapotranspiration, which 

includes evaporation from the soil and surface water 

(oceans, rivers and water bodies) and transpiration 

by plants. At high altitudes, the cooling of humid air 

masses leads to the condensation of water vapour 

forming clouds. This water vapour is then returned to 

surface waters and soils by precipitation. At the soil 

level, depending on local conditions, the water from 

this precipitation can evaporate directly, run off to the 

surface to waterways or infiltrate, which allows a certain 

amount of moisture to be maintained in the soil, which 

is necessary for plants and soil organisms. Infiltration 

to deeper areas allows groundwater to be repleni-

shed, which remains connected to surface water, with 

groundwater supplying streams or being supplied by 

them. An anthropogenic cycle has been grafted on to 

this natural cycle, resulting from the use of part of the 

water resources for human activities (production and 

distribution of drinking water, industrial uses, shipping, 

etc.). This anthropogenic cycle includes surface and 

groundwater withdrawals, possible treatments (potabi-

lisation), incorporation of water into products, losses by 

evaporation (cooling of installations), discharges prece-

ded or not by sanitation, or modifications of the natural 

morphology of watercourses, in particular for shipping 

purposes. 

Some stages of the water cycle can be quantified for 

a given region by a balance between inputs (preci-

pitation, stream inflows at the borders) and outputs 

(evapotranspiration, run-off, infiltration, stream out-

flows at the borders), which is referred to as the "water 

balance".  

For Wallonia, this gives the following results (on ave-

rage for the period 2000 - 2019): 

•  precipitation represents about 16,000 million m³/year. 

It is abundant (700 to 1400 mm per year depending 

on the sub-region) and regular (125 to 165 days of

rain per year). Depending on the more or less fa-

vourable nature of the soil, this regularity allows for

more infiltration and thus higher replenishment of the

water table;

•  Of the total precipitation, 61 % evaporates (eva-

potranspiration: 9,600 million m³ per year), 12 %

run-off (1,900 million m³ per year) and 27% infiltration

into the ground (4,400 million m³ per year). The pro-

portion of precipitation that reaches the deep waters

by infiltration to constitute the annually renewable

groundwater resource amounts to at least 11 % (1,800

million m³/year), or at least 41 % of the infiltrated

water. The remainder does not reach the deep aqui-

fers (formation of shallow aquifers, return to surface

water, increase in soil moisture, etc.);

•  To complete the water balance of Wallonia, we

need to add the water that enters the territory by

the rivers originating in France, i.e. approximately

5,900 million m³ per year. The Walloon watercourses

in turn supply the neighbouring regions or countries

(mainly Flanders and the Netherlands, but also

Germany and the Grand Duchy of Luxembourg), i.e.

approximately 11,200 million m³ per year.



WITHDRAWALS THAT DO NOT EXCEED RESOURCES  

The water cycle makes this natural resource a 

renewable resource, but it is not unlimited. 

That is why withdrawals are a pressure on 

the available reserves. A balance must therefore 

be maintained between these withdrawals and 

groundwater replenishment, or maintaining sufficient 

surface water flows. In Wallonia, water resources are 

not at risk from a quantitative perspective. However, 

seasonal droughts in recent years are the subject of 

particular concern and management measures. 

No water stress

Wallonia essentially covers its water needs by wit-

hdrawing water from its watercourses and groundwater. 

Between 2014 and 2018, withdrawals totalled nearly 

1,800 million m³ per year1. On average, 1,409 million 

m³ (79% of total withdrawals) were taken from surface 

water each year, mainly used for cooling thermal power 

plants (nuclear power plants, natural gas power plants, 

etc.) and mostly returned to watercourses after use. 

Groundwater withdrawals amounted to 374 million m³ 

per year (21% of total withdrawals), mainly for the pro-

duction and distribution of drinking water

Some indicators show that withdrawals do not exceed 

the available resources:

•  Wallonia's water exploitation index (WEI+), which

measures the level of water scarcity by comparing

the amount of surface and groundwater used by

all sectors with the available renewable freshwater

resources, has remained relatively constant at around 

5% over the period 2000 - 2018, a value below the

water stress threshold set at European level at 20%;

•  between 2000 and 2018, groundwater withdrawals

averaged 22 % of the volumes that were renewed

annually by rainfall replenishment.

In addition, surface and groundwater withdrawals are 

declining: they fell by 48 % between 2000 and 2018. 

This decrease is mainly due to a reduction in the 

amount of surface water used by thermal power plants 

and industries for cooling (-55%), which is mainly due to 

the lower production of power plants, the operation of 

closed circuits and the closure of businesses (steelma-

king, metallurgy).

According to the latest simulations carried out to take 

into account the impact of climate change on groundwa-

ter2, annually renewable resources should remain more 

or less equivalent to current resources by 2031 - 2050 

compared to the period 2000 - 2019, as drought epi-

sodes are expected to increase in number and intensity, 

as well as high intensity rainfall episodes. Nevertheless, 

this aspect must be qualified in view of the water needs 

that are likely to increase (drinking water supply, irriga-

tion water needs, etc.).

1 This figure does not take into account rainwater, which is mainly used by industries and households.
2 EPICgrid model, based on the latest available climate change scenarios
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Seasonal droughts, however, produce 
effects

In recent years (2017, 2018, 2019, 2020), precipitation 

deficits have led to periods of drought, with observable 

consequences on water resources: 

•  In surface waters, a temporary decrease in the flow

of certain watercourses was observed, low or very

low levels compared to measurements taken over

the past 45 years (e.g. on the Meuse at Chooz and

Amay, as well as on two major tributaries, the Ourthe

and the Semois), as well as a decrease in the levels

of certain dams (in particular the Gileppe dam);

•  In groundwater, a drop in the level of the water tables 

was observed, which was particularly accentuated in

certain water bodies that are more directly sensitive

to variations in rainfall, such as the limestone of the

southern edge of the Meuse;

•  some municipalities have experienced shortages 

of water for distribution due to economic factors 

(removal of low-capacity catchments, leaks in the 

distribution network, ageing pipes, etc.) or structural 

factors (lower capacity of small producers or muni-

cipalities that are self-sufficient in water production 

and distribution, compared with the Walloon water 

company, for example).

Under the most pessimistic climate scenario, the trend 

indicates significantly wetter winters before the end 

of the century compared to the current climate. The 

trend is uncertain for summers, with some projections 

showing drier summers and others showing wetter 

summers(a). Observations on the regional scale (water-

course flows, groundwater levels) and on the local scale 

(occasional shortages) reinforce the importance of the 

sound management of water resources as drought epi-

sodes could multiply or intensify.
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WATER USES: THIRSTY POWER PLANTS  

Surface and groundwater withdrawals are 

essential to the activities of a wide range of 

actors. The largest consumer is the energy 

sector for the cooling of thermal power plants, 

followed by the drinking water production sector 

and the industrial sector.

Water withdrawals for cooling thermal power plants 

average 1,193 million m³ per year (67 % of total wit-

hdrawals) (2014 - 2018). These volumes of water are 

taken from surface waters. They constitute 85 % of 

surface water withdrawals and are mostly returned to 

the watercourses after use. The volumes decreased by 

50 % between 2000 and 2018, mainly due to a fall in 

the production of thermal power plants, in particular 

the Tihange nuclear power plant. This trend is expec-

ted to continue with the planned closure of nuclear 

reactors.

Water withdrawals for public distribution average 390 

million m³ per year (22 % of total withdrawals) (2014 

- 2018), of which 76% is withdrawn from groundwater

and 24% from surface water. The more significant use

of groundwater is due to the lower costs of potabili-

sation, as this water naturally benefits from filtration

and purification by the soil and subsoil. Withdrawals

for domestic and non-domestic water production

remained relatively stable over the period 2000 - 2018

(2.4 % fall). It should be noted that a large part of the

water produced in Wallonia (146 million m³ per year

on average, or 38%) is exported to the Flemish and

Brussels regions.

Distribution water consumption for domestic use 

(households and certain professional activities such 

as shops, HORECA, etc.) is relatively low compared to 

neighbouring countries and amounted to 65 m³ per 

water meter in 2019. According to a study conducted 

in Flanders(b), the most important items are personal 

hygiene (shower, bath, sink: 37 % of consumption), toi-

lets (17 %) and laundry (washing machine, hand washing: 

14 %), followed by food and beverages (11 %), dishes 

(dishwasher, hand dishwashing: 8 %) as well as other uses 

(cleaning, watering plants, garden, swimming pools, 

etc.: 13 %). Domestic distribution water consumption per 

meter fell by 16% between 2004 and 2019. Public infor-

mation, awareness of water saving and the widespread 

uptake of more water efficient appliances (washing 

machines, energy saving showers, dual flush toilets, etc.) 

are probably the main reasons for this fall. However, ove-

rall water consumption in the sector has not fallen much 

due to the increase in the number of households. 

The third largest destination of withdrawals, industries 

(mining and manufacturing, excluding thermal power 

plants) use an average of 185 million m³ per year (10 % of 

total withdrawals) (2014 - 2018), of which 67 % comes from 

surface water and is used for cooling but also for other 

uses (cleaning, processes), while 33 % is from groundwater. 

Withdrawals for industries fell by 73 % between 2000 and 

2018 in particular thanks to investments (closed-circuiting 

of cooling water, improvement of production processes, 

etc.) and following the closure of companies. 

It should be noted that water withdrawals for agricul-

ture represent 0.1 % of total withdrawals (2014 - 2018 

average). This share is likely to be underestimated due 

to the lack of data for withdrawals by farmers from 

watercourses or undeclared wells.
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PRESSURES IMPACT WATER QUALITY AND THE STATE 
OF AQUATIC ECOSYSTEMS   

While the withdrawals mentioned above 

put pressure on the resources from a 

quantitative perspective, other factors are 

likely to add pressure from a qualitative perspective, 

i.e. to alter the quality of surface and groundwater, as

well as the state of aquatic ecosystems as habitats for

fauna and flora.

For many decades, even centuries, watercourses have 

been modified (rivers have been straightened, dug up 

or filled up, widened, banks have been concreted, dams 

have been built, flows have been regulated, etc.) and 

disconnected from their floodplains to allow navigation, 

protect against floods, develop agriculture, industrial 

activities and urbanisation or to generate energy. This 

deterioration of the morphology and hydrology of 

waterways, or hydromorphology, has significant reper-

cussions on the functioning of aquatic environments: 

it hinders river dynamics, creates discontinuities and 

alters the diversity and quality of ecological habitats. 

We refer to hydromorphological pressures.

Water pollution by nutrients (nitrogen and phosphorus, 

in various forms), chemical substances (metallic trace 

elements, polycyclic aromatic hydrocarbons (PAHs), 

mineral oils, pesticides, biocides, etc.), organic matter 

(domestic and agricultural waste, wastewater from 

abattoirs, dairies, paper mills, etc.) is another type 

of pressure, which impacts the quality of surface and 

groundwater. It is linked to the activities of the agricultu-

ral, industrial and tertiary sectors as well as households. 

Pollutant discharges can be point source, i.e. from a 

locatable source, as is the case for discharges from col-

lective wastewater treatment plants or certain industrial 

discharges for example. They can be diffuse when they 

come from non-locatable sources, whereby the indivi-

dual contribution may be small, but it adds up over a 

given territory, as is the case for nitrogen, phosphorus 

and pesticides from agricultural activities or for deposi-

tion of air pollutants (e.g. PAHs). In fact, any substance 

deposited or added to soils is likely to end up in sur-

face water (by erosion or run-off) or groundwater (by 

seepage), unless it is temporarily immobilised (e.g., 

attached to particles of soil which do not erode easily), 

or degraded before reaching a water body. Water 

pollution impacts aquatic organisms and ecosystems 

(surface water) and requires appropriate management 

to avoid impacting human health (e.g., surface and 

groundwater treatment, monitoring of bathing water 

quality). Nutrient pollution is responsible in particu-

lar for the phenomenon of eutrophication of surface 

waters, characterised by a proliferation of algae and a 

depletion of oxygen in the water due to strong micro-

bial activity, disturbing the balance and even resulting 

in the death of aquatic organisms (fish, invertebrates, 

etc.). 

Finally, surface waters can be contaminated with faecal 

micro-organisms, particularly when livestock have 

access to or are near a watercourse, or after heavy rains 

that bring contaminated water to streams through run-

off. This factor plays a major role in the degradation of 

bathing water quality.

To a lesser extent and locally, cooling water discharges 

from thermal power plants or other facilities (e.g., data 

centres) cause increases in water temperature that can 

be detrimental to certain species. Beyond the thermal 

effects, the discharged cooling water can be polluted 

by chemicals (additives, biocides, corrosion inhibitors, 

cleaning products, etc.).
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CLIMATE CHANGE IS LIKELY TO EXACERBATE THE IMPACTS  

Climate change forecasts indicate a likely 

increase in the number and intensity of 

droughts and heavy rainfall events (extreme 

precipitation). The IPCC 6th Assessment Report 

predicts an intensification of the changes in the 

hydrological cycle (e.g. interannual variability or 

severity of extreme events such as droughts or 

floods). 

In addition to the quantitative consequences of 

resource availability mentioned above, drought epi-

sodes have an impact on water quality. The seasonal 

decrease in river flows means that pollutants are not 

diluted as much, causing a degradation of the chemical 

quality of the water and facilitating eutrophication. The 

lack of oxygen typical of eutrophication is reinforced 

by a lower oxygenation of the water in the event of 

drought due to lower flows (less mixing of the water) 

and in case of high heat (lower solubility of oxygen). For 

groundwater, seasonal droughts are likely to increase 

nitrate concentrations in seepage water from agricultu-

ral soils due to reduced nitrogen consumption by plants 

(reduced biomass production). This risks increasing the 

concentration of nitrate in the water table, especially in 

areas with field crops. 

In surface waters, the effects of drought events on water 

quality can affect the survival of fish and other aqua-

tic organisms. Moreover, the temporary drop in water 

levels can lead to a modification of the aquatic vege-

tation, and therefore of the ecological habitats, make 

certain obstacles impassable, eliminate connections 

between different parts of the watercourse or res-

trict access to adjacent environments (blind channels, 

wetlands, etc.). This increased fragmentation of water-

courses may prevent the mobility of species such as fish 

or amphibians, especially to their spawning grounds.

As regards rainfall events, according to the IPCC, 

extreme precipitation events have increased in Western 

Europe since the 1950s. This trend is expected to conti-

nue in the future, with an increase in the risk of both 

pluvial (flooding by run-off) and fluvial (flooding by 

waterways overflowing) flooding. Heavy rainfall events 

can have serious human (floods in July 2021) and envi-

ronmental consequences. The impacts are essentially 

due to (i) violent currents that can cause the loss of 

animal and plant species, the dispersion of invasive 

species and different kinds of waste on the water-

course, (ii) acute erosion phenomena (mudflows, bank 

collapses, etc.) leading to massive input of suspended 

matter in the water and the destruction of habitats for 

aquatic fauna and flora (covering by sediment deposits) 

and (iii) pollution phenomena by any undesirable subs-

tance met by the water during flooding of residential, 

agricultural or industrial areas (e.g. hydrocarbons from 

vehicle fuel tanks or cisterns). In addition to their impact 

on the environment, these pollution phenomena can 

reach the catchments intended for the production of 

drinking water, with the temporary closure of the latter 

as the consequence. 
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A EUROPEAN FRAMEWORK FOR ASSESSING AND IMPROVING 
WATER STATUS   

Since 2000, the Water Framework Directive 

(WFD) has laid down a framework for the 

assessment, management, protection and 

improvement of water quality in the European Union. 

It requires Member States to develop River Basin 

Management Plans (RBMP/PGDH)3 and programs of 

measures to improve water quality. Wallonia has 4 

river basin districts in its territory that go beyond 

regional boundaries: the Meuse (covering 73% of 

Wallonia), Scheldt (22 %), Rhine (4.5 %) and Seine 

(0.5 %) districts. The management unit used at the 

river basin district level is the water body (surface 

water or groundwater). In application of the WFD, 

the water bodies were required to reach good status 

by the end of 2015 with a possible postponement of 

the deadline to 2021 or 2027.

Escaut

Meuse

Rhin
Seine

Limite des districts hydrographiques

Limite des sous-bassins hydrographiques
© SPW Environnement - DEMNA

0 2010 km

N

Hydrographic districts in Wallonia

Assessment of the status of surface water 
bodies  

Wallonia has 352 surface water bodies (SWBs) spread 

over the 4 river basin districts. Of these, 75 % are clas-

sified as natural, 20 % are considered highly modified 

as a result of physical alterations due to human activi-

ties and 5 % are artificial water bodies (canals and their 

diversion bays).  

In application of the WFD, the status of SWB is assessed 

on the basis of their ecological and chemical status. The 

ecological status is an indication of the health of aqua-

tic ecosystems and is assessed using biological quality 

elements (microalgae, plants, insects, worms, molluscs, 

fish, etc.), physico-chemical quality elements (oxygen, 

temperature, pH, phosphorus matter, nitrogen matter, 

organic matter, specific pollutants, etc.) and hydromor-

phological quality elements (flow rates, bed and bank 

structure, presence of obstacles, etc.). The chemical 

status is determined with regard to compliance with 

environmental quality standards relating to the pre-

sence of polluting substances (45 priority substances 

or groups of chemicals) which present a significant risk 

for the aquatic environment (metallic trace elements, 

PAHs, pesticides, biocides, flame retardants, etc.).

Evaluation of
biological quality elements

Evaluation of
physico-chemical quality elements

Evaluation of
hydromorphological 
quality elements

Measurement of the concentration 

of polluting substances

+

+

Good ecological 
status

Good chemical 
status

SURFACE WATER

+

Assessment of the status of surface water bodies 

(according to EauFrance)

More than 380 monitoring sites are evenly spread 

throughout Wallonia, 54 of which are subject to regular 

water sampling and analysis (13 times a year) to monitor 

the quality of water and aquatic ecosystems.

3 The RBMPs in force in Wallonia cover the period 2016 - 2021. New RBMPs covering the period 2022 - 2027 are being drawn up.
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Assessment of the status of groundwater 
bodies 

Wallonia has 34 groundwater bodies (GWB) distributed 

over the Scheldt, Meuse and Rhine river basin districts.  

In application of the WFD, the status of GWB is 

assessed on the basis of their quantitative and chemical 

status. The quantitative status is assessed on the basis 

of groundwater levels and flows at the outlets (springs), 

but also by comparing the volumes of groundwater 

withdrawn with the annually renewable resource. The 

chemical status is evaluated by taking into account the 

quality standards relative to 42 polluting substances 

(nitrate, pesticides, metallic trace elements, etc.).

Evaluation based 
on groundwater level

Measurement 
of the concentration 
of  polluting substances

Good quantitative 
status

Good chemical 
status

GROUNDWATER

+

Assessment of the status of groundwater bodies 

(according to EauFrance)

The monitoring network of groundwater bodies com-

prises 550 monitoring sites spread throughout Wallonia: 

175 for quantitative status and 397 for chemical status, 

some of which are mixed control sites. For the quanti-

tative status, the measurements are carried out every 

hour and consolidated in daily values for most of the 

sites. For the chemical status, the measurements are 

carried out every 3 years. Moreover, measurements are 

carried out every year on sites where a risk has been 

identified (more than 280 sites).

STATUS OF SURFACE WATER BODIES  

The status of surface water bodies is slowly 

improving, as 44 % of SWBs were in good or 

very good ecological status in 2018 compared 

to 41% in 2013 and 36 % in 2008. The 2021 goal of 

the RBMPs 2016 - 2021 of 58 % of SWB in good or 

very good ecological status is not yet met. 

STATUS OF SURFACE
WATER BODIES (SWB) (2018)  

Objective
2021

352 SWB

44 % in good or very good ecological status 
0 % in good chemical status (including ubiquitous PBTs) 
68 % in good chemical status (excluding ubiquitous PBTs) 

58 % in good ecological status

For the parameters considered in the ecological status, 

the percentage of SWB in good or very good status 

was: 

•  49 % from the perspective of biological quality ele-

ments. All the parameters of fauna and flora are

impacted. The causes are mainly the inputs of

nitrogenous fertilizers and pesticides, wastewater

discharges, channelling and fragmentation of water-

courses (presence of obstacles) and the presence of

invasive alien species;

•  57 % from the perspective of physico-chemical qua-

lity elements. The parameters that show the poor

status of the water are mainly nitrogen and phospho-

rus in their different forms, COD (chemical oxygen

demand) and BOD5 (biochemical oxygen demand

over 5 days), these two parameters reflecting the

content of oxidizable or biodegradable matter, as

well as pesticides (especially herbicides and insec-

ticides). The main causes are wastewater discharges

and agricultural activities;

•  55 % from the perspective of hydromorphological

quality elements. The natural, heavily modified or

artificial nature of the water bodies plays an impor-

tant role here, since 71 % of the natural water bodies

are in good or very good condition, compared with
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0 % of the heavily modified or artificial water 

bodies (mainly the Scheldt-Lys, Dendre, Haine, 

Sambre and downstream Meuse sub-basins).

As regards chemical status, a small number of persistent, 

bioaccumulative and toxic substances, described as 

ubiquitous (found everywhere in the environment) 

such as mercury, PBDEs (flame retardants) and PAHs, 

were responsible for 100 % of the SWB not achieving 

good status (2018). These substances mask a better 

chemical status for the other substances. If persistent, 

bioaccumulative and toxic substances were not taken 

into account, 68 % of the SWB would achieve good 

status, with the majority of the impacting parameters 

being pesticides (herbicides and insecticides) and trace 

metals (nickel and cadmium), as well as pollutants of 

industrial or domestic origin. For the ecological status 

as well as for the chemical status of the SWB, the pro-

blems are mainly located in the Scheldt river basin 

and in some sub-basins of the Meuse (Sambre, Meuse 

upstream, Meuse downstream and Vesdre) where the 

anthropogenic pressures are stronger. The factors that 

explain the poor condition of SWBs are mainly related 

to domestic and service activities (insufficient waste 

water treatment), agricultural activities (nitrate, pesti-

cides) and industrial activities.

It should be noted that the improvement of all the 

parameters of the ecological status and chemical status 

of surface water bodies should also make it possible 

to improve the conservation status of the habitats and 

species linked to them, one of the objectives of the 

"Habitats" Directive. 
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STATUS OF GROUNDWATER BODIES 

Of the 34 GWBs in Wallonia, 97% (33/34) were 

in good quantitative status in 2019. Only the 

'calcaires du Tournaisis' water body was in 

poor condition due to an increase in withdrawals both 

in Belgium (Wallonia and Flanders) and in France, 

exacerbated by the droughts of recent years. This factor 

explains why the 2021 objective of 100% of GWB in good 

quantitative status was not achieved in 2019, whereas it 

was previously achieved.

STATUS OF GROUNDWATER 
BODIES (GWB) (2019)  

34 GWB

100 % in good quantitative status
67 %  in good chemical status 

Objective
2021

97 % in good quantitative status
59 % in good chemical status 

As regards chemical status, nearly 59 % (20/34) of GWB 

achieved good status in 2019. The objective for 2021 was 

67 % of GWB in good chemical status. The downgraded 

GWBs are all located in the north of Wallonia. They were 

downgraded due to excessively high concentrations of 

nitrate and/or pesticides of agricultural origin (mainly 

herbicides and their degradation products) for 12 GWB 

(35 %), and of macropollutants (ammonium and/or phos-

phorus) of industrial, historical and collective origin 

(households and services related to the population at 

large) for 2 GWB (6 %). Agriculture is therefore the main 

source of pressure on groundwater in Wallonia, although 

other pressures should not be overlooked. Furthermore, 

the results of the analyses show a deterioration trend 

in chemical status (long-term, significant and lasting 

increase in the concentration of pollutants) for 4 GWB 

already classified as poor status and for 3 GWB classified 

as good status. Apart from these few water bodies, the 

chemical status of GWB changed little between 2008 and 

2019, even if a stabilisation or even a decrease in nitrate 

levels was observed in several GWB. Due to the often 

long transfer times of substances between the soil and 

the aquifer (months to years) and the depth of the aqui-

fers, the effectiveness and beneficial effects of measures 

taken to preserve groundwater quality are generally not 

observed until many years after they are implemented.
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MEASURES TO IMPROVE THE STATUS OF WATER BODIES   

The RBMPs drawn up pursuant to the WFD are 

accompanied by a programme of measures 

comprising the actions that the sectors of 

activity must undertake in order to achieve the 

good status of the water bodies. These measures 

are based on various themes, some of which, 

more related to the pressures mentioned above, 

are addressed here: wastewater treatment (urban 

and industrial), control of diffuse pollution from 

agriculture, improvement of the hydromorphology 

of watercourses and management of seasonal 

droughts and high intensity rainfall events. 

Waste water treatment

The reduction of nutrient and organic matter concen-

trations in surface waters requires, among other things, 

treating urban wastewater, as imposed by European 

legislation. In Wallonia, there are collective sanitation 

zones (87 % of the population in 2019), which involve the 

collection of wastewater from households and other sec-

tors of activity via a sewerage network and the treatment 

of this water in public treatment plants, and autonomous 

sanitation zones, which are sparsely populated (13 % 

of the population), and which involve the installation 

of individual treatment systems (SEI). In fact, the was-

tewater of 85 % of the population located in collective 

sanitation zones is collected and treated in the 454 col-

lective treatment plants built to date (of which 168 were 

built between 2000 and 2019). All major conurbations 

have wastewater treatment plants. Smaller conurbations 

still need to have them built. In autonomous sanitation 

zones, the actual level of SEI facilities is difficult to assess. 

Indeed, while 19 % of the population located in an auto-

nomous sanitation zone had a declared SEI, 81 % either 

did not have one or did not declare it. Measures are put 

in place in autonomous sanitation zones for better moni-

toring of the equipment and its operation. 

These facilities do not remove all the pollutant load from 

the wastewater. The reduction in pollution when the 

water leaves the collective treatment plant is 79 to 97 % 

depending on the pollutants. In addition, the absence, 

in certain places, of sewers, collectors, collective treat-

ment plants or individual treatment systems, or the fact 

that they do not function well, lead to discharges into the 

receiving environment, either directly into watercourses, 

or indirectly by infiltration into the soil. In 2015, 38 % of 

SWBs were impacted by a lack of collective sanitation 

facilities and 9 % by a lack of autonomous treatment faci-

lities. Continuing the efforts in the area of sanitation is 

therefore necessary.

As regards industrial wastewater, a maximum of 30 % 

of the discharged water reaches the sewerage system 

and are treated by the treatment plants. The rest of 

the industrial wastewater is discharged into the natu-

ral environment. In effect, if the environmental permit 

authorises it, the company can discharge its wastewater 

into surface waters (rivers, canals, etc.), as long as the 

discharge standards are respected. This may require 

an investment in a wastewater treatment plant on the 

company's site. 

Fight against diffuse pollution of 
agricultural origin 

Various tools, incorporated in the 2016 - 2021 RBMPs, 

are in place to tackle diffuse pollution of agricultural 

origin, for example: 

• the Sustainable Management Programme for

Nitrogen in Agriculture (PGDA), which aims to reduce

nitrate pollution of groundwater and surface water

through various measures (respect for a balanced

organic nitrogen balance at the farm level, setting

of periods and conditions for spreading nitrogen

fertilizers, implementation of intermediate nitrate

trap crops, control of leachable nitrogen in vulnerable 

areas, adapted storage of livestock effluents, etc.);

• the Walloon Pesticide Reduction Programme

(PWRP), which, for the agricultural component,

includes planting permanent vegetation along a

width of 6 meters along surface waters and

distributing notices to farmers on the advisability of

carrying out phytosanitary treatment or not;

• prevention and surveillance zones around water

catchments, within which a series of (potentially)

polluting activities are prohibited, limited or regu-
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lated (e.g. oil tanks);

•  Catchment contracts and groundwater contracts,

partnerships bringing together various stakeholders

(public water management company, water intake

holders, Public Service of Wallonia (SPW), actors

on the ground, farmers) that define and implement

actions to preserve or improve the water quality of

catchments (catchment contracts) or water bodies

(groundwater contracts) sensitive to pesticides and/

or nitrates.

Measures to control erosion, which contributes to 

diffuse surface water pollution, are also included in 

various plans (RBMP, Flood Risk Management Plans) 

and legislation (cross-compliance of European agri-

cultural aid under the Common Agricultural Policy, 

Walloon Agriculture Code), although most of these are 

non-binding.

Despite the actions in progress to reduce diffuse pol-

lution from agricultural sources, the measures are not 

sufficient to confront the significant pressures and thus 

achieve good ecological status. Additional efforts are 

needed.
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Improvement of the hydromorphology of 
watercourses  

Hydromorphological restoration work is being carried 

out on a number of water bodies designated as priori-

ties. These works are intended, for example, to restore 

continuity between the watercourse and the riparian 

habitats, to create spawning grounds for fish, to recon-

nect hydrological extends (blind channels, etc.), to allow 

redirecting of the watercourse or to restore wetlands. 

These elements are very important for the biodiversity 

and ecological quality of the watercourses and help to 

some extent to reduce the risk of flooding. 

It is also a question of eliminating the barriers to the free 

movement of fish (dams, weirs, etc.). At the end of 2020, 

around 4,800 barriers had been inventoried on Walloon 

rivers, including nearly 2,700 major or important impas-

sable barriers. Between 2016 and 2020, 45 such barriers 

were removed (barrier removal) or constructed (e.g., 

construction of fish ladders to facilitate migration).

Management of seasonal droughts and 
heavy rainfall events

In order to manage seasonal droughts, the public 

authorities have adopted various measures, including 

setting up a "drought" unit, managed by the Walloon 

Regional Crisis Centre, and developing the Integral 

Drought Strategy. This is based essentially on: 

•  the Drought Mechanism for Wallonia (DSW), focused 

on resource protection and environmental and rural

resilience. The DSW includes measures to promote

stormwater infiltration to increase groundwater

replenishment;

•  the Regional Water Resources Scheme (SRRE),

designed to provide a structural solution to

local water supply problems. The latter consists

essentially of connecting major water production

facilities in order to bring water to where it is

needed in the event of drought. The SRRE aims to

take better account of the effects of climate change,

which could have an impact on the availability of the

resource, but also on the demands that are likely to

increase, particularly for the agricultural sector.

To manage heavy rainfall events, the public authorities 

have adopted, in application of the "Floods" direc-

tive, the Flood Risk Management Plans (FRMP/PGRI). 

They include prevention measures (e.g. information on 

the risks or adaptation of buildings), protection (e.g. 

infrastructure works or conservation of natural flood 

expansion areas), preparedness (e.g. warning systems, 

emergency plans, etc.), repair and post-crisis analy-

sis at regional, sub-regional or local level. Among all 

these measures, the majority concern protection works. 

Although measures to reduce flood risk mitigate the 

environmental consequences of flooding, none of the 

measures of the FRMP directly address the prevention, 

management or repair of environmental damage. It 

should be noted that some management actions aimed 

at the natural environment (e.g., development or resto-

ration of wetlands that can serve as buffers) may also 

have positive consequences for the maintenance of 

more diverse ecosystems.
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MULTIPLE CHALLENGES FOR THE FUTURE  

The current status of water bodies in Wallonia 

indicates that efforts need to be continued 

and strengthened in a number of areas, only 

some of which could be addressed here. There are 

many challenges in order to reach the WFD objective of 

good status of water bodies by 2027. In general, these 

relate to a good quantitative management of the 

resource taking into account the recurrent risk of seasonal 

drought, achieving better performance in the sanitation 

of wastewater discharges, tackling all forms of diffuse 

pollution, and improving the condi-tions which allow the 

good functioning of aquatic ecosystems. The program 

of measures planned in the 2022 - 2027 RBMPs aims to 

address these mul-tiple issues.

It is essential to continue the fight against diffuse pol-

lution of agricultural origin, for example by ensuring 

that nitrogen inputs are limited to what is strictly neces-

sary, by more strictly controlling the application of the 

Sustainable Management Programme for Nitrogen 

in Agriculture, or by further developing buffer strips 

(grassed headlands, plots and managed strips). A tran-

sition to less intensive modes of production, which 

consume less inputs (fertilizers, pesticides, etc.) and 

protect the soil more against erosion, is essential. 

Strengthened measures will also have to integrate 

the objectives of the Farm to Fork Strategy and the 

European Union Biodiversity Strategy for 2030, deve-

loped in the framework of the European Green Deal. 

These include, by 2030, reducing the use and risks of 

chemical pesticides and the use of the most dangerous 

pesticides by 50 %, reducing the use of fertilizers by at 

least 20 %, and encouraging the development of orga-

nic farming in the European Union to increase its share 

to 25 % of the UAA. As regards diffuse pollution ori-

ginating from polluted and potentially polluted sites, 

particularly historical ones, efforts to identify and clean 

up these sites must be continued.

It is also important to continue tackling point source 

pollution, in particular pollution linked to industrial 

discharges and insufficient wastewater treatment. As 

regards pollution from industrial sources, it is neces-

sary to improve the legislative arsenal, for example by 

strengthening discharge standards. Wastewater treat-

ment is also one of the major issues in improving water 

quality in watercourses. Improving sanitation involves 

controlling the effective connection to the sewers and 

continued investments in collective and autonomous 

wastewater treatment (in particular for the maintenance 

of the existing infrastructures, the replacement of old 

treatment plants, the improvement of wastewater treat-

ment and the study of emerging substances). 

The challenges for the future sometimes pave the way 

for permanent projects. This is the case for the fight 

against chemical pollution since only a limited number 

of substances are currently taken into account to assess 

the status of water bodies. It will be necessary to take 

into account emerging pollutants, not yet included in 

the water monitoring programs required by European 

legislation but likely to be regulated in the future on 

account of their persistence or their undesirable effects 

on the environment or human health. These effects 

sometimes occur at very low doses, as in the case of 

endocrine disruptors. Watch lists have been set up 

or are being prepared and include the substances 

concerned: medicines (antibiotics, antidepressants, 

hormones, etc.), pesticides, perfluorinated compounds, 

microplastics, etc.

Finally, climate change, through its impact on the hydro-

logical cycle, is likely to affect precipitation patterns, 

river flows and groundwater replenishment. Adaptation 

to extreme events (seasonal droughts, high intensity 

rainfall) is a major challenge in particular. To prevent the 

risk of flooding, it will be necessary, in addition to terri-

torial development measures, to slow down the water 

flow, for example by capturing surface run-off as far 

upstream as possible from the catchment areas (flood 

expansion basins, retention basins, etc.) and to direct 

the flows. Restoring floodplains and wetlands should 

also provide benefits to both humans and aquatic eco-

systems. 
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The Walloon Recovery Plan includes various measures 

to prevent flooding and the risk of water shortages, such 

as the re-directing of watercourses and the creation of 

temporary immersion zones, renovating and improving 

storm water basins in the road network, creating water 

storage and irrigation structures through land develop-

ment or reusing water.
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Soils form the top layer of the earth's crust. Developed over thousands of years by the 

slow action of climatic and biological factors on geological materials, they constitute 

a non-renewable resource on the human time scale. Although essential to the 

proper functioning of ecosystems (water cycle, biogeochemical cycles of elements, 

climate regulation, etc.) and to all human activities (agriculture, physical support for 

all infrastructure, etc.), the role of soil often remains unknown. By exerting various 

pressures on soils, many human activities have reduced and continue to reduce their 

availability and capacity to perform their functions. Various degradation processes 

are at work. These can be extremely rapid compared to the time it takes for soils 

to form or regenerate. The implementation of policies for soil protection, repairing 

damage and preventing degradation is therefore essential.
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Soil sealing
Nearly 122,000 ha ha sealed (2007)

Impacts: biologically inert soils, 
loss of any function other than that 

of physical support

Erosion
Unsustainable erosion on 59 % of the area under crops 
(240,000 ha) (2010 - 2019)
Impacts: loss of soil, loss of fertility, crop damage, 
mudslides, flooding, alteration of waterways

Acidification
75 % of forest soils too acidic (pH water < 4.5)

 (1994 - 2012)
Impacts: nutritional imbalances, release 

of toxic elements for plants, poor tree health

Compaction
Variable impact depending on agricultural 

and forestry machinery and local conditions
Impacts: impediment to infiltration and rooting, 

erosion, flooding, pollution of waterways

Loss of biodiversity
Urban and agricultural soils more a�ected; 

no monitoring at present
Impacts: on the mineralisation 

of organic matter, nutrient cycling, 
species regulation, genetic 
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variable according to the substances 
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90 % of the area under crops 
(375,000 ha) (2015 - 2019)
Impacts : on fertility, biodiversity, 
soil structure, water reserves, carbon stock, 
filtration/purification capacity

H+

Mn2+
Al3+

AN ASSET 
UNDER

 VARIOUS 
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Local pollution
Nearly 40,000 ha a�ected, 
remediated or to be managed (2021)
Impacts: risks to health, groundwater, ecosystems; 
hinders local economic development

• Control of soil consumption, including continuing
the management of polluted soils

• Increasing organic matter levels in agricultural soils

• Tackling di�use pollution
• Outcome of the "EU Soil Strategy for 2030"

CHALLENGES TO OVERCOME



COMPLEX AND DIVERSIFIED FORMATIONS 

Soils are a mixture of mineral constituents 

(clay, silt, sand) and organic matter (micro-or-

ganisms, living or dead plants and animals, 

their dejecta and decomposition products, humus), 

assembled in aggregates of between a few micro-

meters and a few centimetres, between which fine or 

large pores allow the circulation of gas and water. The 

soils therefore have a porous structure, the aspect 

and characteristics of which vary according to the 

form and arrangement of the aggregates. Moreover, 

soils are not uniform throughout their depth. They 

have successive layers called horizons, the result of the 

processes that allowed their for-mation from the 

bedrock (geological substratum). Older, thicker soils 

have more horizons than younger soils. 

This porous structure allows the coexistence of a wide 

range of living organisms of various sizes, and makes 

soils unique reservoirs of microbial, animal and plant 

biodiversity. For soil microflora (bacteria, archaea, fungi 

and algae), there are around 1 billion individual life 

forms per gram of soil, and their biomass is around 3 t 

per ha in temperate environments. For the soil fauna 

(protozoa, nematodes, mites, springtails, insect larvae, 

myriapods, woodlice, earthworms, etc.), there are 

around 260 million individual life forms on and under 1 

m2 of soil and their biomass is around 1.5 t per ha(a). The soil constituents, their proportions and the struc-

tures they form (aggregates, horizons) vary according to 

the original geological material, the topography, the cli-

mate, the biological activity and the age of the soil. They 

characterise the type of soil and its properties, which 

among other things determine their agronomic and 

forestry capacities, with direct consequences for land 

use and the shaping of landscapes. Moreover, the given 

soil use (grazing, cultivation, sealing, etc.) modifies these 

properties in turn.  

The soils are therefore extremely varied as a result. This is 

evidenced by the more than 6,000 soil units that make up 

the legend of the Digital Soil Map of Wallonia (CNSW), 

which classifies soils on the basis of their texture (relative 

proportion of clay, silt, and sand), their natural drainage, 

the presence of a particular type of horizon, and the nature 

and importance of the stony load. 
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For a more summarised overview, the Map of the 

main soil types in Wallonia, derived from the CNSW, is 

presented below. This map divides the soil into 17 cate-

gories, based on texture, natural drainage and stony 

load. In highly simplified terms, the following can be 

distinguished in Wallonia: (i) in the north and south-west 

of the Sambre-et-Meuse corridor (zone 1 on the map), 

fertile loamy and sandy-loam soils, mainly used for field 

crops; (ii) in the north-east (zone 2), loamy, sometimes 

clayey soils, mainly used for pasture; (iii) in the Condroz 

and in the Fagne-Famenne-Calestienne region (zone 

3), loamy-stony soils, which are generally acid, thick 

to superficial, used for crops, pastures or afforesta-

tion depending on their size, texture, drainage and 

topography; (iv) in the Ardenne (zone 4), acidic, rela-

tively poor loamy to loamy-stony soils (shale, phyllites, 

sandstone), mainly used for pasture and afforestation; 

(v) on the Haute-Fagnes plateau (zone 5), peaty soils;

(vi) in Belgian Lorraine (zone 6), various soils, including

clayey and loamy-sandy soils, of varying capacity.
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Main soil types in Wallonia
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PROVIDING ESSENTIAL ECOSYSTEM SERVICES 

Although it can be criticised for its 

anthropocentrism, one way to account for the 

essential and multifunctional role that soils play 

is to list the ecosystem services that they provide, i.e. 

the benefits that humans derive from them. According 

to the categories considered by the Millennium 

Ecosystem Assessment, these services are essentially:

•  supporting services (necessary for all the other

services): soil formation, nutrient cycling, primary

production (all biomass produced by ecosystems),

habitat and biodiversity, physical support for

infrastructure;

•  provisioning services: production of food and textile 

fibres, energy carriers (biomass), materials (wood, 

peat, etc.), genetic resources (animal and plant bree-

ding, biotechnologies), pharmaceutical resources, 

ornamental resources, fresh water;

•  regulating services: climate regulation (through land 

use, carbon storage), regulation of the water cycle 

(run-off, infiltration, storage, evapotranspiration), 

regulation of water quality (filtration, purification), 

regulation of certain pollutants (biodegradation), 

regulation of diseases and pathogens (of plants,

animals, humans);

•  cultural services: cultural heritage (landscapes, conser-

vation of archaeological remains), funeral rites, etc. 

A service generally involves multiple soil functions and 

processes (physical, chemical or biological), which may 

contribute to multiple services. For example, the plant 

production service involves plant anchoring and water 

and nutrient provisioning functions, which involves pro-

cesses that slowly release nutrients from soil minerals 

and makes them available to plants.
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Soil sealing
Nearly 122, 000 ha ha sealed (2007)

Impacts: biologically inert soils, 
loss of any function other than that 

of physical support

Di�use pollution
Low but extensive pollution, 
variable according to the substances
Impacts: enrichment of soils 
with undesirable substances

Erosion
Unsustainable erosion on 59 % of the area under crops
(240, 000 ha) (2010 - 2019)
Impacts: loss of soil, loss of fertility, crop damage, 
mudslides, flooding, alteration of waterways

Acidification
75 % of forest soils too acidic (pH water < 4.5)

 (1994 - 2012)
Impacts: nutritional imbalances, release 

of toxic elements for plants, poor tree health

Nearly 40, 000 ha a�ected, 
remediated or to be managed (2021)
Impacts: risks to health, groundwater, ecosystems; 
hinders local economic development

Compaction
Variable impact depending on agricultural 

and forestry machinery and local conditions
Impacts: impediment to infiltration and rooting, 

erosion, flooding, pollution of waterways

Loss of biodiversity
Urban and agricultural soils more a�ected; 

no monitoring at present
Impacts: on the mineralisation 

of organic matter, nutrient cycling, 
species regulation, genetic 

and pharmaceutical resources, etc.

Lack of organic matter
90 % of the area under crops 
(375, 000 ha) (2015 - 2019)
Impacts : on fertility, biodiversity, 
soil structure, water reserves, carbon stock, 
filtration/purification capacity

H+

Mn2+
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AN ASSET 
UNDER

 VARIOUS 
PRESSURES

Local pollution

• Control of soil consumption, including continuing 
  the management of polluted soils
• Increasing organic matter levels in agricultural soils

• Tackling di�use pollution
• Outcome of the "EU Soil Strategy for 2030" 

CHALLENGES TO OVERCOME
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AN ASSET UNDER VARIOUS PRESSURES 

Around the world, soils are threatened by various 

human activities that reduce their availability and 

their capacity to ensure their long-term functions. 

In Wallonia, the main risks are related to soil sealing, local 

and diffuse pollution, the decrease in organic matter 

content of agricultural soils, erosion by rainwater, the 

compaction of agricultural and forest soils, the acidifi-

cation of forest soils and the loss of biodiversity in soils. 

These threats, which involve complex and often interre-

lated phenomena, differ in particular in the surface areas 

concerned and in the fact that they are reversible to 

varying degrees. For example, low organic matter levels 

affect nearly 375,000 ha of cultivated soils (2015 - 2019 

data) but the problem is reversible, while sealing, which 

affects nearly 122,000 ha (2007 data), is almost irrever-

sible. In the case of biodiversity loss, the areas affected 

are impossible to estimate at the current time. It is there-

fore not obvious how to prioritise these threats in terms of 

their level of impact. 

Impermeable soils that lose most of their 
functions

Soil sealing (roads, driveways, pavements, car parks, 

buildings, etc.) is a worrying problem, because of its irre-

versible nature over several generations, and because of 

the loss of functions resulting from it. Sealing prevents 

the infiltration of stormwater, which (i) increases the risk 

of flooding by reducing the water storage capacity of 

soils and increasing the speed of water transfer to water-

courses, and (ii) reduces the infiltration that allows the 

winter replenishment of groundwater bodies, which is 

particularly necessary in a context of climate change, 

leading to an increased frequency of seasonal droughts 

Sealing also puts an end to the biological functioning of 

soils, whether it is the microflora and fauna of the soil, 

the flora, or the species that depend on soils at one or 

other stage of their biological cycle. It also puts an end 

to other soil functions: carbon storage, element cycles, 

etc. It also increases the fragmentation of the territory 

due to the presence of ecological barriers. Finally, it is 

conducive to the formation of heat islands in cities. 

According to the latest available data(b), which are rela-

tively uncertain, the rate of soil sealing in Wallonia was 

7.2 % in 2007, i.e. a sealed surface area of almost 122,000 

ha. However, this level varied significantly between the 

Walloon municipalities (from 3.7 % to 26.4 %). A project 

to map the sealed surfaces in Wallonia using space and 

airborne technologies is under development. It should 

be completed by 2025.  

Limiting soil sealing means limiting artificialisation1, 

which affected between 11% and 16% of Walloon terri-

tory in 2020. Where limiting soil sealing is not possible, 

already artificialised soils should be remobilised as a 

matter of priority, rather than new land. The European 

"no net land take" objective aims to stop any net 

increase in artificialised land by 2050. By adopting the 

Regional Development Plan (SDT) in 2019, the date of 

entry into force of which still has to be decided, the 

Government undertook to achieve this objective by 

planning to reduce the consumption of non-artificialised 

land to 6 km2 per year by 2030 and moving towards 0 

km2 per year by 2050. Over the period 2015 - 2020, this 

consumption was 11 km2/year.

1Artificialisation is the removal of land from its natural, forest or agricultural state, whether or not it is subsequently built upon or paved. 
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Nearly 40,000 ha potentially affected by 
local pollution 

Local soil pollution, the sources of which are identifiable 

and locatable, is another cause of soil degradation in 

Wallonia as elsewhere in Europe. In most cases, soil 

pollution is a legacy of past practices that did not ade-

quately address environmental issues. Today, measures 

are in place to avoid any new pollution, in particular in 

the context of environmental permits and the decree on 

soil management and remediation, known as the "Soil" 

decree.

The issues of local soil pollution must be considered at 

several levels:

•  risks to human health (via various exposure routes:

ingestion of soil particles, ingestion of food produced

on contaminated soil, ingestion of water passing

through pipes buried in polluted areas, inhalation of

volatile pollutants present in the soil or water, contact

with pollutants present in the soil or water via the skin,

etc.);

• risks to groundwater (migration of pollutants);

•  risks to ecosystems (toxicity for living organisms at all

levels of the food chain);

•  the slowing down of local economic redevelopment

(lack of attraction for investors, freezing of land for

economic purposes, etc.).

Management of this pollution is governed by the "Soil" 

decree, which applies the "polluter pays" principle. There 

are significant liabilities in Wallonia on account of its rich 

industrial past. According to the Soil Condition Database 

(BDES), there needs to be a specific focus on 39,500 cadas-

tral parcels, covering an area of nearly 40,000 ha (2.3 % 

of the territory, 15 % of the artificialised area) that have 

already been, or still need to be, subject to soil manage-

ment procedures (data as of 31/03/2021). These may be 

industrial wastelands, former fuel stations, former dumps, 

sites whose past or current activities are likely to pollute 

the soil or groundwater. Once remediated, i.e. made 

compatible with a certain land use (different standards 

depending on whether this is residential, recreational, 

industrial, etc.), these parcels are still the subject of atten-

tion because of possible changes in soil quality standards 

or in anticipation of possible work involving a redesign of 

the land or changes in use that would call their status into 

question. 

Diffuse pollution phenomena that are 
difficult to control

Soils are also subject to diffuse pollution phenomena, 

the sources of which are generally not attributable to 

one responsible emitter. This pollution, usually low-level 

but on a large scale, can be the result of:

•  sedimentable dust deposition in the vicinity of emit-

ting installations (steelmaking, cement works, lime

kilns, quarries, metallurgy, metal processing, che-

mistry, incinerators, etc.), which are monitored by the

Scientific Institute of Public Service (ISSeP) and the

Walloon Air and Climate Agency (AwAC). This depo-

sition has been decreasing overall since the 2000s

thanks to the reduction or cessation of certain activi-

ties and the application of new operating conditions

(environmental permits), the development of new

technologies (more efficient filters, new industrial

processes, replacement of certain compounds, etc.).

However, the deposition of trace metals is observed

locally at high levels in some years. However, it is

difficult to distinguish between this deposition and

the trace metals historically present in the soil and

which form a background concentration;
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•  deposition of air pollutants after travelling long

distances (100 km or more). Among the relevant pol-

lutants, we can highlight in particular sulphur and

nitrogen pollutants, which are an important cause of

ecosystem degradation by acidification and eutrophi-

cation (excess of nutrients), which lead in particular to

nutritional imbalances in plants. In 2015, the situation

was only problematic for nitrogen, for which the criti-

cal load2 from the perspective of eutrophication was

exceeded for 6 % of forest areas (35,000 ha) and 95 %

of the areas of other semi-natural vegetation ecosys-

tems (moors, marshes, peat bogs, etc.) (11,000 ha),

environments that are relatively rare in Wallonia;

•  pollution due to agricultural activities (input of pes-

ticides, fertilizers, livestock effluents, sludge from

collective treatment plants, etc.), which can lead to

the enrichment of soils with undesirable elements

(e.g., cadmium in the case of phosphate fertilizers)

and the presence in the environment of substances

that can disturb terrestrial and aquatic fauna and flora

(e.g., pesticides or antibiotic residues), well beyond

the areas treated;

•  pollution due to the uncontrolled recovery of certain

waste on or in the ground during large-scale or

generalised backfilling activities (excavated earth,

sediments, dredging sludge, etc.).

Tackling diffuse pollution phenomena requires control-

ling and reducing atmospheric pollutant emissions, 

appropriate regulatory monitoring of materials that can 

be used on the land, reducing the quantities of inputs 

used in agriculture associated with an improvement in 

their quality, and methods of use that minimise losses 

through volatilisation, run-off to surface water and 

migration to groundwater. While certain policies targe-

ting air (e.g., the Air Climate Energy Plan 2016-2022) or 

water (e.g., the Sustainable management programme 

for nitrogen in agriculture, River Basin Management 

Plans) contribute to this, tackling diffuse pollution on and 

in soils is not subject to specific legislation, except for 

sewage treatment plant sludge, the use of which on or in 

soils has been regulated since 1995, and excavated soil, 

the management and traceability of which have been 

regulated since 2018. In other cases, diffuse pollution is 

addressed indirectly through legislation on environmen-

tal permits, waste management, soil management and 

remediation, and pesticides. 

Too little organic matter in most cultivated 
soils

The presence of sufficient quantities of organic 

matter (OM) in the soil is essential for fertility 

(nutrients), biodi-versity (habitats, energy source), soil 

structure (aeration, resistance to erosion, soil 

sealing3, soil compaction), water circulation 

(filtration, retention), carbon storage (combating 

emissions of greenhouse gases) and immo-bilisation/

degradation of certain pollutants (filter effect). OM 

levels, estimated by the carbon (C) content, follow an 

increasing gradient overall, from north-west to sou-th-

east Wallonia, reflecting geographical variations in 

terms of land occupation and use, soil type and climate: 

•  In the north-west and centre of Wallonia (Loamy

Region, Sandy-loamy Region and Condroz), there is

a higher proportion of soils under cultivation, with

lower OM contents due to insufficient OM supply to

offset losses by mineralisation, erosion of the super-

ficial soil layers or removal of soil with the harvested

crops;

•  In the south and east of Wallonia (Ardenne, Upper

Ardenne, Grassland Region), there is a higher pro-

portion of permanent grasslands and forests with

soils richer in OM. Under grassland, this is explained

by a denser rhizosphere4 than under crops, which is

favorable to OM production, and by the absence of

ploughing, which tends to accelerate losses through

mineralisation. Under forest, this is due to fresh OM

inputs each year through litter (especially leaf litter)

and its decomposition products. Furthermore, the

colder and wetter climate at higher altitude (Ardenne,

Upper Ardenne) slows down the biological activity of

soils, resulting in slower decomposition and minerali-

sation of the OM, which tends to accumulate.

Over the period 2015 - 2019, soils under crops (25 % of 

the Walloon territory) had an average carbon content of 13 

g C/kg and soils under permanent grassland (18 % of 

the Walloon territory) an average content of 37 g C/kg.

2 The maximum amount of atmospheric deposition of pollutants that an ecosystem can assimilate without long-term adverse effects. 
3 Degradation of the soil structure by the effect of raindrops, leading to the formation of a surface crust that prevents infiltration
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For forest soils (33 % of the Walloon territory), this 

content is generally higher than 40 g C/kg. Various criteria 

can be considered to establish a minimum OM content 

threshold for good soil functioning. One of these, critical 

to the risk of erosion, is the stability of the aggregates 

under the action of rainwater. Stable aggregates ensure 

that good soil porosity is maintained, which is necessary 

for water circulation, gas exchange and biological acti-

vity. According to this criterion, 90 % of the areas under 

cultivation in Wallonia (nearly 375,000 ha, i.e. about 22 % 

of the territory) have too low OM contents (< 20 g C/

kg) because they are likely to lead to a risk of instability 

of the aggregates. Under permanent grassland, the pro-

blem is marginal, affecting 1.4% of the area, or less than 

0.3 % of the territory. Forest soils are not affected.

The Public Service of Wallonia (SPW) Environment is 

currently considering ways to encourage agricultural 

practices that increase the OM content of soils under 

crops. These practices are known:

•  denser and more perennial vegetation cover of soils

(intermediate crops, temporary grasslands, agrofo-

restry5, restoration of permanent grasslands, etc.);

•  return to the soil of residues or co-products of crops

and OM inputs (livestock effluents, composts, diges-

tates, recoverable sludge from wastewater treatment

plants, etc.);

•  crop diversification, lengthening of rotations,

cultivation techniques that promote good soil

structure and low erosion (e.g. limited tillage).

These practices have the dual advantage of improving 

the physical, chemical and biological properties of the 

soil and increasing the storage of carbon in the soil, 

which is beneficial in tackling climate change. Part of 

these emissions could be absorbed thanks to the wides-

pread uptake of the agricultural practices mentioned 

above, known as "stocking". However, the currently 

available data(c), which needs to be updated, indicate a 

relatively low storage potential for Belgium (0.5 to 0.9% 

of the total 1990 greenhouse gas emissions, or 5 to 9% 

of the emissions from the agricultural sector). In addition 

to these practices, maintaining permanent forests and 

grasslands to conserve existing carbon stocks is essen-

tial.

Furthermore, more detailed monitoring of soil carbon 

dynamics through specific soil analyses would allow 

corrective measures to be applied at the first sign of 

inadequacy. Although their procedures are known, these 

analyses are not yet offered to farmers by provincial soil 

analysis laboratories. 

Erosion too high on 59% of soils under 
crops 

Soil erosion by rainwater and the run-off of the soil's 

constituents into watercourses are natural processes 

that are exacerbated by certain agricultural practices. 

There are various consequences: soil loss, lower fer-

tility, crop damage, risk of muddy flows and flooding, 

degradation of surface water quality, and accumulation 

of sediment in rivers, which impedes navigation, etc. 

4  All soil micro-regions in contact with the roots. The rhizospheric soil is particularly rich in organic compounds, which is conducive to strong microbial activity.
5A combination of trees and crops or animals on the same parcel
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•  maintaining a good soil structure that favours the

stability of aggregates and infiltration: sufficient

organic matter content, tillage that minimises the

risk of compaction, etc.;

•  soil protection by plant cover: sowing of cover

crops after the main harvest (currently mandatory

on soil with a gradient of more than 10 %), adapted

management of crop rotations, etc.;

•  management of water movements: (i) slowing down

run-off by putting barriers in place (grass strips

- mandatory in the case of root crops -, ditches,

embankments, hedges, etc.) and temporary storage

areas (ponds, wetlands, weirs, etc.), (ii) directing

flows (channels, etc.) towards watercourses, ponds

or collectors.
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The problem especially affects soils under crops, which 

are more sensitive to erosion than soils under permanent 

vegetation cover (forests, grasslands). The estimated 

soil losses exceed 5 t per (ha per year) on around 59 % 

of the land area under crops (nearly 240,000 ha), and 10 

t per (ha per year) on 23 % of it (nearly 92,000 ha) (2010 

- 2019). However, losses above 5 t per (ha per year) are

considered incompatible with maintaining all soil func-

tions in the long term. These losses are more significant

in the regions of field crop cultivation (Loamy Region,

Sandy-loamy Region and Condroz). This is due to (i) the

presence of root crops (potato, beet, corn) which do

not provide much cover in spring, a season when rain-

fall is generally more erosive, and (ii) the organic matter

content in agricultural soils is generally too low. Most

of the eroded soil is redeposited or retained by various

obstacles (valleys, vegetation, etc.) before reaching a

watercourse. Approximately 12 % of this eroded soil

reaches a watercourse, with negative consequences for

aquatic ecosystems: excess nutrients (nitrogen, phos-

phorus), inputs of suspended solids and pollutants,

increased quantities of sediments, etc. These estimates

do not include acute linear erosion phenomena (hol-

lowing out of gullies, etc.) or mass erosion (mudflows,

etc.), which cause the most visible damage, and whose

extent, frequency and location are not statistically

monitored.

Tackling erosion requires:

These measures are included in various plans (River 

Basin Management Plans, Flood Risk Management 

Plans) and legislation (cross-compliance of European 

agricultural aid under the Common Agricultural Policy, 

Walloon Agriculture Code) but are not yet sufficiently 

widespread, as most of them are non-binding. An 

expertise and advice unit on anti-erosion practices has 

also been set up in Wallonia (GISER unit).



Soils compacted by agricultural and forestry 
machinery

Compaction is a phenomenon whereby the soil struc-

ture is deteriorated by mechanical pressure, mainly due 

to the movements of heavy machinery. It occurs when 

the pressure exceeds a certain threshold beyond which 

the soil loses its elasticity and is unable to restore its 

initial porosity. This happens even more easily if the soil 

constituents are fine (clay, fine silt), if the soils are poorly 

structured, poor in OM and damp (between October 

and March in general). Compaction sensitivity classes 

in the deep horizons (40 cm) have been assigned to 

Walloon soils. Overall, the most sensitive areas are 

constituted by the loamy soils that do not contain many 

stones, in some parts of the Ardenne. 

Compaction can reduce agricultural yields, affect the 

vitality of forest stands and reduce the infiltration capa-

city of stormwater, resulting in increased risks of erosion, 

flooding and surface water pollution. Preventing it 

relies on good practices, which are not subject to spe-

cific legislation6:

•  technical adaptations to reduce the pressure on

the soil (reducing the pressure of tyres with remote

inflation, to facilitate the adjustment between soil

and road, wide tyres, caterpillar tracks, etc.);

•  optimising the organisation of work (taking into

account the water content of the soil in the planning,

limiting the loads and the number of vehicle

movements, organising the vehicle movements to

limit the compaction to determined strips of soil, 

logging paths in the forest, etc.); adapting ploughing 

methods;

• adapting ploughing methods;

•  controlling the physical state of the soil (sufficient 

OM content, possible drainage, use of cover crops, 

etc.).

Soils too acidic under many forests

Soil acidification affects forest soils in particular. It is a 

natural phenomenon that has been exacerbated by 

atmospheric deposition of acidifying substances (nitrogen 

and sulphur oxides) related to human activities. This depo-

sition was problematic until the 1990s ("acid rain") but is 

no longer a problem today, due to the sharp fall in emis-

sions of these substances at the European level. Forest 

soils, whose acidity has generally not been neutralied by 

fertilization (e.g., liming) unlike agricultural soils, still retain 

traces of this deposition.

The consequences of acidification, measured by the 

evolution of soil pH, are a loss of nutrients (calcium, 

magnesium, etc.), the dissolution of soil minerals and the 

release of aluminium and manganese, which are toxic for 

plants in certain soils under certain pH values. These phe-

nomena, natural but accelerated in the second half of the 

20th century, have largely contributed to the dieback of 

forests observed at our latitudes in industrialised coun-

tries during the 1980s and 1990s. Over the period 1994 

- 2012, 75 % of the soils under the forest were acidic, with

a pH water of less than 4.5, a hardship threshold for the

vast majority of species, and 10 % had a pH water of less

than 4.0, a threshold under which toxicity phenomena due

to aluminium or manganese can appear.

An exceptional, little-understood and 
threatened soil biodiversity

Various factors put pressure on soil biodiversity, which 

is understood as the diversity of genes, species living in 

soils and the communities they form. These factors are 

the following: intensive agriculture (high levels of inputs, 

monocultures or short rotations, low OM input, deep 

and systematic tillage, etc.), OM loss, erosion, compac-

tion, artificialisation, sealing, soil pollution, i.e. all the 

6Note, however, the prohibition of damage to the soil in state-owned forests.
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soil degradation phenomena already mentioned, which 

come on top of climate change and invasive species, 

including on the microbial scale. And yet biodiversity in 

soils, which far exceeds the biodiversity above the soil, 

particularly at the microbial level, plays a major role in 

various soil functions (mineralisation of OM and forma-

tion of stable OM, nutrient cycles, development of soil 

structure, regulation of species and populations, reser-

voir of genetic and pharmaceutical resources), which 

are themselves essential for the provision of various soil 

services. We now know that functional redundancy, i.e. 

the fact that several species would be in some way inter-

changeable because they are capable of performing 

the same function, is not as effective as once thought. 

Recent research indicates, for example, considerable 

specialisation among microbial decomposers.

Soil biodiversity and the complex interactions between 

soil organisms are still largely unknown and there 

is a lack of data in Wallonia to draw up an inventory. 

However, indicators of the biological quality of soils 

have been elaborated and proposed to agricultural soil 

analysis laboratories as a complement to conventional 

physico-chemical analyses. Although these laboratories 

have yet to implement these indicators, and despite the 

fact they remain rather overarching in their measure-

ment of the biological life of the soils, these analyses 

of biological quality could gradually supply databases 

and result in benchmarking systems being set up at the 

Walloon level. At the legislative level, soil biodiversity is 

not currently the subject of a specific focus.

VARIOUS CHALLENGES FOR THE FUTURE AND THE PROSPECT 
OF A EUROPEAN POLICY  

The risks of soil degradation and their impacts, 

illustrated in the previous paragraphs by 

several key data, indicate that various 

measures need to be strengthened or put in place for 

realistic soil protection. Among the many challenges 

for the future, we can highlight the following:

•  controlling soil consumption, including the manage-

ment of polluted soils, in a context of ever-increasing

demand; this point is crucial because of the non-re-

newable nature of soils and the irreversible

consequences of sealing;

•  increasing OM contents in agricultural soils, by

controlling the possible side effects of certain inputs

(greenhouse gas emissions, nitrate flows to water,

diffuse pollution of soils by spreading inappropriate

organic matter, etc.); this point is particularly important

owing to the crucial role of OM in soils;

•  tackling diffuse pollution phenomena which, in certain 

soils and for certain pollutants, can lead to long-term

accumulation phenomena, with irreversible losses of

quality (and therefore of suitability for certain uses);

this point deserves particular attention in the context

of developing the circular economy: using certain

materials on soils is of agronomic interest as long

as the quality of these materials and the capacity of 

the receiving soils are well verified, as is the case for 

sewage treatment plant sludge, for example.

In pursuing these objectives, a truly integrated soil pro-

tection policy would be necessary, in the same vein as 

air and water policies. At the European level, a new "EU 

Soil Strategy for 2030" was published by the European 

Commission at the end of 2021. An initial attempt, 

launched in 2006, had to be abandoned in 2014 for poli-

tical and legal reasons, as well as the difficulty of getting 

the importance of soils recognised in the same way as air 

or water. The new strategy establishes a framework with 

concrete measures for the protection, restoration and sus-

tainable use of soils. The strategy includes increasing the 

OM content of agricultural soils, restoring degraded land 

and soils, and ensuring that by 2050 all soil ecosystems 

have good status. New European legislation on soil health 

is expected to be proposed in 2023. This new initiative 

complements others, including the European Green Deal, 

the EU Biodiversity Strategy 2030 and the Farm to Fork 

Strategy. 
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Still at the European level, various other initiatives have 

taken soil into account more effectively. Among the most 

recent are the EU Soil Observatory, set up in 2020, and 

the drafting of a policy "Caring for soil is caring for life", a 

portfolio of actions within the "Horizon Europe" research 

and innovation framework programme for the period 

2021-2027. 

In Wallonia, efforts have been focused in recent years on 

developing the tools necessary to implement the "Soil" 

decree, which is essentially aimed at managing poten-

tially polluted soils. Additional funding (Marshall Plans) has 

also been allocated for the rehabilitation of brownfields. 

In other areas, various projects have made it possible to 

improve our understanding of soil conditions (biologi-

cal soil quality indicators, organic matter content map, 

background concentrations of trace metals, compaction 

sensitivity map, urban soil conditions, etc.) or develop new 

tools (risk management related to the use of vegetable 

gardens, selection of the best remediation techniques, 

etc.).

For the future, the Walloon Recovery Plan includes 12 mea-

sures specifically aimed at soil. In particular, the Walloon 

government plans to set up better monitoring of carbon 

stocks and the biological quality of soils, to strengthen 

the advisory network on soil quality (analysis laboratories, 

advisors, etc.), map soil sealing, test and evaluate the fea-

sibility of techniques for limiting sealing and accelerate 

the rehabilitation of the most problematic landfills.
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Biodiversity (fauna, flora, habitats and their interactions) is essential to the proper 

functioning of ecosystems and constitutes a natural and patrimonial wealth. 

In addition, it provides many services essential to human survival, such as food 

supply, pollination, climate regulation, control of soil erosion, pest and pathogen 

regulation, and cultural and recreational services that are essential for well-

being. However, biodiversity has been in an alarming state for many decades in 

Wallonia, as it has in many industrialised regions. Degraded natural environments, 

reduced habitats, threatened species or disrupted ecosystems: biodiversity suffers 

the consequences of multiple pressures resulting from human activities. Efforts 

are being made to improve the condition of wildlife, plants and habitats, some 

with success. But significant progress remains to be made to halt the decline of 

biodiversity in Wallonia.
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PRESSURES ON THE ENVIRONMENTS AND THEIR CONSEQUENCES

The Walloon environment in 10 infographics 
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identified in Wallonia
474 biotopes

SPECIES AND HABITATS OF EUROPEAN INTEREST

INDICATORS FOR A GLOBAL ASSESSMENT OF THE STATE OF BIODIVERSITY

ENDANGERED SPECIES

"BIRDS" 
Directive

"HABITATS" 
Directive

165 bird species
Populations trends (1978 - 2019) :

42 % growing
9 % stable
33 % decreasing
13 % appearance
2 % disappearance

75 species other than birds and 41 habitats types
Conservation status (2019) :

Atlantic region

71 %

of species

96 %

 of habitast types

Continental region 

72 %

of species

95 %

of habitats types

Vascular plants Ground beetles Day butterflies

Dragonflies Fish
Amphibians

Reptiles Birds Bats

(among the groups studied)

4
48 out of 1,322 (2005) 34 out of 85 (2008)

15

out of 58 (2020) 15

out of 36 (2005) 2 out of 12 (2021)

3 out of 7 (2021)

49 out of 151 (2
021) 8 out of 20 (2021)

109 out of 319 (2005)

Between 30 and 
35,000 species 
in Wallonia

Unfavourable status for: Unfavourable status for:

Protection and restoration of habitats 
and species 
Protected natural sites, Natura 2000, 
LIFE projects

Sustainable and multifunctional forest 
management - Revision of the Forestry 
Code 

Consideration for nature at the heart 
of human activity
Arrangements by various actors: hedges, 
trees, honey-producing zones, ponds, 
banks, roadsides, etc.

Control of invasive alien species
Control plans and management sitesConsideration for biodiversity in 

agricultural environments
Agri-environment climate measures 
(AECM), organic farming

Sectoral measures to benefit water
Remediation, reduction of discharges, 
removal of barriers to fish movement

Ecological network
Adoption of ecological links

CHALLENGES TO OVERCOME
• Create new protected areas
• Ensure coordinated management of protected areas
• Give legal value to the ecological network
• By 2025, improve the conservation status of habitats 

and species
• Integrate biodiversity into sectoral policies
• Resolve the problem of ungulate overpopulation 

and revise the Hunting Act of 1882
• Promote targeted AECM and encourage 

low intensity agriculture
• Stop artificialisation and green up cities
• Improve biodiversity monitoring programs 

and e�ectively control infringements

MAIN MEASURES PUT IN PLACE

Agricultural
environments

Aquatic
environments

Forest
environments

Open 
environments

Deposition 
of nitrogen-containing pollutants
Decline of plant species

Historical decline 
in surface areas

Conversion to crops, 
artificialisation or a�orestation

Fragmentation and artificialisation 
of watercourses

Disappearance 
of wetlands

Aquatic
environments

• Moderate to poor hydromorphological 
status for 40 % of water bodies (2018)

• Eutrophication at 39 % 
of monitoring sites (2018)

• Moderate to poor biological status 
for 50 % of water bodies (2018)

Invasive alien species
• Nearly 1,500 alien species

detected, 1/3 of which 
are established and potentially invasive

• Moderate to high threat for 45 % of habitats 
of European interest

Climate change

Light pollution

Artificialisation and 
fragmentation of the territory
• At least 11 % of the territory 

is artificialised
• + 44 % between 1985 and 2020
• Road network 4 times denser

than the European network

Artificialised 
environments

Forest 
environments

• on 21 % of stands
(2008 - 2015)
• on other species
• on grasslands and cropsLoss of old growth forests

56 % of hardwood forests cleared 
for agriculture or converted to 
softwood plantations since the 18th century

Ungulate damage

Simplification of environments (2018)
• 57 % of stands have only 1 or 2 

tree species
• Only 0,65 dead tree/ha
• Lack of tiered edge

Degradation of forest health (2020)
Abnormal defoliation for
• 25 % of hardwoods
• 60 % of softwoods

Intensification of forestry practices
(clear cutting, soil compaction, etc.)

Intensification of agricultural practices

Simplification of environments
• Disappearance of hedges, ponds, copses
• Disappearance of permanent grasslands:
- 22 % between 1980 and 2019

• 60 % of the species of messicole flowers 
 are threatened or extinct
• 30 % of wild bee species threatened

Agricultural
environments

Fertiliser Pesticides

Loss of common birds 
(1990 - 2020)

forest birds: - 22 % of the numbers
farmland birds - 60 % of the numbers

Water pollution
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A RICH BIODIVERSITY TO BE STUDIED FURTHER  

Wallonia is home to between 30,000 and 

35,000 species of micro-organisms, fungi, 

plants and animals, which represents 

55 to 65 % of the species recorded in Belgium. As 

regards the natural habitats in which these species 

evolve, they are divided into 474 different biotopes. 

To analyse the status of species and habitats and 

understand their evolution, inventory and/or 

monitoring programs have been put in place since 

the end of the 1980s. In practice, of all the 

species present in Wallonia, there is only accurate 

information for a limited number of groups: vascular 

plants, ants, ground beetles, ladybirds, butterflies, 

dragonflies, fish, amphibians, reptiles, birds and 

mammals. Among these groups, some, such as birds 

or butterflies, are very good indicators of the state 

of biodiversity on account of their sensitivity and 

their rapid response time to environmental changes. 

For this reason, they are systematically inventoried 

throughout Walloon territory.

INDICATORS FOR A GLOBAL ASSESSMENT OF THE STATE 
OF BIODIVERSITY  

Species and habitats of European interest 

Of all the Walloon species and habitats, a small 

number are recognised as being of European 

interest within the meaning of the "Birds" and 

"Habitats" directives, either because they are vulne-

rable or threatened with extinction, or because they are 

rare, endemic (their geographical distribution is limited 

to a particular territory) or emblematic. This therefore 

includes all 165 naturally occurring bird species in Wal-

lonia1, as well as 75 species of flora and fauna (other 

than birds)2 and 41 habitat types3. Pursuant to these 

directives, Wallonia is obliged to protect and conserve 

these species and habitats and to ensure that they are 

maintained or restored to a good conservation status. 

The conservation status and trends of these species 

and habitats are therefore monitored and are the sub-

ject of special focus. They are evaluated on the basis of 

their distribution areas and population dynamics.

Birds: a mixed assessment 

For the 165 native bird species in Wallonia, over a 

period of 40 years (1978 - 2019), the needle fluctuated 

between 70 species whose populations are increasing 

(42 % of species) and 55 species whose populations 

are decreasing (33 %). Only a minority of species (15 

species, or 9 %) have numbers that are considered 

stable. Of the remainder, 22 species (13 %) appeared 

and 3 species (2 %) disappeared during this period (the 

Crested lark, the Northern wheatear, and the Woodchat 

shrike). Among the species that have appeared in the 

last 40 years, several species associated with wetlands 

(e.g. the Great egret and the  EurasianSpoonbill) can 

be noted. Many waterbirds have indeed shown positive 

dynamics in Europe since the end of the 20th century as 

a result of the cessation of excessive hunting and poa-

ching and better protection of wetlands throughout the 

continent. In Wallonia, their establishment is however 

often fragile because these wetlands remain rare and 

small in size. As such, several species are confined to 

a single site (the Harchies marshes) and their popula-

tions therefore remain vulnerable. Diurnal raptors (e.g. 

Eurasian sparrowhawk or peregrine falcon), which were 

also endangered in the past, also show a positive trend. 

In addition to the fact they are no longer hunted, birds 

1At the European level, all the bird species living on the European territory are concerned (more than 500 species). 
2Out of a total of 1,389 species concerned at European level
3 Out of a total of 233 habitat types concerned at European level
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have clearly benefited from the banning of certain pes-

ticides, such as those of the organochlorine family (e.g. 

DDT). For nocturnal predators, the trend is more mixed, 

with the decline of the long-eared owl and the little 

owl, the return of the Eurasian eagle-owl and the recent 

appearance of the Eurasian pygmy owl(a).

165 bird species
Population trends (1978 - 2019) :

Birds : a mixed assessment

42 % increasing
9 % stable
33 % decreasing
13 % appearance
2 % disappearance

These encouraging results should not obscure the fact 

that in the space of 40 years, the total number of birds 

(absolute number of birds, all species) appears to have 

decreased by around 10 %. This decline is particularly 

noticeable for birds that were once very common, 

such as the Common starling or the Eurasian tree 

sparrow, vic-tims of the rarefaction of traditional high 

stem orchards, and for birds of agricultural 

environments such as the Eurasian skylark, as 

explained below.

Other species of European interest: 
conservation status of concern

Apart from birds, in 2019 the conservation status was 

found to be unfavourable for nearly ¾ of the species 

of European interest in each of the two biogeographic 

regions4  that cover Wallonia. In the Atlantic region 

(north of the Sambre-et-Meuse corridor), 71 % of spe-

cies were in unfavourable status; in the continental 

region (south of the Sambre-et-Meuse corridor), 72 % 

of species were in unfavourable status. Some species 

were in particularly alarming status. This is the case for 

insects such as the Marsh Fritillary, the Violet Copper 

and the stag beetle, fish such as the common barbel 

and the Atlantic salmon, molluscs such as the pearl 

mussel and the Unio crassus, amphibians such as the 

midwife toad, Natterjack toad and Northern crested 

newt, reptiles such as the European smooth snake and 

the Sand lizard, and mammals such as the European 

Otter. 

However, some species showed signs of improvement 

between 2007 and 2019, especially in the continental 

region where the trend was positive for nearly 30 % 

of species (16 % in the Atlantic region). This was the 

case for certain bat species such as Natterer's bat, for 

example, or for so-called thermophilic species that 

benefit from global warming, such as certain butter-

flies (e.g., Jersey Tiger or Large Copper) or certain 

dragonflies (e.g., Yellow-spotted whiteface). However, 

16% of the species in the Atlantic region and 24 % in 

the continental region (e.g., European smooth snake 

and Natterjack toad) show a deteriorating trend. For 

the rest, the trend is stable (18 % of species in the 

Atlantic region and 15 % in the continental region) or, 

for a significant proportion of species, undetermined 

due to a lack of information (50 % of species in the 

Atlantic region and 32 % in the continental region).

4 A biogeographic region refers to a climatically and ecologically relatively homogeneous geographical area.
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Habitats of European interest: mostly 
unfavourable conservation status

Covering an area equivalent to around 12 % of Wallonia, 

the vast majority of habitats of European interest were in 

unfavourable status in 2019. This same applied to both the 

Atlantic and Continental regions, with 96 % and 95 % of 

the habitat types in unfavourable status, respectively (i.e., 

27 out of 28 habitat types in the Atlantic region and 39 out 

of 41 habitat types in the Continental region). Caves and 

underground cavities were the only exceptions. Among 

the habitat types that are particularly threatened, some 

are highly specific and concern very small areas that are 

disconnected from each other to varying degrees. This 

is the case for calcareous grasslands (covering 5.1 km², 

or 0.03 % of Wallonia) or nardus grasslands (6.2 km², or 

0.04 %), and wetlands such as alkaline fens (0.3 km², or 

0.002 %), wooded fens (9.0 km², or 0.05 %) or wet heaths 

(30.1 km², or 0.18%). Besides being isolated, these habi-

tats are disadvantaged by the disappearance of typical 

species following the clearing or the reforestation in 

the grassy formations, or the extension of the purple 

moorgrass on the wet heaths and the peat bogs. Other 

threatened habitat types are more widely distributed. 

This is the case for the different types of beech forests 

for example (1,068 km², or 6.32 %) which suffer from a low 

diversity of species or too much soil compaction.

Some habitats in unfavourable status, however, showed 

an improving trend over the period 2007 - 2019. This 

was the case for peaty habitats, grasslands or calcareous 

grasslands which benefited from restoration work in the 

context of LIFE projects (projects co-financed by the 

EU), and for alluvial forests which benefit from measures 

regulating coniferous plantations along waterways. But 

overall, these habitats are still disadvantaged by the 

fact that they are too small and not well connected to 

each other.

Bio-geographical regions in Wallonia
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Red lists of species: an international 
indicator relevant for Wallonia

Developed by the International Union for Conservation 

of Nature (IUCN), the Red List concept is a system for 

classifying species according to their risk of extinction. 

This risk depends on various criteria: the size of the 

populations, the degree of isolation of these popula-

tions, the surface taken up... At the level of Wallonia, 

red lists were drawn up from 2005 to 2021 for 9 groups 

of species. The species considered threatened are 

all species judged to be vulnerable, endangered or 

critically endangered. Of the total of 1,322 species of 

vascular plants in Wallonia, 448 are considered endan-

gered (34 %). For ground beetles, this includes 109 

species out of 319 (34 %); for butterflies, 34 out of 85 

(40 %); for dragonflies, 15 out of 58 (26 %); for fish, 15 

out of 36 (42 %); for amphibians, 2 out of 12 (17 %); 

for reptiles, 3 out of 7 (43 %); for birds, 49 out of 151 

(32 %); for bats, 8 out of 20 (40 %). Vascular plants, 

ground beetles, and birds show the highest propor-

tions of species considered endangered and critically 

endangered. These red lists also list extinct species 

(the reference period being variable depending on 

the species group). The most affected groups are vas-

cular plants (115 species extinct at the regional level 

since 1995), ground beetles (46 species extinct since 

1995), butterflies (18 species extinct since 1998) and 

birds (12 species extinct since 1990).

These groups for which red lists have been established 

are groups that benefit from methodical monitoring, for 

example because they are made up of a relatively small 

number of species (which facilitates the sampling work), 

or because they are of interest to naturalists (which 

ensures the collection of a lot of data), or because they 

are good indicators of environmental changes. Red lists 

ought to be developed for other species groups.

Endangered species
(among the groups studied)

Vascular plants Ground beetles Day butterflies

Dragonflies Fish
Amphibians

Reptiles Birds Bats

4
48 out of 1,322 (2005) 34 out of 85 (2008)

15

out of 58 (2020) 15

out of 36 (2005) 2 out of 12 (2021)

3 out of 7 (2021)

49 out of 151 (2
021) 8 out of 20 (2021)

109 out of 319 (2005

Additional indicators for a more 
comprehensive overview

The indicators discussed in the previous paragraphs 

have the advantage of being internationally reco-

gnised and easily comparable across countries, but 

they have limitations. For example, composite indi-

cators such as red lists do not always allow for an 

understanding of the phenomena at work. Indicators 

based on species and habitats of European interest 

refer to only part of the biodiversity. Indeed, they are 

mostly related to what is called extraordinary biodi-

versity: rare, emblematic, endangered or protected 

species and habitats. And yet most biodiversity is 

made up of more common species and habitats: this is 

the so-called ordinary biodiversity, i.e. the biodiversity 

of our daily environment. Although more abundant 

and widespread, these common species and familiar 

habitats (e.g., hedgehogs and ponds) also show signs 

of degradation. In order to have a comprehensive 

overview of the pressures exerted on the environment 

and the state of biodiversity, it is therefore essential to 

analyse other types of indicators, such as those listed 

in the following paragraphs.
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PRESSURES ON THE ENVIRONMENTS 
AND THEIR CONSEQUENCES  

Forest environments: between human 
intervention and their natural state

Covering nearly 1/3 of the territory, forest envi-

ronments constitute major ecosystems in 

Wallonia. These environments, extremely 

important for biodiversity, have undergone pro-

found transformations in recent centuries, to varying 

degrees. Originally, the Walloon forest was made 

up of hardwood stands, regeneration areas (young 

stands) and open areas (clearings, etc.). The evolu-

tion of society's needs, practices and forestry choices 

has, over time, transformed forest environments, 

both in terms of their composition and their struc-

ture. Softwood species (fast-growing and allowing 

the valorisation of poor land) have gradually taken 

over and currently make up 42 % of Wallonia's pro-

ductive forest. The composition of forest stands has 

been greatly simplified as a result: in 2018, 57 % of 

these were composed of only one or two different 

species. Stands with an irregular structure, or mul-

ti-level structure, have lost ground, being gradually 

converted into regular, mostly coniferous, stands5, as 

such formations make it possible to maximise pro-

duction and facilitate harvesting. The most common 

method of harvesting is clear-cutting, which allows 

for easier extraction and a high yield, but which has 

a drastic impact on the environment: sudden modi-

fication of the ecosystem, disturbance of the flora 

and fauna, compaction and degradation of the soil, 

erosion, etc. In this context of simplification of the 

forest ecosystem, the quantity of large trees, dying 

trees and dead trees has decreased. These are never-

theless important for many forest species of fungi, 

insects, birds, bats and small mammals. In 2018, 

almost 78 % of the inventoried hardwood forests did 

not contain any live trees with a large diameter (e.g. 

more than 240 cm circumference for oak or more 

than 220 cm for beech), whereas it is recommended 

to have at least 1 tree every 2 ha; the volume of dead 

wood in the forest averaged 10 m³ per ha (30 m³ per 

ha would be the ideal minimum volume(b)) and there 

were 0.65 dead trees per ha in public forest (it is 

recommended to have 2 per ha).

5 Forests composed of large mature trees from seedlings of the same age
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While forests and adjacent areas were in the past rela-

tively interwoven within the rural landscape, forming 

continuous, tiered edges that protected stands from 

wind and disease and provided favourable habitats 

for many species, the intensification of forestry and 

agricultural practices, as well as the fragmentation of 

properties, have transformed a large part of the edges 

into more abrupt junctures that are clearly less sup-

portive from an ecological perspective.

The result of these various transformations of the 

forest environment is a reduction in the area of old 

growth forests. The continuation of a forest, even if 

it is exploited, allows the preservation of a rich biolo-

gical heritage: dormant seeds in the soil, long-lived 

species such as lichens or fungi, species with low dis-

persal capacity such as plants or certain insects, etc. 

Since the end of the 18th century, 30  % of Walloon 

hardwood forests have been cleared for agriculture 

and 26% have been transformed into softwood plan-

tations. Only 44% of the forests have been relatively 

untouched by human activity and have remained conti-

nuously forested, regardless of the type of forestry 

practised(c).

Forest environments are also under pressure from wild 

ungulates such as wild boar, deer and roe deer whose 

populations have grown significantly in recent decades. 

Although ungulates play a beneficial role for the forest 

(seed dispersal and creating small open areas), over-

population has serious repercussions on the forest 

ecosystem: impaired habitats, barriers to the natural 

regeneration of stands and direct damage to trees, 

or, just in the case of wild boars, predation on insects, 

amphibians, reptiles and birds, and competition for 

prey. Between 2008 and 2015, 21 % of forest stands suf-

fered damage caused by wild ungulates.

In the current context of climate change, Walloon 

forests also suffer from stress and decay phenomena 

that deteriorate its general health. In 2020, abnor-

mal defoliation, a loss of more than 40% of the tree's 

foliage, was observed in 25 % of hardwoods and 60 % 

of softwoods. There are various factors influencing 

the health status of forests: extreme climatic episodes 

(heat, drought or excess of water, wind), insect pests 

such as bark beetles and defoliating caterpillars or 

pathogenic organisms, the intensity of fruiting, atmos-

pheric pollution, natural poverty in nutrients of certain 

soils and inadequacy of the planted species in relation 

to the conditions of the forest area.

Following the evolution of forest habitats, many spe-

cies have declined significantly in recent decades. 

Depending on the group, it is estimated that between 

20 % and 75 % of forest species have experienced 

significant contraction of their distribution area over 

the past century(d). As regards birds, the numbers of 

common birds6 populations strictly associated with 

forest environments showed an overall fall of 22 % 

between 1990 and 2020.

Agricultural environments: intensification of 
practices and standardisation of landscapes

As a major component of the territory, agricultu-

ral environments cover almost half of Wallonia. For 

centuries, traditional subsistence farming practices 

(mowing, extensive grazing, polyculture combined 

with a predominantly ovine livestock, etc.) have gra-

dually shaped a mosaic of environments: dry or wet 

grasslands grazed or not, cultivated fields, hedgerows, 

orchards, etc. Small natural elements punctuated the 

landscape such as hedges, isolated trees, ponds, 

slopes and hollows. A wide range of plant and animal 

species adapted to these habitats. In the cultivated 

fields scattered with messicole plants (field poppies or 

corn cockles), the skylark, the corn bunting, the par-

tridge, the hare and the vole have thrived. In the dry 

or humid grasslands, the corncrake, whinchat, grea-

ter horseshoe bat and shrews have thrived around 

the numerous herbaceous species (knapweed, bis-

tort or orchids) attracting butterflies and dragonflies. 

Hedged farmland and orchards have welcomed the 

red-backed shrike, the barn owl, the adder and the 

stoat. Ponds, embankments and other elements have 

further favoured the presence of newts, salamanders 

and snakes.

6 Common birds species are the most common breeding bird species. These species are monitored annually.
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From the 1960s onwards, the drive for greater producti-

vity led to changes in farming practices and transformed 

the agricultural environment. The growing speciali-

sation by the switch from a system of polyculture to 

monocultures, as well as an intensification of mechani-

sation led to the simplification of environments, larger 

agricultural plots and the loss of structuring elements 

in the landscape such as hedges, ponds and copses. 

For example, in some regions of Hainaut or Walloon 

Brabant, which once had abundant ponds, more than 

80% of the ponds shown on IGN maps published in 

the 1980s have disappeared(e). Permanent grasslands7 

have also gradually lost ground. The area taken up by 

these declined by 22 % between 1980 and 2019. They 

also suffer from overgrazing when the pressure of gra-

zing and trampling by livestock is too great, which 

impairs the regeneration of the herbaceous cover and 

reduces plant diversity. The switch from extensive to 

more intensive agriculture led to the use of fertilizers 

and pesticides, with harmful effects on natural envi-

ronments and food chains. Mechanized tillage caused 

soil compaction, contributing to erosion.

These evolutions affected all the fauna and flora asso-

ciated with agricultural environments. While these 

were widespread and abundant species in the early 

20th century, 75 of the 119 known species of messicole 

flowers in Wallonia, i.e. around 60 % of them, are now 

endangered or have disappeared(f), which has reper-

cussions on wild bee populations, 30 % of which are 

considered endangered in Belgium(g). However, these 

flowers ensure the reproduction, by pollination, of 

around 75 % of the plant species in our regions, inclu-

ding crops(h). In another dramatic decline, populations 

of common birds strictly associated with agricultu-

ral environments lost more than half their numbers 

(-60 %) between 1990 and 2020. This decline concerns 

both field crop and grassland species. Of these agri-

cultural birds, the corn bunting, turtledove, and grey 

partridge have suffered the most alarming declines: 

their populations have decreased by 99 %, 95 %, and 

92 %, respectively, over these 30 years.

7 In contrast to temporary grassland, which is put into crop rotation and therefore generally established for less than five years, permanent grassland is an area that is
always left in grass and is characterised by the absence of any tillage. The abundance of plant species is more important here.
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Open environments: a rare and threatened 
natural heritage

Natural in origin and sometimes shaped by tradi-

tional agricultural practices, the semi-natural open 

environments remaining in Wallonia occupy limited 

areas. These environments, which are particularly rich 

in biodiversity, have seen their surface areas decrease 

sharply and are threatened by the fact they are iso-

lated. Shaped by traditional pastoral practices, the 

moors, thickets, limestone lawns and narda grass-

lands are environments rich in numerous plant species 

(helianthemums, orchids and gentians) and animals 

(butterflies such as the Marsh Fritillary and the brown 

argus). Since the end of the 18th century, the aban-

donment of pastoralism has led to the clearing and 

then spontaneous reforesting and drastic extinction of 

these environments (for some types, a loss of more 

than 99 % of the historically known surface(i)), causing 

the regression of typical species. Other types of open 

habitats of significant biological interest, the peaty 

environments of the Ardennes uplands are the result 

of a combination of specific ecological and climatic 

conditions (altitude, impermeability of the soil, low 

temperatures, abundant rainfall). They are home to 

emblematic species such as the critically endange-

red black grouse as well as a flora and fauna typical 

of these environments (sphagnum moss, heather and 

cottongrass, butterflies such as the cranberry fritillary 

and dragonflies such as the subarctic darner). The 

peaty environments have been exploited since the 

15th century: for peat extraction, drainage and, later, 

spruce plantations. There are currently 120 ha of intact 

raised bogs on the Hautes Fagnes and Tailles pla-

teaus, compared to 2,000 ha a thousand years ago.

In recent decades, artificialisation, transformation into 

intensively managed grasslands, afforestation and the 

spread of invasive exotic species are all pressures that 

have affected and are still affecting these open environ-

ments. Moreover, being naturally poor in mineral and 

nutritive elements, these environments remain highly 

sensitive to atmospheric deposition of nitrogenous 

pollutants, mainly from agricultural activity (volati-

lisation from livestock effluents). When they are in 

excess, these nitrogenous deposits cause imbalances 

in these environments that lead to the regression and 

disappearance of certain plant species. In 2015, 95 % 

of open environments were still impacted by excess 

nitrogen deposition.

Aquatic environments: water pollution 
and the degradation of watercourses and 
associated habitats

Aquatic environments such as wetlands, water bodies 

and rivers are essential environments for many orga-

nisms, both aquatic and terrestrial. Wetlands and water 

bodies have become scarce during the 20th century, 

as a result of their drying out, drainage, exploitation of 

valley bottoms, filling in or gradual invasion by vege-

tation. Besides their importance for biodiversity, these 

environments play a role in water purification and the 

functioning of hydrological regimes on a larger scale 

(regulation of water during heavy rainfall). Some of the 

Walloon watercourses have also been transformed to 

allow or facilitate certain uses such as navigation and 

flood management. Modifications such as channelling 

watercourses, diking banks, constructing dams, sim-

plifying water routes or draining adjacent floodplains 

have modified the morphology of watercourses and 

fragmented and artificialised them, with direct conse-

quences on the distribution of animal and plant 

communities. In 2018, 40 % of surface water bodies 

had average to poor quality morphology. As regards  

water quality, the Walloon watercourses are affected 

by various types of pollution: organic matter, excess 

nitrogen or phosphorus, micropollutants such as trace 

metals and pesticides. This pollution comes from agri-

culture, industry or households. For example, in 2018, 

39 % of the monitoring sites recorded eutrophication, 

i.e., excessive nutrient inputs (e.g., phosphates from

fertilizers) which leads to prolific plant growth resul-

ting in oxygen depletion in the water, which is harmful

to aquatic organisms. The status of the aquatic flora

and fauna (microalgae, aquatic plants, invertebrates,

fish), in other words the biological status of a water-

course is directly dependent on the water quality

and the morphology of the watercourse. In 2018, the

biological status was average to poor for 50 % of the

surface water bodies, meaning that the disturbances

in these water bodies prevent the aquatic environment
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from meeting the requirements of all the species that 

are supposed to naturally evolve in them. It should 

be noted that climate change, in particular drought 

events and heatwaves, is exacerbating the situation 

with respect to both habitat availability and water qua-

lity.

Artificialised environments: loss of habitats 
and ecological connections

Wallonia is a densely populated region. The demand 

for housing has been the main driver of the gradual 

artificialisation of the territory, and this has been 

mainly at the expense of agricultural land. In 2020, 

artificialised surfaces8  covered at least 11 % of the 

territory (maximum 16 %), or 44 % more than in 1985. 

This artificialisation brought about by the construction 

of housing, commercial buildings, industrial zones and 

transport networks has various consequences on bio-

diversity. Artificialisation causes the disappearance of 

environments which are conducive to fauna and flora, 

and also causes their fragmentation. By fracturing the 

ecological continuity, the fragmentation of natural 

environments isolates animal and plant populations, 

which leads to genetic impoverishment of popula-

tions and increases their likelihood of extinction. It 

should be stressed that in addition to fragmentation, 

transport networks have impacts in terms of direct 

mortality or light pollution. Indeed, street lighting 

at night causes various nuisances for many species 

of insects, amphibians and bats, such as orientation 

problems or disrupted biological rhythms by chan-

ging the periods of searching for food for example. 

With just over 4,800 km of roads and motorways per 

1,000 km², Wallonia has a road network density 4 times 

higher than the European network. Artificialised envi-

ronments (which include gardens, for example) are 

not, however, devoid of biodiversity: their potential for 

hosting biodiversity can be optimised by implemen-

ting certain favourable measures.

8Surfaces removed from their natural, forest or agricultural state, whether or not they are built upon and whether or not they are paved
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Invasive alien species: a growing pressure 
on all environments in Wallonia

Displaced from their natural distribution area, alien 

species have been and continue to be introduced into 

Wallonia, inadvertently or otherwise, through trade and 

international movements. Nearly 1,500 alien species are 

currently known in Wallonia, of which 1∕3 are conside-

red established, i.e. capable of maintaining sustainable 

populations. Some of these species have proved to be 

invasive, no longer being regulated by their natural pre-

dators or by the pathogens and parasites they face in 

their region of origin. They can cause socio-economic 

damage (e.g., damage to dykes by muskrat burrows), 

health damage (e.g., burns from Giant Hogweed sap), 

and most importantly, environmental damage, impac-

ting native species and the functioning of ecosystems. 

There are various examples: the suffocating of aquatic 

environments by floating pennywort or water primrose, 

the invasion of open environments by dense masses of 

Japanese knotweed, competition from North American 

crayfish with the native crayfish and the predation by 

raccoons on numerous protected species of aquatic 

molluscs, amphibians, reptiles and birds. In general, 

environments that have been disturbed, polluted or 

transformed by human activities are more likely to be 

colonised by invasive alien species. In Wallonia, the 

degree of invasion is in effect more significant overall 

in the north of the Sambre-et-Meuse corridor, which is 

more artificialised than the south. The main arteries of 

the transport networks (roads, railways, waterways) also 

serve as dispersion corridors. However, natural habitats 

are not spared and invasive alien species exert pressure 

on various semi-natural habitats, particularly aquatic 

and riparian environments. Invasive alien species have 

been identified as a moderate to high threat to 45% of 

habitats of European interest; the level of threat to spe-

cies of European interest has not yet been estimated.
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MEASURES PUT IN PLACE AND THE MAIN RESULTS 

From the protection and restoration of natural sites, 

to implementing more specific actions, various 

measures have been taken in Wallonia to halt the 

decline of biodiversity, an objective that has long been 

incorporated into various international commitments. 

The following is an overview of the key actions taken 

and some of the results observed.

Protection and restoration of habitats and 
species

Since the end of the 1960s, giving natural sites protec-

tion status has effectively granted them a high level 

of protection. These specific statuses (state-owned or 

approved nature reserve, forest reserve, wetland of bio-

logical interest, underground cavity of scientific interest 

and integral forest reserve) confer a strict protection 

regime on these sites where nature conservation is the 

main priority. Conservation management measures 

(e.g., extensive mowing or grazing in open areas) can 

be implemented for these protected natural sites, 

which covered 1.3 % of Wallonia at the end of 2020. It 

should be noted, however, that according to the objec-

tives of the European Union's Biodiversity Strategy for 

2030, 10 % of the territory should be under good pro-

tection status.

Another type of protection, the Natura 2000 network 

aims to ensure, in combination with human activities, the 

long-term survival of species and habitats of European 

interest under the "Birds" and "Habitats" directives. 

Natura 2000 status has been granted in Wallonia to 

240 sites, for an area equivalent to 13 % of the territory. 

These sites benefit from general protection measures 

(certain actions prohibited or subject to authorisation or 

notification). Management plans have also been adop-

ted for each of these sites. These management plans 

are non-binding and propose a range of actions to be 

carried out by the owner on a voluntary basis. Examples 

include digging ponds or cutting coniferous trees in 

areas such as peat bogs or moors. 

In order to envisage the restoration of species and 

habitats of European interest on a broader scale, some 

of these are also the subject of action plans that set 

out the measures to be taken outside the Natura 2000 

network.  

Finally, LIFE projects co-financed by the EU have been 

conducted since 1994, targeting in particular species 

and habitats of European interest such as the otter or 

the pearl mussel and the calcareous grasslands or peaty 

environments. With regard to the latter, 730 ha were 

restored between 2002 and 2020, and 1,080 ponds were 

dug.

MAIN MEASURES PUT IN PLACE
Protection and restoration of habitats 
and species
Protected natural sites, Natura 2000, LIFE 
projects

Sustainable and multifunctional forest 
management - Revision of the Forestry Code

Consideration for nature at the heart 
of human activity
Arrangements by various actors: hedges, 
trees, honey-producing zones, ponds, 
banks, roadsides, etc.

Control of invasive alien species
Control plans and management sitesConsideration for biodiversity 

in agricultural environments
Agri-environment climate measures 
(AECM), organic farming

Sectoral measures to benefit water
Water sanitation, reduction of discharges, 
removal of barriers to fish movement

Ecological network
Adoption of ecological links

Agricultural 
environments

Aquatic 
environments

Forest
environements
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Adoption of ecological links

Protecting and restoring islands of biodiversity is not 

enough. It is crucial to create and preserve natural 

connections between these protected areas, in order to 

ensure an ecological network in the territory and thus 

allow a genetic mixing of the populations to maintain 

them in good health. That is the idea of the ecological 

network, for which a theoretical mapping proposal, the 

main ecological structure, has existed for many years 

in Wallonia. The Walloon government has taken a first 

step in recognising such a network by adopting the 

"ecological links". These are potential dispersal routes 

for flora and fauna, defined in particular on the basis of 

the grid of hardwood forests or alluvial plains, with the 

aim of guaranteeing transitional spaces between their 

biotopes for animal and plant species. The Walloon 

government has undertaken to preserve these eco-

logical links and limit any further fragmentation or 

artificialisation of the territory.

Forest environments: towards a sustainable 
and multifunctional management

Originally focused on the economic aspect of forests, 

the Walloon Forestry Code was revised in 2008 to stren-

gthen the environmental function of the forest through 

the following objectives: tackling global warming, 

safeguarding biodiversity, combating fragmentation 

and diversifying forests. Since then, it has promoted 

forests with mixed species and multiple ages, and has 

set measures to promote biodiversity: choosing spe-

cies adapted to local conditions, limiting clear-cutting 

or drainage, banning the use of pesticides, and, for 

public forests, maintaining dead trees, exceptionally 

large trees or trees with cavities. Another advance 

from the revised Forestry Code relates to old-growth 

forests: in public forests, these must now be given prio-

rity for conservation in order to preserve characteristic, 

rare or sensitive facies. In addition, 27 % of Wallonia's 

forest areas are included in the Natura 2000 network 

(constituting 70 % of the network) and should therefore 

be subject to sustainable and multifunctional mana-

gement. The increase in bat populations observed in 

recent years could be related to these positive evolu-

tions, as many bat species are in effect linked to forest 

environments. These populations tripled between 1995 

and 2016. It should be noted, however, that the total 

numbers remain low and far removed from those obser-

ved in the 1950s. 

Agricultural environments: various supports 
for the inclusion of biodiversity

Promoting biodiversity in agricultural areas is essential, 

given the extent of these areas and the fact that they 

are typical habitats for many animal and plant species. 

Involving farmers makes it possible to manage the rich 

heritage of these environments. Support mechanisms 

for the development of biodiversity-friendly agricultural 

practices have been put in place in Wallonia. Farmers 

can benefit from financial aid for the voluntary imple-

mentation of agri-environmental and climatic methods 

(AECM) which are favourable to the conservation and 

improvement of the environment (planting of hedges, 

installation of flower strips, etc.). In 2020, the participa-

tion rate of producers in at least one AECM was 46%. 

These AECMs have led to local successes, such as a rise 

in the population of the whinchat following the applica-

tion of targeted methods. For agricultural land located 

within the Natura 2000 network, financial support and 

tax benefits are granted to farmers provided that mana-

gement measures favourable to the maintenance of 

targeted habitats and species are complied with. This 

concerned 5.5 % of the utilised agricultural area (UAA) 

in 2017. Finally, it should be noted that 15 % of Walloon 

farms converted to organic farming in 2020, representing 

12 % of the UAA, and were therefore obliged to comply 

with low-pressure production methods (e.g. no pesti-

cides).

The EU's Biodiversity Strategy 2030 stresses the urgency 

of ensuring that at least 10 % of the agricul-tural area 

consists of topographical features with high biological 

diversity: buffer strips, fallow land, hedges, non-

productive trees, ponds, etc. Member States must 

translate this 10 % target into ensuring connectivity 

between habitats. A recent study(j) based on reference 

literature for ecological contexts similar to Wallonia's, is in 

the same vein and stipulates that the area supporting 

biodiversity (to which a share of the areas under AECM 

and Natura 2000 contributes) should reach a minimum 
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of 10 % of the areas under crops and 15 % of the areas 

under permanent grassland to ensure the conservation 

of species and natural habitats and to provide support 

for the agro-ecological balances that favour agricultural 

production. In 2020, these minimum requirements were 

not met as the estimated area supporting biodiversity 

was 1.5-2 % of the area under crops and nearly 11 % of 

the area under permanent grassland. In addition to this 

quantitative criterion, there is a distribution criterion: it 

is essential that the components of the area supporting 

biodiversity form a network throughout the territory.

Aquatic environments: sectoral measures to 
benefit water

In order to improve the status of water bodies, the River 

Basin Management Plans (RBMPs) envisage a range of 

measures. These concern wastewater treatment, redu-

cing industrial discharges, reducing pressures linked to 

agriculture and improving the morphology of water-

courses. In agriculture, this may involve prohibiting 

the access of livestock to watercourses, implementing 

measures in the Walloon Pesticide Reduction Program 

(PWRP) or the Sustainable management programme 

for nitrogen in agriculture (PGDA), or controlling soil 

erosion and sediment input to watercourses. The mea-

sures to restore the morphology of watercourses, such 

as removing barriers to fish movement and rehabiliting 

river flows, have clearly played a significant role in the 

gradual success of the program to reintroduce Atlantic 

salmon in the Meuse basin. The first returns of adult 

salmon to spawning grounds were observed in 2002. It 

should be noted that beyond the removal of physical 

barriers, the return of migratory fish and, more gene-

rally, the state of aquatic fauna and flora, depend on 

water quality and the overall conservation status of 

aquatic habitats (rivers, associated wetlands and sta-

gnant water environments) for which progress still 

needs to be made.
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Consideration for nature at the heart of 
human activities

To support biodiversity outside protected areas and 

within areas with more ordinary nature, various pro-

grams are implemented with the financial support 

of the Public Service of Wallonia (SPW) by a range of 

actors (municipalities, businesses, schools, individuals, 

river contracts, etc.). Planting hedges or trees, installing 

honey-producing zones such as orchards or flowering 

meadows, developing ponds, the balanced manage-

ment of roadsides and restoring riverbanks are all efforts 

that promote the maintenance of a more ordinary but 

no less important biodiversity at the heart of human 

activities. For example, in 2019, 35 % of municipalities 

developed a Municipal nature development plan in 

consultation with local stakeholders, 90 % were partners 

in a river contract and 88 % had a program to delay 

the mowing of roadside verges. As regards businesses, 

sectoral charters have been signed between the Public 

Service of Wallonia and the federations of the industrial 

sectors concerned, with the aim of increasing the capa-

city of the relevant sites to host biodiversity. This is the 

case for the quarrying sector, for example.

Control of invasive alien species

Some invasive alien species are considered of concern 

by the European Union. For these species, Member 

States are required to put in place effective prevention 

and management measures. In Wallonia, 27 of the 66 

species in question are established, among which the 

most widespread and most damaging species at pre-

sent are the Tree of Heaven, the giant hogweed, the 

Asian hornet, the muskrat and the raccoon. Objectives 

for controlling these species have been laid down for 

each of them (eradication, containment, or mitigation), 

coordinated control plans have been established, and 

management sites have been set up for some of the 

species that can still be controlled. These sites have 

mainly targeted plant species such as the Himalayan 

balsam, giant hogweed, Italian arum or floating pen-

nywort, but also animal species such as the muskrat and 

Asian hornet. Encouraging results have been achieved 

when sufficient resources have been invested in control, 

as is the case with giant hogweed, floating pennywort 

and muskrat, for example. The mobilising additional 

resources is under discussion to curb the phenomenon 

and limit the impacts of these species on Walloon bio-

diversity.
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OBJECTIVES TO PURSUE AND CHALLENGES TO OVERCOME  

The significant improvements observed locally 

or for certain groups of species or habitat 

types show that it is possible to reverse 

the trend of biodiversity erosion in Wallonia. 

But significant challenges remain. Restoring and 

preserving biodiversity is based primarily on three 

strands: (1) placing natural sites under protection 

status and actively managing them, (2) taking nature 

into account in human activities throughout the 

territory and (3) monitoring the state of biodiversity.

Placing under protection status and 
management of natural sites

Most of the Walloon territory does not currently 

benefit from any protection status. In this context, it is 

necessary to bolster protected areas. This is one of the 

objectives set out in the Regional Policy Declaration 

2019 - 2024, which provides for the recognition of 

approximately 1,000 ha of new nature reserves per 

year. Following the adoption of the ecological links, 

the government also intends to give legal value to the 

entire ecological network in Wallonia, brought about 

by the main eco-logical structure. In addition to the 

protected natural sites and Natura 2000 sites, this list 

includes other sites of major biological interest that 

are not yet protected and are sometimes assigned 

to urban areas, and are therefore threatened with 

disappearance.

Beyond the granting of protection status, it is in fact 

the restoration within protected areas that advances 

biodi-versity. Active management of protected 

natural sites and the Natura 2000 network is 

therefore essential, particularly in open and aquatic 

environments. In this regard, efforts are still necessary, 

in particular to coordi-nate this management and 

ensure that the restorations are long-lasting. For 

species and habitats of European interest, the 

Walloon Government has undertaken to restore 

species population levels and improve habitat quality 

by 2025 and in Natura 2000 sites. To achieve this 

objective, it will be essential to also work outside the 

Natura 2000 network, since the conservation status is 

evaluated at the level of the territory.

Consideration for nature in human activities 
throughout the territory

Most of the Walloon territory is used by people for 

various purposes (forestry, agriculture, industry, hou-

sing, etc.) which exert pressure on the environment. 

Having consideration for biodiversity within these acti-

vities and throughout the territory is essential. 

As regards forestry, the transition to a mixed-species, 

multi-age forest should be pursued, ensuring the 

sustainability of the forests, maintaining large trees 

and dead wood, and reducing the pressure on the 

soil from forestry machinery. It is also crucial to solve 

the problem of the overpopulation of wild ungulates, 

whose impact on the natural regeneration of stands 

and plantations as well as on forest flora and fauna 

remains significant. In Wallonia, the regulation of wild 

fauna is mainly delegated by the legislator to hunters. 

It is clear that management in this way does not make 

it possible to reach the objective of population reduc-

tion. This is due in particular to the variability of the 

measures put in place over the course of the legisla-

tures, particularly with regard to the ban on feeding or 

fencing in the forest, and the low level of fines if shoo-

ting plans are not carried out. As was the case for the 

Forestry Code, the Hunting Act, which was enacted in 

1882, needs to be revised to place it in a context of 

sustainable management.

In the area of agriculture, in order to achieve mea-

surable effects on a regional scale, a greater proportion 

of areas under AECM and a better distribution of these 

in the agricultural landscape would be necessary, as 

would the continued development of targeted AECM, 

adapted to the ecological requirements of the most 

endangered agricultural species. However, the invol-

vement of farmers will continue to depend on the 

availability of the aid granted to them, how attractive 

this aid is, the ease of implementation and the clarity 

of the control procedures. Furthermore, it is advisable 

to extend the areas managed less intensively, as well 

as the areas under organic farming which, according 

to the Plan for the development of organic farming in 
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Wallonia, should reach 30 % of the Walloon UAA by 

2030. More generally, it is essential to initiate the switch 

to other modes of production (agroecology9, agrofo-

restry10, feed autonomy, etc.).

As regards the other sectors of activity, it is crucial to 

continue taking biodiversity into account wherever pos-

sible. A Walloon biodiversity strategy (360° Biodiversity 

Strategy) is currently being drawn up. Among other 

things, it aims to achieve the cross-cutting integration 

of biodiversity in all sectoral policies. 

At the territorial level, it is essential to halt artificiali-

sation. By adopting the Regional Development Plan in 

2019, for which the date of entry into force is still uncon-

firmed, the Walloon government has undertaken to halt 

any net increase in artificialised surface area by 2050, 

in line with the European "no net land take" objective. 

Moreover, the greening of artificialised areas should 

be looked into, to benefit from the positive effects of 

greening on biodiversity and the environment in the 

broadest sense: improved air quality or temperature 

regulation in summer, for example.

Monitoring the status of biodiversity

Achieving the biodiversity objectives (some of which 

are included in the Walloon Recovery Plan) requires 

a sound knowledge of the state of Wallonia's natural 

heritage and permanent monitoring to ensure the rele-

vance and effectiveness of the measures applied. The 

level of knowledge on Walloon biodiversity continues 

to grow, but there are still gaps that need to be filled 

by setting aside adequate resources for research and 

monitoring. It should also be noted that it is crucial to 

effectively monitor environmental violations and follow 

up on their remediation, which also requires enhanced 

budgetary and human resources. Finally, it is impera-

tive to organise monitoring for the implementation of 

the measures taken, and to ensure that these measures 

continue over time, regardless of the legislatures.

9  Agricultural production system aiming to reduce pressures by making the best use of biological diversity and natural processes (nitrogen, carbon and water cycles,
biological balances between pests and crop auxilliaries, etc.)

10 A combination of trees and crops or animals on the same parcel
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Covering almost a third of the territory, forests are a major component of the 

landscapes in Wallonia. They fulfil a range of functions, both economically (wood 

production) and environmentally (contribution to the carbon cycle, soil protection, 

water purification, climate regulation, biodiversity conservation, etc.) as well as 

socially or culturally (recreational activities, etc.). Forests are also characterised by 

their slow evolutionary processes, which implies developing a long-term vision. 

Owing to the various functions of forests, managing them involves a wide range 

of actors (owners, managers, operators, hunters, naturalists, walkers, etc.), with 

specific expectations and responsibilities, often focusing on one or another function 

of the forest. The role of the public authorities is to seek an optimal balance between 

these functions. Although the historical priority given to the economic function is 

still evident today, Wallonia has placed the multifunctionality of the forest and its 

sustainable development at the heart of its forest management policy. 
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FORESTS

PRESSURES RELATED TO THE METHOD OF FORESTRY

Sustainability, resilience, 
carrying capacity of biodiversity

Intensive forestry Mixed forestry
unfavourable from an

environmental perspective 

• Irregular structure (age and size)
• Mixture of species
• Presence of tiered edges, 
large woods, dead trees
• Exploitation by tree 
• Sustainable mechanisation

33% of Wallonia

favourable from 
an environmental perspective

Specific diversity (2018)
Tiered edges (2018)

Forest stands 
Forest stands Presence in 41% 

of the points inventoried

Dead wood (2018)
10 m3/ha 
0.65 dead trees/ha 
in public forests

with 1 or 2 
species: 57 %

with 3 or more 
species: 43 %

Structural diversity (2018)

with regular 
structure: 55 %

with irregular 
structure: 45 %

PRESSURES EXTERNAL 
TO THE FORESTRY OPERATOR
Overpopulation of wild ungulates

Destruction of habitats and small fauna 
Damage (2008 - 2015) to
21 % of forest stands
41 % of the surfaces in natural regeneration 
53 % of plantations

Tourism

113 millions 
visits/year (2006)

Forest area impacted (2015) : 
less than 0.5 % for acidifying pollutants
6 % for eutrophying nitrogen

Climate change

Pests and pathogens

État des forêts

Air pollution

Harvesting by clear-cutting
→Erosion 

Rate of exploitation (2004 - 2017) : 102 % 

Compaction

FOREST MANAGEMENT Legal instruments :

Management measures common to private and public forests

Forest habitats of European
 interest (2019)

27 % of Walloon forests
100 % in unfavourable status

Maximum 9 herbaceous species 
in 58% of the points inventoried

- 22 % of population 
numbers between 1990 
and 2020

Abnormal defoliation :
25 % of hardwoods 
60 %  of softwoods 

Herbaceous flora (2018) Forest birds Health status (2020) Old growth forests

33 % of the current forest

STATE OF THE FOREST

Forestry Code • Law on Nature Conservation • Hunting Act

• Ensure responsible and 
sustainable management of 
hunting
• Continue the transition to 
sustainable forestry based on 
a multifunctional approach to 
forests
• Inform and raise awareness 
among forest owners

3,373 O�cial warning (PV) in2019

Checks by the Wildlife and 
Forestry Department 

Forest certification (2020) 

Monitoring

Protection of the forest environment
Forest reserves : 1 % of Walloon forests
Natura 2000 : 27 % of Walloon forests

Hunting
Shooting plan for deer :  
17 % of shooting quotas 
not respected(2011 - 2020)

Subsidies

91 %of public forests 
11 % of private forests 

Ecological file of species

Forest management plans
45 % of the public forest
 area (2021)
Objective:  100 % by 2023

CHALLENGES 
TO OVERCOMESpecific tools

Public forests

Private forests
Management support services 

Private forestPublic forest
51 %49 %

THE WALLOON FOREST IN FIGURES

563,000 ha   

Types of owners (2018)

Distribution of softwoods 
and hardwoods (2018)

Oaks 17 %

Beech trees 9 %

Beech and oak 
trees combined 6 %

Other hardwood 
species 25 %

Spruce 26 %

Douglas 5 %

Spruce and Douglas 
in combinations 3 %

Other softwood species 8 %

Clear cutting 2 %
Main species of the productive forest (2017) The wood sector in Wallonia

42 % 56 %

0.1 % of Walloon GDP (2018)(forestry only) 

8 171 companies (2020)

18 431 jobs (2020)

Harvesting and consumption of wood (2017 - 2021)

Harvesting of wood: 4.0 million m3/year 
Consumption of wood

•  Lumber and industrial wood: 5.8 million m3/year
• Wood energy: 2.7 million  tons/year 

Public forest

38 % 61 %
Softwoods Hardwoods 

Private forest

Softwoods Hardwoods
45 % 52 %
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WALLOON FORESTS HISTORY AND KEY FIGURES 

The Walloon forests are made up of hardwoods 

that gradually established themselves after 

the last ice age (around 15,000 BC): oaks mixed 

with beeches, ashes, maples, birches, etc. Control-

ling this resource began as soon as humans settled 

on the Walloon territory (around 5,500 BC) and 

harvesting of the resource has developed over the 

ages, accompanying the development of communi-

cation routes, the growth of cities and demographic 

growth. The era of intensive land clearing came to an 

end at the end of the Middle Ages, a period that saw 

the first developments of the metallurgical industry. 

At that time, the ownership of forest areas acquired 

its modern structure. There were four main types of 

owners: the sovereign (state forests), the "munici-

palities" (the origin of municipal forests), private 

secular owners (large aristocratic properties at first, 

to which small and medium-sized bourgeois and vil-

lage properties were gradually added) and private 

ecclesiastic owners (large abbeys). The forest area 

subsequently continued to decline slowly, reaching 

its lowest ebb between 1840 and 1860. From that 

time on, the trend was reversed, with reforestation 

overtaking deforestation. The promulgation of the 

Forestry Code (1854) and the implementation of a 

genuine forestry policy did indeed encourage the 

reforestation of less productive farmland, unculti-

vated land and areas used by extensive agriculture 

(moors, etc.) (more than 100,000 ha in less than a 

century and a half). This reforestation was mainly 

based on imported softwood species (pines, firs 

and larches, followed by spruces and Douglas firs) 

and was intended to satisfy the growing demand 

for wood due to the development of industrial acti-

vity(a).

Two main types of owners

At present, Walloon forests cover just over 563,000 ha 

(33% of the territory). It is held by two main types of 

owners: public authorities (49 % of the total forest area) 

and private owners (51 %). The public forest belongs 

to the municipalities (35 % of the total forest area), the 

Walloon Region (12 %) and other public bodies such 

as the CPAS, the Provinces and the church administra-

tions (2 %). It is primarily managed by the Department 

of Nature and Forests (DNF) of the Public Service of 

Wallonia (SPW). Private forests are held by nearly 84,000 

owners. The vast majority of these (76,302 owners in 

2018, or just over 9 out of 10 owners) own small pro-

perties of less than 5 ha. Private forests are managed 

by each individual owner, in compliance with the legis-

lation in force. 

The length of a tree's production cycle, an 
important explanatory factor 

To fully understand the issues related to forest mana-

gement, we need to be aware of the length of a tree's 

production cycle: 100 to 150 years for an oak, 60 to 80 

years for a spruce. Unlike agriculture, where crop rota-

tions are short, the choices made by a forester commit 

him or her over time, and the results will accrue to future 

generations. This length of the production cycle largely 

explains the physiognomy of the private forest, which is 

characterised by a high degree of fragmentation and by 

a greater coverage of softwoods than in public forests. 

On the one hand, successive inheritances fragment 

the forest plots and, on the other hand, many private 

owners tend to favour faster-growing species such as 

spruces to maximise profitability. For public forests, 

the fact that institutions are permanent and that mana-

gement is under the authority of the SPW allow for a 

long-term vision that integrates more nature conserva-

tion concerns alongside the productive aspect. 
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Productive forests dominated by spruce

In 2017, 85 % of the Walloon forest area (480,300 ha) was 

actually forested and corresponded to a so-called "pro-

ductive" forest, i.e. a forest whose main purpose is wood 

production. The remainder was made up of "non-pro-

ductive" areas, which correspond to roads, firebreaks, 

moors, open areas within the forest, etc. In terms of 

stand types, productive forests were composed of 56% 

hardwood stands and 42 % softwood stands, with the 

remainder made up of clearings (2 %). However, this 

distribution was not uniform according to the type of 

owner, with hardwood stands being more common in 

public forests (61 % hardwood and 38% softwood) than 

in private forests (52 % hardwood and 45 % softwood). 

Looking at the species present in Walloon forests, in 

terms of hardwoods, oak stands dominated (17 % of 

the total productive area), followed by beech stands 

(9%), and mixed beech and oak stands (6 %). Various 

other hardwood stands, often in mixtures (ash, maple, 

hornbeam, birch, alder, poplar, etc.) were also present 

(25%). In terms of softwoods, spruce stands dominated 

and represented 26% of the Walloon productive area. 

Stands of other softwood species (Douglas-fir, pine, 

larch, etc.), mixed or not, were also present (16 %). 

MAIN SPECIES OF THE PRODUCTIVE FOREST (2017)

Oaks 17 %

Beech trees 9 %

Beech and oak 
trees combined 
6 %

Other hardwood 
species 25 %

Spruce 26 %

Douglas 5 %

Spruce and Douglas 
fir in combinations 3 %

Other softwood species 8 %

Clear cutting 2 %

42 % 56 %
Softwoods Hardwoods

480,300 ha

Wallonia is a net importer of wood

Although forests take up a substantial part of Wallonia's 

territory, the gross domestic product (GDP) of the 

forestry sector represented only 0.1 % of Wallonia's 

GDP in 2018. However, the forests are the source of 

an entire sector (forestry and logging, woodworking, 

production of pulp, paper and cardboard, furniture, 

carpentry, wholesale and retail trade, etc.) which, in 

2020, had 8,171 companies and generated 18,431 jobs. 

Over the period 2017 - 2021, wood harvesting in 

Wallonia represented a volume of approximately 4.0 

million m³ per year. This wood is used either as timber 

(construction wood, furniture, etc.), or as industrial 

wood (panels, paper pulp, etc.), or as "energy" wood 

(firewood, wood pellets, wood chips, etc.), part of 

the Walloon production being exported (mainly to 

Germany until 2018, then to China since 2019). The 

consumption of wood for the same period amounted 

to approximately 5.8 million m³ per year, which is on 

top of the quantity of wood valorised for energy purpo-

ses. In 2019, this was estimated at 2.7 million tons per 

year, of which 1.8 million tons were produced locally. 

Wallonia is therefore a net importer of wood, with most 

of the imported wood coming from Germany, France 

and the Netherlands.
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THE FOREST AS A PROVIDER OF A RANGE 
OF ECOSYSTEM SERVICES   

Although it can be criticised for its anthropocen-

trism, one way to account for the essential and 

multifunctional role that the forests play is to 

list the ecosystem services that they provide, i.e. the 

benefits that humans derive from them. According to 

the categories considered by the Millennium Ecosys-

tem Assessment, these services are:

•  supporting services: primary production (all biomass

produced by ecosystems), water cycle, nutrient

cycle, soil formation, biodiversity conservation;

•  provisioning services: production of wood,

mushrooms, forest fruits, medicinal plants, hunting

resources, genetic resources (e.g. used for animal

and plant breeding and biotechnology);

•  regulating services: climate regulation from a general 

perspective (carbon storage in the wood and in the 

soil) and from a local perspective (cooling effect), 

regulation of air quality (filtration, dust capture), 

regulation of the water cycle and water quality 

(filtration, purification), biological regulation (habitat 

for pollinating species or used in the biological 

control of problematic species) ;

•  cultural services: aesthetic, heritage and symbolic

values, recreational, educational and scientific

activities, etc.

VARYING PRESSURES DEPENDING
ON THE METHOD OF FORESTRY  
Intensive practices remain widespread but 
the situation is changing 

The method of forestry influences the 

sustainability and resilience of the forest1, 

as well as the way in which biodiversity 

can thrive there. The choices made by a forester 

are therefore decisive in terms of environmental 

impacts. Until the end of the 20th century, the 

growth in demand for wood (harvesting of wood for 

energy, construction of wooden houses, furniture, 

panels, paper industries, etc.) combined with a 

desire to maximise the profitability of the forest for 

some owners, led to an intensification of forestry 

practices that enabled relatively faster production 

and competitive prices for wood that met the 

standards of the industry. This intensive forestry 

favoured softwoods over hardwoods, on account 

of their faster growth, and monospecific regular 

forests, i.e., forests composed of large adult trees 

from seedlings, all the same age and belonging 

to the same species, owing to the fact they were 

easier to manage. The structural diversity (number 

of crown levels, age and circumference of trees) and 

the specific diversity (number of species present) of 

the stands have therefore been impoverished. The 

desire to maximise the profitability of the forest 

also led to the removal of non-productive and/or 

unattractive elements such as tiered edges, dead 

trees or large wood.

Structural and species diversity of the stands are factors 

that influence the hosting capacity of the forest for fauna 

and flora. A diversified forest, by the variety of ecological 

niches it offers, meets the needs of a greater number 

of species. Furthermore, some species require different 

types of facies (e.g., an ungulate that will graze in more 

open areas and find refuge in more closed stands). A 

diversified forest also has more resistance to climatic 

stresses and pests and pathogens, and is more effec-

tive in protecting soils, especially on sloping land. The 

presence of trees of different sizes allows more light 

to pass through and the development of a shrub and 

herb layer that limits erosion. Walloon forests are cur-

rently dominated by mono- or bi-specific regular forest 

1  Sustainability is related to the production of sustainable resources (which are not depleted by human exploitation). Resilience is the ability of the forest to cope with
ongoing changes (including climate change) and to recover its pre-disruption structure and function.
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stands. However, a certain diversification, both in terms 

of structure and species, has been observed in recent 

years. As such, between 2008 and 2018, stands with 

irregular structure (two-level high forest, irregular high 

forest, stands containing both high forest and coppice2, 

and naturally regenerated areas) decreased from 33 % 

to 45 % while stands with regular structure (plantation, 

young high forest, single-level high forest, and coppice) 

decreased from 67 % to 55 %. In terms of species diver-

sity, stands with 3 or more species decreased from 30 

% to 43 %, while less diverse stands with 1 or 2 species 

decreased from 70 % to 57 % (hardwoods and softwoods 

combined).

The presence or absence of tiered edges, i.e., edges 

consisting of several vegetation belts (forest mantle, 

shrub belt, and grassy hem) is also an important ele-

ment for the forest environment. In effect, tiered edges 

serve to protect stands from wind and disease, provide 

favourable habitats and dispersal corridors for many 

species, and provide feeding grounds for wild ungu-

lates, which reduce the pressure of these herbivores on 

forests and crops. In 2018, tiered edges were observed 

in 41 % of the points inventoried. Slightly more than half 

of them (54 %) had a high biodiversity hosting capacity 

(e.g., more than 3 diversification elements such as wet-

lands, vines, dead wood or rock piles).

Finally, the presence or absence of declining trees, 

dead wood (standing or on the ground), and large wood 

(i.e., live trees of exceptional size) are also factors that 

influence the sustainability and resilience of the forest. 

In effect, these elements allow the temporary storage 

of carbon. Dead wood is also a habitat and a source 

of food for many species (insects, fungi, etc.) which, 

through their action of decomposition and recycling of 

organic matter, help maintain the fertility and the pro-

duction capacity of forest soils. In 2018, the volume of 

deadwood averaged 10 m³ per ha (compared to 8 m³/

ha in 2008). From a nature conservation perspective and 

regardless of other forest functions, the ideal minimum 

volume of deadwood(b) that enables the preservation of 

most saproxylic species (species dependent on dead or 

decaying wood) would be 30m³ per ha for the European 

lowland forests corresponding to the Ardenne. As for 

the number of dead trees, this was estimated at 0.65 per 

ha in public forests in 2018, while the standard defined 

by the Forestry Code is 2 dead trees per ha. Trees of 

exceptional size (e.g. over 240 cm in circumference for 

oak or over 220 cm for beech) provide the necessary 

conditions for the development of a large number of 

species. The cavities made in them by woodpeckers, 

as well as those formed under the effect of lignivorous 

fungi or following the fall of branches, are then used by 

various species (birds, bats, mustelids). In 2018, nearly 

78 % of inventoried hardwood forests contained no 

large live wood, a relatively stable situation since 2008 

(82 %).

In addition to the various factors mentioned in the 

previous paragraphs, it should be noted that intensive 

forestry is characterised by a method of exploitation 

that has a relatively high impact on the forest ecosys-

tem. Harvesting is most often done by clear-cutting at 

the end of the production cycle, using large machines. 

This technique allows an easy extraction and a high 

yield but it strongly impacts the environment: sudden 

modification of the ecosystem, disturbance of the fauna 

and the flora, compaction and degradation of the soils 

following the movements of the machines, erosion fol-

lowing the prolonged exposure of the soils, etc. 

In addition to this intensive forestry, there are other 

forest management methods that are more likely to 

achieve the goal of a sustainable, resilient and biodi-

versity-rich forest. These management methods, which 

are characterised by mixed forestry, are increasingly 

developing in Wallonia. The stands are more diversi-

fied, both in terms of structure and number of species 

2 Single-level forest stand composed of trees with several stems from stock rejections
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and in terms of ancillary elements such as edges, dead 

trees, etc. The harvesting method most often used 

is "per tree" or per block, which is less damaging to 

the ecosystem: trees that have reached their optimum 

value are removed.

Significant exploitation of spruce trees on 
account of their maturity

In a sustainably managed forest, the balance between 

removals and the growth of living wood produced by 

photosynthesis must be respected in order to preserve 

the resource. This balance is measured by the rate of 

exploitation. This rate must be established over a suffi-

ciently long period of time to take into account cyclical 

effects caused by unforeseen events (storms uprooting 

trees, pest attacks requiring the felling of diseased trees, 

etc.). Over the period 2004 - 2017, for all species, removals 

were 102 % of growth, indicating slight overexploitation. 

However, the trees removed were not evenly distributed: 

for hardwoods, only 65 % of the volumes produced were 

harvested, while for softwoods, exploitation far excee-

ded production (122 %), due to increased spruce harvests 

where the removal rate reached 138 %. This is explained 

by the fact that many plantations planted in the 1950s and 

1960s reached maturity. In the years to come, this situation 

will likely lead to supply problems for the wood industry. 

It should be noted that this rate of exploitation does not 

take into account the volumes felled as a result of bark 

beetle attacks over the period 2018 - 2020.
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PRESSURES EXTERNAL TO THE FORESTERY OPERATOR 

In addition to pressures specific to forestry, other 

pressures are generated by factors external to the 

forestery operator: local factors related to forest 

uses such as the overpopulation of wild ungulates 

and tourism, and more general factors such as cli-

mate change, air pollution and the development of 

pests and pathogens.  

Overpopulations of wild ungulates causing 
widespread damage 

Wild ungulates (deer, roe deer, wild boar) are a typical 

and fundamental component of the fauna of our forest 

environments. They contribute to the health of the forest 

ecosystem by influencing the dynamics of forest vege-

tation (seed propagation, maintaining open areas, etc.) 

and contribute to economic and social services related 

to hunting and tourism. However, overpopulations of wild 

ungulates have serious repercussions: impacts on biodi-

versity due to the overconsumption of certain plants or, 

in the case of wild boars, of certain small animals such as 

insects, amphibians, reptiles and birds, and through the 

deterioration and destruction of certain habitats; impacts 

on the regeneration of the forest due to the consump-

tion of natural seedlings and plantations; damage to the 

stands through debarking, etc. Between 2008 and 2015, 

damage was caused to 21% of forest stands (97,100 ha), 

mainly in spruce plantations (50,900 ha). As regards natu-

ral regeneration areas, 41 % were damaged, while 53 % of 

plantations were affected.

In Wallonia, the balance between forest and wild ungu-

lates is mainly dependent on hunting management, 

given that wild ungulates have no natural predators3. 

While the trend of rising wild ungulate populations is 

partly due to natural factors (mild winters, availability 

of natural food resources), it is mainly due to hunting 

practices that tend to maintain high densities of game 

for the benefit of hunters: feeding, selective shooting 

that spares female breeders., etc.

Tourism, another form of pressure

Various factors such as the higher share of disposable 

income spent on leisure, or the need for contact with 

nature have led to an increased use of forests. Forests 

are the setting for various activities: hiking, mountain 

biking, snow sports, spotting fauna and flora, youth 

clubs, etc. The numerous forest trails that are publicly 

accessible (about 9,000 km of trails and byways) facili-

tates these activities. According to a survey conducted 

in 2006(c), there are approximately 113 million visits to 

forests per year. Although they constitute an essential 

element of the cultural services provided by the forest, 

these activities are likely to affect the tranquillity of the 

forest and lead to a deterioration of the environment 

(trampling of sensitive biotopes, gathering wild species, 

degradation of paths by horses, mountain bikes, motor-

cycles or quads, waste left behind, etc.). Nevertheless, 

these nuisances are difficult to assess.

3  However, the wolf reappeared in Wallonia in 2016. As of March 2021, there was one territorial wolf (located in the Hautes Fagnes) and 7 other wolves for which it was 
unconfirmed whether they were established. The lynx also reappeared at the end of 2020 on the banks of the Semois.
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Climate change is disrupting forest 
ecosystems

As a consequence of the development of our car-

bon-based industrial societies, climate change is 

associated with changes in temperature and rainfall 

that are likely to radically influence the development 

and survival of native species (e.g., beech), and thus the 

composition of the current forest and functioning of the 

ecosystem. Water deficits and heatwaves in recent years 

have affected the growth and vitality of trees, making 

them more susceptible to pests and pathogens, the 

development of which may itself be facilitated by climate 

change. Beech and spruce, two species that are well 

represented in Walloon forests today, are particularly 

sensitive in this regard. Intensive forestry practices have 

also exacerbated the impact of climate change: regular 

monospecific stands, which have often been planted 

without taking into account local conditions (soil, topo-

graphy, climate), are more vulnerable to climatic stresses. 

In addition to these changes in temperature and rainfall, 

there is also concern about more frequent storm events, 

which could uproot and weaken trees, making them 

more vulnerable to pest and pathogen attacks.

The impact of air pollution on the forest is 
becoming less problematic

When in excess, the atmospheric deposition of sul-

phur and nitrogen pollutants from human activities is a 

cause of degradation of forest ecosystems, via soil 

acidification and eutrophication. In particular, they can 

induce nutritional imbalances leading to the regres-

sion and disappearance of certain plant species. The 

acidification of forest soils is a natural phenomenon 

that has been exacerbated by atmospheric deposition 

of acidifying substances (SOX, NOX, NH3). This deposi-

tion was problematic until the 1990s ("acid rain") but is 

no longer a problem today, due to the sharp fall in 

emissions of these substances at the European level. 

In 2015, less than 0.5 % of the Walloon forest area was 

affected by atmospheric deposition that exceeded the 

critical load4 of acidifying substances. Nevertheless, 

the forest soils still show traces of this deposition: over 

the period 1994 - 2012, 75 % of the soils under the forest 

were acidic, with a pH water of less than 4.5, a hardship 

threshold for the vast majority of species, and 10 % had 

a pH water of less than 4.0, the threshold under which 

toxicity phenomena can appear. Eutrophication is the 

accumulation of nutrients in an environment, whether 

terrestrial or aquatic. The situation has improved signi-

ficantly for forest ecosystems: between 1990 and 2015, 

the share of forest area affected by critical load excee-

dances of eutrophying nitrogen (NOX, NH3) decreased 

from 67 % to 6 %.

Pests and pathogens damaging forests

Pests and pathogens are naturally present in forest 

environments. Under certain circumstances, they can 

proliferate and affect the health status of forests. In 

recent years, diseases caused by pathogens and damage 

caused by pests have significantly affected the condition 

of Walloon forests. Examples include the ash chalarosis 

that appeared in 2015 and the spruce-inhabiting bark 

beetle crisis in 2018. Chalarosis is a disease caused by 

a microscopic fungus that causes leaf loss (defoliation) 

and, in most cases, tree mortality. In Condroz, the most 

suitable territory for growing ash and which was specially 

monitored in 2018, only 4 % of ash trees are free of the 

disease. The future of the ash tree in Wallonia will depend 

on the management measures put in place, including 

the preservation of the least declining ash trees, which 

could constitute a reservoir of trees less susceptible to 

the disease and thus ensure a new generation of more 

resistant ash trees. The bark beetle is a parasitic beetle 

that lives in spruce and lays its eggs under the bark of 

recently uprooted or broken trees and on freshly felled 

or weakened trees. The bark beetle crisis can be attri-

buted, on the one hand, to recent climatic stresses (3 

particularly hot years in succession) which weakened 

spruce trees and, on the other hand, to the inadequacy 

of the spruce plantation areas in Wallonia (inadequate 

altitude at less than 350 m, as in Famenne for example). 

The exploitation of diseased trees required the felling 

of 807,000 m³ of timber in public forests over the period 

2018 - 2020, often with unfavourable financial conditions. 

In private forests, the figures are likely to be higher. 

4 The maximum amount of atmospheric deposition of pollutants that an ecosystem can assimilate without long-term adverse effects.
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GENERALLY WORRYING STATE OF THE FORESTS 

The state of forest biodiversity and the health 

status of forests are indicative of the impact 

of pressures on the forest ecosystem. Various 

indicators allow us to measure this biodiversity and 

evaluate the health of the forests.

Forest habitats of European interest in poor 
status

Certain types of forest habitats are of particular interest, 

either because they are vulnerable or endangered, or 

because they are rare, endemic or emblematic. Pursuant 

to the "Habitats" directive, Wallonia is obliged to pro-

tect and conserve these so-called habitats of European 

interest and to ensure that they are maintained or res-

tored to a good conservation status. Ten types of forest 

habitats of European interest are found in Wallonia (e.g. 

beech alder forests, alluvial forests or wooded peat 

bogs/ oak-birch groves with purple moorgrass), repre-

senting an area of 151,608 ha (27 % of the Walloon 

forest). In 2019, the conservation status of these 10 forest 

habitats types was rated as unfavourable. The downgra-

ding factors were mainly the lack of deadwood and large 

wood, low structural or species diversity of the forests, or 

soil compaction. 

A low diversity of herbaceous flora

Within stands, the vegetation of the herbaceous stratum 

plays an important role in the hosting capacity for a wide 

variety of organisms, particularly for large herbivores. In 

Wallonia, according to the inventories carried out, the 

diversity of the species which make up the herbaceous 

stratum is generally low. In 2018, in 58 % of the points 

inventoried, the number of different herbaceous species 

was not higher than 9. However, there has been a posi-

tive shift, as the proportion was 69 % in 2008. However, 

there is no applicable norm in this case, as the specific 

richness of the herbaceous stratum depends on various 

parameters (type of natural habitat, age of the wooded 

state, ground illuminance, etc.). 

22% fall in the numbers of common forest 
birds 

Due to their high position in food chains, their wide 

variety of ecological requirements and rapid response 

time to environmental changes, birds are a good indi-

cator of the state of biodiversity and functioning of the 

ecosystem. Common bird species5 that live in forests 

show an overall decline in numbers. For species strictly 

associated with forest environments (e.g., the nuthatch 

or willow tit), this decline was 22 % between 1990 and 

2020; for species that evolve in forest environments but 

are not strictly associated with them (e.g., spotted woo-

dpecker or white wagtail), this decline was 36 %.

The health status of forest is a concern

Various factors influence the health status of trees. 

The main ones are: (i) extreme climatic events, (ii) the 

development of pests and pathogens, (iii) the choice of 

species unsuited to local conditions, (iv) natural nutrient 

poverty in many soils, and (v) the fruiting intensity. The 

defoliation of a tree, i.e. loss of leaves or needles, can 

indicate poor health status. Defoliation is considered 

abnormal and of concern from 40%  of foliage loss, as 

this can lead to a risk of decline of the tree which can 

lead to its death in the medium term. Between 2010 

and 2020, the percentage of abnormally defoliated 

hardwoods decreased from 34% to 25%. This relative 

improvement is mainly due to the strong resilience of 

oak, which was able to recover better than other spe-

cies from the droughts of the early 2000s. Over the 

same period, the percentage of abnormally defoliated 

softwoods went from 30 % to 60 %. This deterioration in 

the health of softwoods is mainly due to attacks by the 

spruce bark beetle, mentioned above, and to a lesser 

extent to attacks by the Douglas-fir needle midge.

5 Common bird species are the most common breeding bird species. These species are monitored annually.
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One third of our current forests are old 
growth forests with high biological value

In Wallonia, of the 431,000 ha taken up by forest massifs 

in the 18th century, 30% have been cleared for agricul-

ture and 26% have been transformed into softwood 

plantations. The remaining 44% has been continuously 

forested, representing an area equivalent to one third 

of our current forest(d). The appearance of these forests 

has varied greatly over time, in particular in relation to 

the forestry practices, but they have retained a preser-

ved soil that has generally not been disturbed by either 

tillage or fertilizers, thereby maintaining a rich biological 

heritage. These days, the heritage value of these ancient 

forests is acknowledged. The Forestry Code requires 

these forests to be identified when forest management 

plans are drafted for public forests. Preserving them is 

also recommended to owners wishing to benefit from 

the PEFC label (see below).
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MORE REGULATED MANAGEMENT 
IN PUBLIC FORESTS THAN IN PRIVATE FORESTS 

The management of forests is governed by 

three main pieces of legislation: the Forestry 

Code, the Law on Nature Conservation and 

the Hunting Act. These laws impose standards, 

management measures or prohibit certain practices. 

In public forests, the Forestry Code also specifies a 

range of management methods. Public forests are 

managed by the Department of Nature and Forests 

(DNF) of the SPW, which works in close collaboration 

with the public owners. Private landowners have 

a relatively large degree of flexibility in managing 

their assets, with each landowner making decisions 

about their forest parcels (e.g., choice of species).

Various management measures are 
available to both public and private owners

The DNF verifies compliance with legislation in forests, 

whether public or private, and their agents have the 

quality of judicial police officers. In 2019, 3,373 official 

warnings were issued for various types of violations (hun-

ting, poaching, fishing, nature conservation, etc.).

In addition to control, other management tools and 

measures apply to both public and private forests. Some 

tools are more related to prevention (forest certification, 

granting of aid for regeneration), others to the pro-

tection of the forest environment (protected sites and 

Natura 2000 network), to wildlife management (hunting), 

and others to monitoring and scientific research (mea-

surement networks and the Framework Agreement for 

Forestry research and extension).

•  Forest certification via a label is a voluntary tool

for continuous improvement. By signing a charter,

forest owners commit to striving towards interna-

tional standards of sustainable forest management

(e.g. diversifying the forest through a mix of species,

ages and structures, restoring areas of biological

interest). In 2020, 91 % of public forests and 11 %

of private forests were PEFC certified6. "Aid for

regeneration", i.e. subsidies granted to public and

private forest owners to diversify their plantations,

are another type of measure to move towards a resi-

lient and sustainable forest.

•  In addition to these voluntary approaches, the Law

on Nature Conservation grants certain natural sites a

protected status. As such, at the end of 2020, 6,572 ha 

of forest, or a little more than 1 % of Walloon forests,

were registered in a reserve zone (forest reserve

or integral forest reserve). These protected areas

make it possible to maintain clusters of habitats and

populations from which species can be redeployed.

Within these areas, certain human activities are

prohibited (harvesting herbaceous vegetation, using

fertilizers and pesticides) or aimed at managing the

environment (management based on scientific ana-

lysis with the aim of safeguarding characteristic or

remarkable facies and ensuring the integrity of the

soil and the environment). In addition, 150,586 ha

of forest, or 27 % of Walloon forests, were registe-

red in the Natura 2000 network. It should be noted

that a significant part of the reserves are found in the

larger matrix of the Natura 2000 network. The sites

of the Natura 2000 network have been specifically

6  PEFC (Programme for the endorsement of forest certification) promotes environmentally sound, socially beneficial and economically viable forest management. The
FSC (Forest Stewardship Council) certification label only concerns a few dozen hectares of private forests in Wallonia, the DNF having opted for PEFC certification 
for public forests.
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designated to protect areas essential for species or 

habitat types covered by the "Habitats" and "Birds" 

directives. In a Natura 2000 site, the owner is bound 

to respect certain obligations in terms of nature 

conservation, and undertakes, via a management 

contract, to adopt forestry management that allows 

him or her to fulfil these obligations (maintenance of 

ageing islands, designation of dead trees, choice of 

species adapted to the territory, etc.)

•  As regards hunting, a compulsory shooting plan

stipulating the number and characteristics of the

animals to be shot is drawn up for deer. Non-com-

pliance with the plan leads to fines. Over the period

2011 - 2020, 17 % of shooting quotas were not met.

This figure can be explained by the level of the fines,

which are too low to encourage implementation of

the shooting plans, and, to a lesser extent, by the

decline in deer populations in certain sectors and

the inadequacy of the shooting plans, which will

have to be revised downwards. For wild boar, there

is currently no mandatory shooting plan. However,

a plan is being prepared, given the high population

densities.

•  Finally, it should be noted that Walloon forests are

rigorously monitored through a range of measure-

ment networks and they are the focus of a research

policy aimed at supporting their sustainability and

resilience. Collecting data on the forest environment

and analysing it constitute the basis for the imple-

mentation of a judicious forest management. Various 

measurement networks contribute to this objective:

the Permanent inventory of forest resources in Wal-

lonia, piloted by the DNF, provides quantitative

and qualitative data on the state of the forests; the

Walloon Forest Health Observatory monitors the

health status of forests; the Walloon economic office

for wood collects technical and financial data on the

timber industry; and the Department of the Study of

Natural and Agricultural Environment (DEMNA) of

the SPW carries out biodiversity monitoring through

fauna and flora surveys that make it possible to

calculate biological indicators. The Framework

Agreement on forestry research and extension

fleshes out Wallonia's research policy for forests. It is

implemented jointly by the various actors of Walloon

forests and universities, and financed by the public

authorities. One of its recent achievements is the 

ecological species sheet, a tool that guides foresters 

in choosing the species to be planted. 

Forest management plans, specific tools for 
public forest management

Forest management plans are required by the Forestry 

Code for any public forest that exceeds 20 ha in one 

holding. Based on an in-depth analysis of the envi-

ronment, they set out the main guidelines (objectives, 

constraints) for sustainable management of public 

forests and constitute a guide for the work of the fores-

ter. The multifunctional nature of forests is central to 

these plans, ensuring a balance between the econo-

mic, social and environmental functions of the forest. 

For each forest concerned, a zoning is drawn up: 5 % 

of the area must be allocated to central conservation 

areas (priority objective: conserving biodiversity), 30 % 

to biodiversity development areas (priority objective: 

wood production and conserving biodiversity) and 

65 % to "other areas" (multifunctional forest areas in 

which sustainable management of wood resources is 

implemented without biodiversity taking priority over 

other forest functions). In 2021, of the total public forest 

area obliged to have a forest management plan, 45 % 

had an approved management plan. The objective of 

100 % must be achieved by 2023.
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Managing public forests is complex. Being public by 

their nature, they are accessible to citizens and must 

theoretically meet the various objectives of multifunctio-

nality set out in the Forestry Code. However, given that 

71 % of public forests belong to the municipalities, and 

that the exploitation of the forest represents a source of 

revenue that contributes to the municipal budget, some 

municipalities tend to prioritise the productive function 

of forests to the detriment of other functions.

Effective management is difficult to 
implement in private forests

The fragmentation of private forests, a consequence 

of successive inheritances, is a major obstacle to ade-

quate forest management, as is the lack of knowledge 

on the part of some owners in forestry and nature 

conservation. It is generally considered that using pro-

fessional forest management assistance services is only 

cost-effective for a forest area of 20 to 30 ha or more. 

Nevertheless, the private forest sector has organised 

itself to provide owners with a variety of management 

support services. For example, the Royal Forestry 

Society of Belgium organises management support 

for private owners (training, reviews, services, etc.) and 

promotes sustainable forest management, in particular 

through the PEFC label. Other structures support lan-

downers in their forestry management operations: the 

Nature, Land and Forests association, the Support Unit 

for private small-scale forest ownership, the National 

Federation of forestry experts, etc. Despite this structu-

ring of the sector, there are major differences between, 

on the one hand, the large-scale landowners, who are 

generally well trained to manage their territory and 

have the necessary resources, and, on the other hand, 

the smaller-scale landowners, who are often unaware of 

the principles of forestry management and have limited 

financial resources.

TOWARDS A DIFFERENT TYPE OF FORESTRY 

Walloon forests are subject to multiple 

pressures. Recent observations indicate 

a significant loss of biodiversity and 

degradation of forest health over the past several 

decades, mainly due to a combination of forestry 

and hunting management methods that do not 

always ensure forest resilience, climate change, and 

attacks by pests and pathogens.

Ensuring the sustainability and resilience of forests will 

require, inter alia, responsible and judicious manage-

ment of hunting in order to achieve densities of wild 

ungulates which are compatible with the preservation 

of ecosystems. This management must include a calcu-

lation of the optimal wild ungulate densities in relation 

to the hosting capacity of the environment, the imple-

mentation of shooting plans that make it possible to 

achieve a forest-ungulate balance, and the effective 

verification of these shooting plans. As was the case for 

the Forestry Code, the Hunting Act, which dates from 

1882, needs to be revised to place it in a context of 

sustainable management.

However, the main challenge in the years to come will 

be the restoration and preservation of ecosystems, 

which guarantee the sustainability of forests. This resto-

ration and preservation requires more suitable forestry, 

based on a multifunctional approach to forests and the 

principle of irregular and mixed treatment of forests, 

with exploitation by tree or by blocks. Switching to 

this type of forestry, promoted in Wallonia through the 

"Pro Silva" system of the DNF, is nevertheless a radi-

cal change compared to regular monospecific forestry 

based on optimising the wood production function. 

Implementing these new forest management practices 

will require a major effort to inform and raise the aware-

ness of forest owners, whether private or public, and to 

adapt the downstream timber industry.

The need to adapt forestry practices is also 

acknowledged at the European level. In July 2021, the 

European Commission adopted the new EU Forest 

Strategy 2030, a flagship initiative of the European Green 

deal, which builds on the EU Biodiversity Strategy 2030. 

This strategy will help achieve the European biodiver-
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sity objectives as well as the carbon neutrality objective 

by 2050. It sets out concrete actions to improve the 

quantity and quality of Europe's forests and enhance 

their protection, restoration and resilience .
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The Walloon environment in 10 infographics presents a summarised and accessible assessment of the state of the 

envi-ronment in Wallonia through 10 infographics with accompanying text. Following an overview of the socio-

economic, territorial and institutional context, the assessment focuses on the pressures exerted by the main 

sectors of activity (agriculture, energy, industry, households) and on the state of the main environmental 

components (air, water, soil, biodiversity, forests). The infographics provide an overview of key data in an illustrated 

and eye-catching manner. The accompanying texts provide contextual information to measure and explain the 

evolution of the situation and look to the future to identify challenges and priorities. The role of environmental 

legislation as a driving force for these deve-lopments and as a guide to achieving new objectives is also covered. 

In this publication, designed as a communication, awareness and environmental education tool for all, 

the authors have endeavoured as much as possible to take a cross-cutting approach. This cross-cutting 

approach is a useful addition to the publication of data on the state of the Walloon environment via 

the website  http://etat.environnement.wallonie.be 
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