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nine members with expertise in a field directly relat-
ed to the Observatory’s mandate.  

The OPC strives to make a significant contribution 
to informing climate change policy and practice in 
a science-based and impactful way. Identifying the 
leverage points for achieving the broadest and fast-
est possible change is a priority shared by all its mem-
bers, given the urgency of the situation. The task of 
the OPC is to advise on projects, actions or measures 
that may have an impact on climate policy, to scien-
tifically evaluate existing or planned measures in 
the field of climate policy and to analyze their effec-
tiveness, and to propose new measures. 
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The OPC Annual Report 2024 focuses primarily on 
the critical interdependence between the climate 
system, the biosphere, and the integrity of the socio-
sphere. These systems cannot be addressed in isola-
tion – they co-constitute each other. Effective adap-
tation and mitigation must recognise that planetary 
health, ecological health, human well-being, and a 
functioning economy are inseparably linked.

Stronger collaboration is essential – through commu-
nity empowerment and more integrated approach-
es to governance – to support this transition. The 
overarching societal goals should include achieving 
net zero emissions (see glossary for a definition) by 
transforming production and consumption patterns 
and meeting human needs through regenerative 
practices that allow diverse life forms (biodiversity) 
to thrive across habitats and ecosystems. Here, pri-
vate capital plays a key – though ambivalent – role.

This year’s report focuses on three interrelated pri-
orities:

(1.)	 Credibly measuring consumption-based GHG 
emissions as a necessary complement to pro-
duction-based accounting;

(2.)	 Supporting a sustainable food system that 
respects biosphere integrity, biosphere bound-
aries and ensures ecologies resilience;

(3.)	 Aligning private capital to avoid structural mis-
investment and instead finance regenerative, 
bio-diverse systems integrated with socio-eco-
nomic structures and promoting socio-ecologi-
cal equity.

Together, these actions will help Luxembourg devel-
op a forward-looking economic model that ensures 
long-term viability, enhances human and ecological 
well-being, and strengthens the country’s environ-
mental leadership within and beyond the EU.

Finally, in the face of growing backtracking on net 
zero commitments – both by companies and through 
measures such as the European Commission’s “Omni-
bus package” of simplification measures – it is essen-
tial to reaffirm why the EU’s 2050 climate neutrality 

matters: it is only achievable with climate resilient 
ecosystems at its core.

The OPC’s key recommendations are outlined below:

Consumption-based footprint accounts for a safe 
and just operating space
To achieve net zero by 2050, Luxembourg must begin 
tracking its consumption-based emissions, rather 
than relying solely on production-based account-
ing (as it currently does). The country’s high level of 
resource consumption, reflected in indicators such 
as Earth Overshoot Day, highlights the need for 
more comprehensive, sustainability-oriented mea-
surement approaches.

Five coordinated policy strategies aim to help Lux-
embourg quickly tackle both domestic and global 
impacts of its high consumption. At the same time, 
they support the country in staying within plane-
tary limits while maintaining a high quality of life.

	• Health-environment integration: Implement 
sustainable dietary patterns and improve access 
to and the quality and amount of green spaces. 
This would better recognise the essential rela-
tionship between ecological and human health.

	• Footprint reduction: Target a 40-50% reduction 
in biophysical footprints and prioritise absolute 
sustainability and well-being-centred con-
sumption.

	• Equitable resource distribution: Pursue more 
equitable resource access domestically and 
globally; align environmental goals with social 
justice principles for Luxembourg’s long-term 
benefit.

	• Dual accounting system: Track territorial and 
consumption-based emissions in parallel. 
Quantifying impacts embedded in imported 
goods and international transport informs 
effective policy-making and acknowledges Lux-
embourg’s responsibility for emissions regard-
less of where they occur. 

	• Resource efficiency: Optimise material and 
energy use; eliminate production that does not 
enhance quality of life.

Executive summary
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Measures for a climate resilient food system within 
and beyond Luxembourg
Develop an integrated national strategy and action 
plan for a climate-resilient food system. To avoid 
siloed thinking, resource and capacity waste, and to 
improve accountability, there should be close collab-
oration between the Ministry of the Environment, 
Climate and Biodiversity’s directorate on natural 
resources, water, and forest; the Department for Spa-
tial Planning; and relevant divisions within the Min-
istry of Agriculture and the Ministry of Health.

Key elements of an integrated national strategy are:

	• Prioritise sustainable land use to support fu-
ture food security and bio-ecological/environ-
mental resilience. Preserve fertile land for food 
production, integrate agroforestry for ecolog-
ical benefits, reduce reliance on biofuels and 
intensive livestock farming, and strengthen 
local vegetable production to improve regional 
nutritional security.

	• Incentivise nature-based solutions to pro-
gressively reduce the need for pesticides and 
tilling, and to support nutrients recovery. These 
efforts should follow the principles of a circular 
economy.

	• Support dietary shift towards climate-positive 
and climate-resilient diets. Replace commod-
ity imports, where possible, with regionally 
produced, healthy foods to support a shift 
towards diets that improve human well-be-
ing. Future-fit diets will involve reduced meat 
consumption, reflect the latest insights from 
nutrition science, and encourage collaboration 
across neighbouring countries and regional 
governance structures.

	• Reduce import dependence of synthetic chem-
icals, including synthetic pesticides, fertilizers, 
and fuels. Dependency reduction helps adapt 
to geopolitical instabilities with impacts on 
pricing and supply.

Private capital for Luxembourg and the European 
Green Deal
Private capital plays a vital role in financing the green 
infrastructure needed to meet Europe’s climate and 
biodiversity goals. As a leading hub for private equi-
ty (PE) and asset management, Luxembourg stands at 
the heart of this transformation. Much of this capital 
is channelled through US-based firms, but Luxem-
bourg’s role as a gateway gives it both responsibility 
and opportunity to lead the shift toward productive 
finance. By implementing targeted fiscal, regulatory, 
and transparency measures, the government can redi-
rect capital flows away from fossil fuels and harmful 
subsidies and toward investments that strengthen 
climate resilience, biodiversity, and social equity. But 
this transition must be carefully governed: in the con-
text of growing privatisation of utilities, housing, and 
digital infrastructure, there is a real risk of deepening 
inequalities and eroding public value.

Moreover, because many PE firms are legally incorpo-
rated in Luxembourg while operating abroad, these 
risks are often exported to other countries—ampli-
fying social and ecological costs beyond Luxem-
bourg’s borders.

To avoid this, Luxembourg must ensure its finan-
cial centre supports a just and inclusive transition, 
grounded in accountability and democratic over-
sight. Productive finance should serve the public 
good—not hollow it out.

Three urgent priorities stand out:

(1.)	 Enhance transparency and accountability for 
PE investments in critical infrastructure, with 
binding long-term commitments to prevent 
short-term cost-cutting, underinvestment, and 
asset stripping.

(2.)	 Promote municipal and community-led own-
ership of renewable energy and digital infra-
structure to prevent privatisation and prevent 
monopolisation.

(3.)	 Set enforceable investment criteria to ensure 
private capital aligns with net zero goals, 
labour protections, and fair access to essential 
infrastructure.
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1.	 Introduction 

This 2024 OPC Annual Report aligns with broader 
national and European reporting efforts on climate 
change mitigation and adaptation. Notable recent 
publications such as the European Climate Risk 
Assessment (EEA, 2024) and the European State of the 
Climate (C3S and WMO 2025) underscore the accel-
erating risks and impacts of climate change, as well 
as the need for immediate, integrated, and decisive 
action. In response, EU member states have updat-
ed their National Energy and Climate Plans (NECPs) 
and many adopted new policies and legislation.

Luxembourg is no exception. In 2024, the govern-
ment updated its NECP (better known under its 
French acronym, PNEC), strengthening measures 
to reach the 55% GHG emissions reduction target by 
2030. In parallel, work is underway on a Social Cli-
mate Plan and a revised national climate adaptation 
strategy, grounded in a participatory process that 
includes expert consultations and public workshops. 

In the financial sphere, the government is currently 
revising its Sustainable Finance Strategy and Inter-
national Climate Finance Strategy—both essential 
for aligning funding and investment with nation-
al and international sustainability objectives. The 
Luxembourg Pension Fund has been identified 
as a prime candidate for reform, to ensure that its 
investments are aligned with climate and biodiver-
sity commitments. A key area of focus—reflected in 
this report—is the restructuring of Luxembourg’s 
financial sector to ensure that investment capital 
supports, rather than undermines, sustainability 
and environmental goals.

In addition to its independent work, the OPC provid-
ed expert input to the government on the revised 
PNEC and the consultation process for the revision 
of the Climate Adaptation Strategy. While much of 
the OPC’s work in 2024 was commissioned by the 
government, this annual report serves a comple-
mentary purpose. It offers a broader perspective, 
emphasising the need to integrate climate change 
mitigation, adaptation, biodiversity, and ecolog-
ical health into a coherent and ambitious policy 
approach. This was supported by a representative 
survey on the “Public Opinion on Climate Change 
and Action in Luxembourg”, launched in September 
2024 with results published in a separate report in 
May 2025 (see Dupont et al. 2025).
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In 2021, a joint workshop held by the Intergovern-
mental Panel on Climate Change (IPCC) and the 
Intergovernmental Science-Policy Platform on Biodi-
versity and Ecosystem Services (IPBES) (IPBES-IPCC 
2022) highlighted the intrinsic connections between 
climate change and biodiversity loss:

	• The biosphere—the thin layer of life on and just 
below the Earth’s surface—has co-evolved with 
the atmosphere. Together, they form key parts 
of the climate system.

	• Climate change and biodiversity loss are 
mutually reinforcing. Addressing either issue 
in isolation is insufficient—effective solutions 
must consider both challenges together.

	• Many ecosystems and social-ecological systems 
lack the adaptive capacity to cope with un-
abated climate change. Even under ambitious 
emissions reduction scenarios, substantial 
adaptation efforts will be required to manage 
residual climate impacts.

	• While Protected Areas have played an essential 
role in biodiversity conservation, they have not 
been sufficient to halt biodiversity destruction 
and loss at a global scale. Conservation strate-
gies must go beyond isolated protection efforts.

	• A new conservation paradigm is needed—one 
that simultaneously promotes a habitable 
climate, self-sustaining biodiversity, and an 
equitable quality of life for all.

Moreover, a climate-stable future depends on a 
thriving biosphere. Ecosystems such as woodlands, 
peatlands, kelp forests, and salt marshes act as vital 
carbon sinks, locking away vast amounts of carbon. 
When these ecosystems are degraded, they become 
carbon sources rather than stores, worsening the cli-
mate crisis.

In Luxembourg, most wetlands have been drained. 
Since a series of droughts that began in 2018, for-
ests have also suffered: In 2023, only 15% of trees are 
undamaged, while over two-thirds are considerably 
damaged (STATEC 2024).

Healthy ecosystems are essential for climate adap-
tation (Figure 1). For example, planting new woody 
structures in various land-use settings—such as 
farmland and urban areas—can reduce flood risks, 
improve local soil hydrology (including water reten-
tion), and increase carbon sequestration. Restoring 
ecosystems in cities, agricultural landscapes, and 
protected natural areas—while safeguarding vital 
ecosystem services—must be a central pillar of Lux-
embourg’s climate strategy, supporting both human 
well-being and a resilient economy.

These findings underscore the urgent need for inte-
grated policies that reflect the deep interconnection 
between climate stability, ecosystem health, and 
human well-being. Conservation strategies must 
incorporate climate resilience, while climate poli-
cies must include strong safeguards for biodiversity. 
Only by addressing these challenges together can 
we secure a sustainable and resilient future for both 
people and nature.

1.1	 Critical links between climate and 
biodiversity policies
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Source:  Figure 1 was designed by the OPC in collaboration with Studio Polenta

Restoring nature is good for the climate.

Nature for climate

Help nature, help the climate!

Healthy ecosystems help guard against the impacts of climate change. This means we need to restore nature 
and protect forests and streams. The more trees we have in our neighbourhoods, the cleaner and cooler our  
air. Let’s protect nature everywhere and bring it back where we live and work!

Restoring nature is good for the climate.

Nature for climate

Help nature, help the climate!

Healthy ecosystems help guard against the impacts of climate change. This means we need to restore nature 
and protect forests and streams. The more trees we have in our neighbourhoods, the cleaner and cooler our  
air. Let’s protect nature everywhere and bring it back where we live and work!
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The year 2024 was marked by two significant inter-
national conferences with major implications for cli-
mate change and biodiversity action: the 29th Con-
ference of the Parties (COP29) to the United Nations 
Framework Convention on Climate Change (UNFC-
CC) in Baku, Azerbaijan, and the 16th Conference of 
the Parties (COP16) to the United Nations Conven-
tion on Biological Diversity (CBD) in Cali, Colombia.

A key takeaway from both conferences is the unde-
niable link between climate regulation and ecosys-
tem integrity (see Annex 2 for links between climate 
change and biodiversity loss). The health of the bio-
sphere directly shapes the impacts of climate change, 
with consequences for human well-being and eco-
nomic stability at all levels. In Luxembourg, this 
means acknowledging that climate policy cannot be 
developed in isolation from biodiversity protection. 
Its land degradation, soil sealing, and over-fertili-
sation must be addressed as core components of its 
national climate strategy.

One of the most pressing themes at COP29 (climate) 
and COP16 (biodiversity) was the urgent need to 
increase financial resources for both climate mit-
igation and biodiversity protection. This includes 
strengthening funding mechanisms at national 
and international levels. For example, a key focus of 
COP29 was securing additional pledges for adaptation 
finance, including contributions to the Adaptation 
Fund and the Loss and Damage finance mechanisms.

The most significant—and contested—outcome of 
COP29 was the agreement on a New Collective Quan-
tified Goal (NCQG) on climate finance, which replac-
es the previous target set at COP15 in 2009. However, 
the IPBES cautions that monetising ecosystem ser-
vices alone is not sufficient, as it risks reinforcing an 
exploitative rather than respectful relationship with 
nature. Instead, it calls for a fundamental shift in 
how we value and interact with the natural world. 

Luxembourg, as a leading global financial centre, holds 
a key responsibility in aligning international finan-
cial flows with the objectives of both Conventions.

In sum, the intergovernmental resolutions sum-
marised above emphasise the need to integrate cli-
mate change mitigation and adaptation efforts with 
a focus on ecological health and biosphere integrity. 
Moreover, they highlight the importance of ensuring 
that national policy-making—and national emis-
sions and impact accounting—does not simply shift 
the environmental burden to other parts of the world 
through the offshoring of negative externalities.  

The OPC accordingly posits that overarching socie-
tal goals must include the pursuit of net zero emis-
sions by transforming production and consumption 
patterns. This also involves reorganising production 
to meet essential human needs through regenera-
tive practices that enable diverse life forms to thrive 
across a range of habitats. While private capital is 
necessary, it plays an ambivalent role.

1.2	 COP29 and COP16: Linking climate 
with biodiversity action
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With reference to these interconnected socio-ecolog-
ical goals, this year’s OPC report focuses its recom-
mendations on three key themes: 

(1.)	 The OPC report offers new insights and recom-
mendations on accounting for both production- 
and consumption-based carbon emissions (see 
Section 2).

Credibly measuring consumption-based greenhouse 
gas (GHG) emissions is a necessary complement to 
tracking production-related emissions. It enables 
the identification of emissions generated abroad 
through the production of goods and services con-
sumed in Luxembourg. The OPC strongly encourag-
es the inclusion of consumption-based emissions in 
climate-related policymaking, to better account for 
the full carbon footprint associated with domestic 
consumption.

(2.)	 The report offers recommendations for meet-
ing essential food needs in Luxembourg, while 
respecting the need to reduce emissions and 
enhance carbon sequestration and biosphere 
integrity—both within and beyond national 
borders (see Section 3).

The measures needed to build a climate-resilient food 
system focus on agricultural policy and highlight the 
urgency of restoring ecological health in rural areas, 
while avoiding production extensification. Extensi-
fication—reducing yields per unit of farmland—can 
increase reliance on food imports and shift the eco-
logical burden of food production to other countries.

(3.)	 The report recommends exploring ways to 
leverage private capital to finance essential 
green infrastructure under the Green Deal, 
while emphasising the need for strong public 
oversight (see Section 4).

It calls for strict compliance and oversight to prevent 
structural misalignments resulting from overly per-
missive privatisation. Such measures are essential to 
ensure that private capital serves the broader pub-

lic interest—including the financing of agricultural 
development, regenerative practices, and biodiverse 
systems—rather than disproportionately benefiting 
dominant actors like large seed corporations and 
industrial agribusinesses. This is especially relevant 
for local communities, which play a vital role in safe-
guarding climate change adaptation. 

However, while policies that address ecological and 
emissions impacts beyond national borders are 
essential, lasting success in reversing ecological 
degradation and climate destabilisation can only be 
achieved if transformations in production and con-
sumption patterns are just and inclusive ensuring 
that no one is left behind (see also the principles in 
the first OPC Annual Report from 2022 reproduced in 
Annex 1 as well as Figure 2 and Section 5).

1.3	 Structure of the report
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To align this year’s recommendations with the prin-
ciples of a Just Transition—and with related work 
by other national and international advisory bodies, 
such as the Conseil Supérieur pour un Développement 
Durable—the recommendations in this report have 
also been developed in line with the principles of 
Doughnut Economics (Raworth, 2017).

Doughnut Economics offers a valuable framework 
for guiding societal and economic development in a 
way that respects both ecological ceilings and social 
foundations (Figure 2). The outer ring represents the 
ecological ceiling, helping to define the limits within 
which humanity must operate to preserve planetary 

boundaries, including climate stability and global 
biodiversity. These ecological thresholds can also 
inform national and local policy by highlighting the 
regional carrying capacity of ecosystems and the 
levels of resource use that should not be exceeded to 
avoid ecological collapse.

The inner ring symbolises the social foundation—the 
minimum standards required for human well-being, 
including access to food, education, housing, and 
healthcare. The Doughnut framework is therefore a 
useful tool for considering both the local and global 
impacts of proposed measures.

Figure 2:  The Doughnut framework – a diagram to guide humanity in the pursuit of long-term goals

Source:  Raworth (2017).

Note: The social foundation refers to the minimum standards needed to ensure that everyone can lead a dignified life. This means putting in 
place policies that guarantee access to, and affordability of, life’s essentials—such as food, housing, healthcare, education, and income secu-
rity—while preventing poverty and reducing inequality. The ecological ceiling represents the environmental limits that must not be exceeded 
if we are to protect the Earth’s life-support systems, including the climate. Staying within these boundaries means avoiding the overuse of 
natural resources and preventing ecological degradation.
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2.	 Consumption-based footprint 
as a metric for defining the 
safe and just operating space

2.1	 Luxembourg’s open economy and its 
specificities

The EU has reduced its GHG footprint by 30% over 
three decades (EEA, 2023). This was driven by more 
efficient technologies and emissions embodied in 
imports. Therefore, trade flows and consumption 
growth impact the carbon footprint more than off-
shoring production (Wood et al., 2020). Consequent-
ly, monitoring the consumption footprint is crucial 
for effective climate policy and ensuring a safe, just 
operating space.

Luxembourg’s environmental footprint is largely 
driven by its consumption patterns, closely tied to 
its economic affluence. This underscores the need for 
policies that mitigate consumption-related environ-
mental impacts, especially those linked to interna-
tional trade. Luxembourg’s current official measures 
focus exclusively on production-based emissions, in 
line with EU and international reporting guidelines, 
such as those established under the UNFCCC (UNF-
CCC, 2019). Figure 3 compares Luxembourg’s con-
sumption- and production-based carbon footprint. 
The term “carbon footprint” actually encompasses all 
GHG emissions, not just carbon dioxide. 

Luxembourg’s consumption-based environmental 
footprint aligns with broader studies on consump-
tion-based indicators. These indicators capture envi-
ronmental impacts linked to national consumption, 
including trade-related effects. A study using the 
EXIOBASE global multi-regional input-output model 
(Simas et al., 2017) highlights the strong link between 
affluence and environmental pressure under con-
sumption-based metrics, rather than produc-
tion-based ones. As a high-income country, Luxem-
bourg generates significant environmental impacts 

through its consumption patterns, driven by its eco-
nomic affluence.

Luxembourg’s consumption-based carbon footprint 
is heavily shaped by its role as an economic gravita-
tion centre that attracts a high number of cross-bor-
der commuters. The resulting surge in transport 
demand, still dominated by car usage, intensifies 
environmental pressures. With many workers com-
muting from neighbouring countries, Luxembourg’s 
per capita GHG emissions exceed those of other 
OECD nations. Given the transport sector’s major 
contribution to global GHG emissions, targeted pol-
icies are essential to mitigate the environmental 
impact of commuting (Baustert et al., 2019).

Luxembourg’s small size presents unique environ-
mental challenges. High population density and 
intensive economic activity drive significant land use 
change and air pollution. Lower fuel taxes compared 
to neighbouring countries further encourage car use, 
raising per capita carbon emissions. Effective urban 
and transport planning—alongside strong support 
and involvement from local planning authorities—is 
essential to curb urban sprawl and promote sustain-
able mobility (Lacoere et al., 2025).

To mitigate these environmental impacts of sprawl 
and mobility, Luxembourg must strengthen its hous-
ing policies and urban planning frameworks. Promot-
ing public transport and alternative forms of mobil-
ity is essential. In addition, further decarbonising 
the electricity mix and enhancing the speed and cov-
erage of public transport are crucial to meeting the 
growing mobility needs of commuters.
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EXPORTED 
EMISSIONS 
for consumption abroad

5.0

Consumption-based and production-based 

Carbon footprint

IMPORTED  
EMISSIONS

LUXEMBOURG 
EMISSIONS

Emissions produced 
abroad for consumption 

in LU

for consumption in LU

11.4

7.1

CONSUMPTION
Greenhouse gases emitted 
anywhere due to consumption 
in LU (11700 kt CO2eq or  
18.5 t CO2eq per capita per year)

 
decisions of consumers in LU

PRODUCTION
Greenhouse gases emitted  
in LU due to production in LU  
(12.1 t CO2eq per capita per year)

-
tional demand for LU products 

Let’s reduce Luxembourg’s carbon footprint—consume less and choose low-carbon 
alternatives. Our consumption causes more GHG emissions than we emit here in 
Luxembourg from our production. Our goal is net zero by 2050, and we can all play  
a part by consuming less and better. 

t CO2eq/cap per year

t CO2eq/cap 
per year

t CO2eq/cap 
per year

7.1 + 11.4 = 18.5 7.1 + 5.0 = 12.1
t CO2eq per capita per year 
due to consumption in LU

t CO2eq per capita per year  
due to production in LU

2020 2020

2050

2040 2040

2050

-90%

2030
-55% by 2030 

(compared  
to 2005)

CALL TO ACTION

2030

WASTEAGRICULTURE, 
FORESTRY INDUSTRY

TRANSPORT 
NATIONAL

TRANSPORT  
(fuel export)

BUILDINGS

MOBILITY

CONSUMPTION

PUBLIC 
SERVICES

HOUSING

FOOD

NET ZERO
but necessary to 
limit global warming 
to 1.5°C

NET ZERO

Source: MECB calculations using data from LU’s GHG Inventory, PNEC, STATEC consumption-based footprint, LIST sector  
shares of consumption-based footprint.

Source:  Figure 3 was designed by the OPC in collaboration with Studio Polenta

Food consumption is a major global contributor to 
GHG, accounting for about 20% of Luxembourg’s car-
bon footprint (Figure 3). In Luxembourg, as in other 

high-income countries, its carbon footprint is signifi-
cant but lower than that of transportation. 
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2.2	 Linking Luxembourg’s consumption-
based carbon footprint with concrete 
economic activity

Whether it is possible to achieve emissions reduc-
tions whilst pursuing economic growth – that is, 
“decoupling” of GHG emissions from growth - is a 
contested field (Papież et al. 2021, Freire-González et 
al. 2024). Quantified “degrees of decoupling growth 
from very specific emissions” vary considerably 
depending on the methodological approach used 
to infer levels of emissions and associated impacts 
(Sanyé-Mengual et al., 2019). 

Technological progress, particularly in energy effi-
ciency and production improvements, is seen as 
key to promoting decoupling. However, in Norway, 
despite efficiency gains, absolute decoupling has 
not been achieved (Tenorio and Gomez‐Baggethun, 
2024). Similarly, the Netherlands’ shift to a circu-
lar economy shows potential for domestic resource 
decoupling but has mixed global effects. While it has 
boosted employment and value added, it has also 
slightly increased domestic environmental impacts 
(De Boer et al., 2021). International trade further com-
plicates decoupling, as many developed countries 
reduce emissions from domestic goods but not from 
imports, underscoring the need to account for con-
sumption-based emissions (Wang et al., 2024).

Therefore, considering consumption-based foot-
prints is crucial when assessing decoupling, as it pro-
vides a more comprehensive view of environmental 
impacts beyond domestic production.

A recent study by Vogel and Hickel (2023) examined 
whether wealthy countries are managing to reduce 
their carbon emissions while continuing to grow 
their economies—a concept known as “absolute 
decoupling”. They found that 11 high-income coun-
tries did achieve this between 2013 and 2019, when 
measuring consumption-based CO2 emissions:

However, the reductions were far too slow to meet 
the targets set by the Paris Agreement. For exam-
ple, if these countries continued at the same pace, it 
would take them between 73 and 369 years (on aver-

age, 223 years) to reduce their emissions by 95%—a 
level broadly consistent with climate safety. In the 
process, they would use up between five and 162 
times more than their fair share of the global carbon 
budget for keeping global warming below 1.5°C, based 
on calculations that give each country an equitable 
portion of the remaining carbon space. This example 
highlights that while absolute decoupling is techni-
cally possible, current rates are far too slow. High-in-
come countries such as Luxembourg must deliver 
much faster and deeper emissions cuts to meet their 
fair share in limiting global warming.

Unless one assumes a continuous and unprecedented 
surge in the decoupling rate driven by breakthrough 
technological innovation, it seems highly improba-
ble—and extremely risky—to expect absolute decou-
pling to occur at a pace and consistency aligned with 
climate targets.

Thus, technological progress alone is insufficient to 
decrease GHG emissions rapidly enough to avoid the 
dangerous impacts of climate change. Behavioural 
change is another important lever, one that can 
affect not just GHG emissions within a country’s bor-
der (e.g. by individuals switching to public transport 
to reduce domestic transport-related emissions) but 
also consumption-based emissions occurring abroad 
(e.g. by individuals opting for sustainably produced 
imported goods or reducing consumption altogeth-
er). The role of these joint levers of technological 
change, behavioural change, and government policy 
is illustrated in Figure 4. 

In wealthy countries where basic human needs are 
generally met, the concept of “less is more” has taken 
hold. Human needs theory argues that vital dimen-
sions of well-being correlate with consumption, but 
only up to a threshold. It implies a mitigation strat-
egy that protects minimum levels of consumption 
but critically analyses excessive consumption (Lamb 
and Steinberger, 2017).  
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Source:  Figure 4 was designed by the OPC in collaboration with Studio Polenta

Less is More

WELLBEING

TECHNOLOGICAL 
CHANGE

GOVERNMENT 
POLICY

LIFESTYLE 
CHANGE

2020

2030

2050

MORE

Fast fashion, fast tech, 
mobile phones,  

cheap products,  
overconsumption

CONSUMPTION 
GOODS

MOBILITY
Diesel car, petrol car,  

car-reliant neighborhoods, 

luxury travel, vehicle noise

FOOD
Food waste, high meat 
consumption, plastic 

packaging, deforestation, 
overuse of fertilizers and 

pesticides, excessive  
tillage, monoculture  
farming, overgrazing

HOUSING
Fossil fuel heating,  

poor insulation, energy 
loss, high energy prices, 

drafts and air leaks, 
non-circular building  
design, construction  
materials with high  

embedded  
emissions

PUBLIC 
SERVICES
Unsustainable  

procurement, exces-
sive energy and water 

consumption, fossil fuel 
 

 
buildings

Less consumption, less pollution, more wellbeing.

How can we reduce greenhouse gas (GHG) emissions? To reach net zero by 2050, Luxembourg 
must cut emissions by 90% by 2040. This is achievable! Government, industry, and each of us 
must take responsibility and act now. Policies, technology, and daily choices all matter. And if  
we decarbonise together, we reduce stress and gain greener spaces, healthier lives, and  
greater wellbeing.

Efforts to change behaviour to reduce one’s impact 
on climate change can be motivated by a desire to 
protect human health and wellbeing for oneself and 
others, both now and in the future (inter-genera-
tional equity) and both at home and across the globe 

(international equity). But not everyone is motivated 
by altruistic arguments. As the impacts of climate 
change reverberate around the globe with impacts on 
the home economy, the case can increasingly be made 
for self-interest as an important motivator (Figure 5).     

Consumption-based footprint
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Just because we can’t see the potentially damaging impacts of our consumption abroad, doesn’t 
mean they’re not real. What we buy here can cause pollution and emissions abroad—and those 
impacts come back to us as higher prices and extreme weather, like heatwaves, droughts, and 

 
And the best thing to do is of course to buy less. 

Source:  Figure 5 was  

designed by the OPC in  

collaboration with Studio Polenta
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Just because we can’t see the potentially damaging impacts of our consumption abroad, doesn’t 
mean they’re not real. What we buy here can cause pollution and emissions abroad—and those 
impacts come back to us as higher prices and extreme weather, like heatwaves, droughts, and 

 
And the best thing to do is of course to buy less. 

Consumption-based footprint
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2.3	 Recommendations to stay within the 
“safe and just operating space” of the 
Doughnut framework

Luxembourg can adopt a multifaceted strategy to stay 
within planetary boundaries while maintaining a high 
quality of life. Key actions include improving resource 
efficiency, encouraging sustainable diets, reducing 
biophysical footprints, fostering equity, and align-
ing national policies with global sustainability goals.

(1.)	 Enhance production and consumption 
efficiency and efficacy

Increasing resource efficiency is essential for reduc-
ing environmental impact while maintaining well-be-
ing. This means using materials and energy more 
effectively across both production and consumption. 
For example, Tønnessen (2023) suggests that enhanc-
ing resource efficiency, cutting out non-beneficial pro-
duction and economic activity, and encouraging more 
sufficient consumption can help countries stay within 
both planetary and social boundaries.

(2.)	 Link ecological with human health
Policies that reintegrate nature into people’s lives—
ranging from promoting sustainable diets to creating 
more opportunities for time in nature—have clear 
benefits for both physical and mental well-being. 
Adopting sustainable dietary patterns is essential, 
as high-quality diets with low environmental impact 
can help reduce planetary pressures. However, to 
ensure widespread adoption, these diets must also 
be affordable and culturally acceptable. Public health 
strategies should highlight the synergies between 
health and environmental sustainability (Leydon et 
al., 2023). Environmental justice plays a crucial role in 
ensuring equitable access to green spaces. The 3-30-
300 rule, which suggests that individuals should see at 
least three trees from their home, have 30% tree can-
opy cover in their neighbourhood, and be within 300 
metres of a green space, is an important benchmark 
for urban planning and well-being (Konijnendijk, 2023).

(3.)	 Reduce biophysical footprints
Significantly reducing biophysical footprints by 
40-50% is essential to staying within the safe and 
just space framework. However, this reduction is 

unlikely to be achieved solely through decoupling 
economic growth from environmental impacts. 
Instead, a fundamental shift towards new models 
of absolute sustainability is needed—prioritising 
well-being-oriented consumption and production 
patterns over growth-driven approaches.

(4.)	 Equity and fair distribution
Promoting equity in the distribution of resourc-
es is essential for advancing global sustainability. 
Wealthy countries like Luxembourg have both an 
ethical responsibility and a clear self-interest in sup-
porting fairer access to resources and ecosystem 
services. Integrating social equity into the planetary 
boundaries framework is crucial for achieving long-
term global sustainability (Steffen and Smith, 2013).

(5.)	 National-level implementation
Luxembourg should implement the Planetary Bound-
aries Framework (Raworth, 2017) at the national level 
to assess and manage its consumption-based envi-
ronmental footprint. This requires setting national 
limits and priorities for actions based on specific 
environmental challenges, in particular climate 
change and biodiversity destruction/loss.

Effective policy instruments for tracking consump-
tion-based footprint are:

Building a dual reporting system:
	• Track both territorial and consumption-based 

emissions in parallel.
	• Develop annual consumption-based emissions 

inventories, accounting for emissions from 
imported goods, international transport, and 
Luxembourg’s consumption abroad.

Setting consumption-based targets:
	• Establish an environmental policy goal that 

explicitly reduces Luxembourg’s global impact.
	• Acknowledge responsibility and ensure ac-

countability for consumption-driven emissions, 
regardless of location.

Consumption-based footprint
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3.	 Climate resilient food 
systems and land use

3.1	 Accounting for global consequences 
in agricultural policies: key 
considerations for Luxembourg

Agricultural policies must consider the risk of shift-
ing emissions to other regions rather than achieving 
true environmental benefits. Food policy rules often 
conflict, aiming to increase commodity production 
while reducing environmental impacts. These con-
tradictions create self-reinforcing feedback loops 
that degrade interconnected ecological and social 
systems, significantly affecting rural communities 
(Hull et al., 2015).

In the Global North, economic, social, and regula-
tory shifts over the past three decades have led to 
farm abandonment, afforestation, and de-inten-
sification of land use (van der Zanden et al., 2017; 
Winkler et al., 2021). However, such de-intensifica-
tion does not reduce global environmental impacts; 
instead, it offshores production to countries in the 
Global South, increasing reliance on longer, more 
fuel-intensive supply chains (Kastner et al., 2021; 
Winkler et al., 2021).

In the EU, research on agri-food production often 
overlooks this offshoring effect, leading to policies 
that fail to address global sustainability concerns 
(Sun et al., 2022). This dynamic exacerbates inequal-
ity and fragility across regions, a concern that also 
applies to Luxembourg’s adoption of the EU’s Com-
mon Agricultural Policy Framework (2023-2027), as 
elaborated below.

The separation of subsidy schemes for highly pro-
ductive arable land and extensification encourages 
more ecologically friendly farming in some areas 
but also reinforces high-input, synthetic chemi-
cal-based agriculture on arable land. Both the pro-
duction of these chemical inputs and the farming 

practices involved are highly energy intensive. By 
contrast, extensification reduces agricultural land 
productivity per hectare, which can shift ecological 
impacts abroad as more food imports are required. 
This growing reliance on imports increases depen-
dence on fuel-intensive logistics and lengthens food 
supply chains (Dörry and Schulz, 2020).

To address this, diversifying production and adopt-
ing multi-layered agricultural systems are essential. 
These approaches – often referred to as “ecological 
intensification” – align with regenerative farming by 
enhancing biodiversity, even on actively cultivated 
land. They also support the replacement of chemical 
pesticides with proven nature-based solutions, such 
as nitrogen-fixing plants and beneficial insects for 
pest control (Goulet et al., 2023).

The EU Common Agricultural Policy (CAP) supports 
ecological practices on productive land through Eco-
Schemes (Pillar I) and Agri-Environmental Measures 
(AEMs) under Pillar II.1 The 2023-2027 CAP frame-
work places a stronger emphasis on integrating eco-
logical sustainability with agricultural productivity. 
However, Luxembourg has not yet fully implemented 
these advancements.

A key instrument within the CAP is its “green archi-
tecture,” which combines both mandatory and vol-
untary measures to align farm productivity with 
environmental sustainability. Under Pillar I (direct 

1  The legal basis for these measures is embedded in Regulation (EU) 

2021/2115, which outlines the rules for the CAP Strategic Plans.
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payments), Eco-Schemes2 reward farmers for 
eco-friendly practices, such as crop rotation, improv-
ing soil health, water management, and biodiversi-
ty conservation. These schemes also promote “car-
bon farming,” which focuses on maximising carbon 
sequestration in soils. Luxembourg has implemented 
many of these schemes. While participation is volun-
tary for farmers, it is mandatory for Member States 
to make them available.

2  Article 28 of Regulation (EU) 2021/2115 on the CAP Strategic Plan 

(CSP) outlines the requirements for Eco-Schemes.

Under Pillar II of the CAP, Agri-Environmental Mea-
sures (AEMs)3 support long-term environmental 
improvements by offering financial incentives for 
sustainable land management. AEMs can include 
higher payments for farmers who adopt practices 
that combine productive land use with ecological 
benefits—for example, organic and regenerative 
farming, integrated pest management, and buffer 
strips along waterways. As AEMs fall under rural 
development, Member States are not obliged to 
implement them. Luxembourg has only partially 
adopted these measures.

3  Articles 65–70 of Regulation (EU) 2021/2116, which relates to rural 

development, outlines the criteria for AEMs and how member states can 

design these schemes to provide financial support to farmers who adopt 

such practices.

3.2	 Recommendations for an integrated 
national strategy on climate-resilient 
food systems

A climate-resilient food system requires coordinat-
ed action across multiple sectors. Climate change 
poses interconnected threats, making it essential to 
integrate policies that both reduce GHG emissions 
from agriculture and land use, and strengthen resil-
ience to extreme weather events such as floods and 
droughts. Mitigation and adaptation must go hand 
in hand.

To achieve this, Luxembourg needs a comprehensive 
national strategy to enhance the resilience of its food, 
water, and ecosystem systems. This will require close 
collaboration between the Ministry of the Environ-
ment, Climate and Biodiversity’s directorate on nat-
ural resources, water, and forest; the Department for 
Spatial Planning; and relevant divisions within the 
Ministry of Agriculture and the Ministry of Health. 
These ministries should jointly develop an integrated 
strategy for a climate-resilient food system.

The case for an integrated national strategy for a cli-
mate-resilient food system is supported by the fol-
lowing key elements:

(1.)	 Promote future food security and sustainable 
land use

To safeguard future food security, fertile land 
must be protected for food production. Key actions 
include:

	• Developing a national land-use and biomass 
plan to balance economic and ecological needs.

	• Prioritising food over feed and biofuel crops:
75% of arable land for human food by 2030; 
100% by 2050.
Ban biofuel production from arable crops.

	• Promote crop diversification, e.g. soybeans in 
rotations (5% target by 2030) (see Bayram et al., 
2023; 2024).

	• Collaborate regionally (Greater Region) on 
shared food sustainability goals.
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(2.)	 Strategically diversify in key areas
Diversification enhances soil health, carbon storage, 
and food system resilience. Key actions include:

	• Boosting production of nutrient-rich, 
drought-resilient crops like legumes, berries, 
and oilseeds.

	• Supporting small-scale vegetable farming 
through adapted subsidy schemes.

	• Encouraging regenerative farming and citi-
zen-led initiatives like market gardening and 
urban agriculture.

(3.)	 Support dietary shift towards climate-positive 
and climate-resilient diets (from production to 
consumption)

Climate-resilient food policy must align with health 
and nutrition science. Key actions include:

	• Gradually reduce livestock density and support 
diverse, adaptive grazing systems.

	• Expand vegetable production and support com-
munity-supported agriculture.

	• Engage citizens and employers in healthy, na-
ture-connected food systems.

	• Provide long-term access to land for sustain-
able food ventures, especially on public land.

(4.)	 Develop a climate-resilient farming certification
A new climate-fit farming certification scheme 
should guide farms towards climate resilience. Key 
elements would include:

	• Recognise practices such as reduced tilling, 
ecosystem restoration, and crop diversification.

	• Link certification to insurance premiums to 
reward climate-adaptive behaviour.

	• Go beyond organic by integrating risk manage-
ment (e.g. flood and erosion control).

(5.)	 Reduce dependency on import of synthetic 
chemicals

Luxembourg should build a more self-sufficient, 
regional food system to buffer against supply chain 
shocks driven by climate change and geopolitical 
instability. Key actions include:

	• Promoting nature-based solutions to reduce 
reliance on synthetic inputs.

	• Applying circular economy principles to recov-
er nutrients and protect soil health.
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4.	 Investing in Net Zero and 
the Green Deal

4.1	 Luxembourg’s role in aligning private 
finance with public climate goals

As a major global financial centre, Luxembourg has a 
critical role to play in addressing climate change. The 
country can leverage its financial expertise to mobil-
ise sustainable investment, align private capital with 
climate goals, and support developing countries in 
accessing much-needed climate finance. The success 
of commitments made at COP29 will depend not only 
on government action but also on the willingness of 
private finance to step up and take responsibility for 
a greener, fairer, and more sustainable future.

Global climate finance in 2022 was predominant-
ly public, with bilateral and multilateral sources 
accounting for nearly 80% of total funding (OECD, 
2024). However, after several years of stagnation, 
private finance mobilised through public initiatives 
increased by 52% from 2021 to 2022 (OECD, 2024). Cli-
mate mitigation projects received the largest share of 
funding (60%), while adaptation accounted for 28%.

The most significant and contested item at COP29 
was the agreement on a new collective quantified 
goal (NCQG) on climate finance, which replaced the 
previous target set at COP15 in 2009. The previous 
goal required industrialised countries to provide 
US$100 billion annually to developing nations by 
2020. However, progress was slow: it was not until 
2022 that this target was finally met, with US$115.9 
billion mobilised (OECD, 2024).

At COP29, countries reached a last-minute agree-
ment on the NCQG: mobilising US$300 billion per 
year by 2035. The OPC acknowledges that the NCQG 
falls short of meeting actual financial needs but wel-
comes the consensus reached by all 198 COP coun-
tries. The key challenge now is to ensure swift and 
effective implementation through international 
cooperation and innovative financial mechanisms.

Luxembourg’s public climate finance is among the 
highest worldwide relative to GDP, exceeding 3%. 
According to the UNFCCC Standing Committee on 
Finance (2024), Luxembourg provides this finance in 
addition to its official development assistance—set 
at 1% of gross national income—making it a positive 
outlier among donor countries (see Figure 6).
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The OPC commends Luxembourg’s continued com-
mitment to international climate finance—par-
ticularly in light of its recent decision to increase 
its pledge from €220 million for 2021–2025 to €320 
million for 2026–2030. As a major financial centre, 
Luxembourg has a unique opportunity to help align 
global financial flows with the objectives of the Paris 
Agreement and the Kunming-Montreal Global Biodi-
versity Framework.

However, ongoing investment in fossil fuels contin-
ues to undermine both climate and biodiversity goals.

The Sixth Biennial Assessment and Overview of Cli-
mate Finance Flows by the UNFCCC Standing Com-
mittee on Finance (2024) highlights a major misal-
location of resources. While global climate finance 
remains well below the levels required to meet 
the Paris targets, sufficient public and private cap-
ital exists to fill the gap. Alarmingly, annual fossil 
fuel investments amount to nearly US$1 trillion, 
with fossil fuel subsidies reaching US$1.1 trillion 
(UNFCCC Standing Committee on Finance, 2024). 
In addition, subsidies for environmentally harm-
ful practices in agriculture, fisheries, and forest-
ry total US$530 billion per year. Altogether, these 
US$2.6 trillion in harmful subsidies and investments 
more than double the US$1.3 trillion currently being 

directed towards global climate finance. Redirect-
ing even a portion of these funds towards sustain-
able investment would represent a major step for-
ward during this decisive decade.

Figure 6:  Climate significant expenditure/GDP (in percent of GDP)

Source:  UNFCCC Standing Committee on Finance (2024)
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4.2	 The price of green: How private equity 
shapes the climate transition

The financial industry has shifted enormously over 
the past two decades,4 revealing a growing tension 
between extractive investments—focused on short-
term gains for investors at the expense of communi-
ties and the environment—and productive invest-
ments that create long-term value by supporting 
sustainable businesses, infrastructure, and local 
development. Private equity (PE) has been central to 
this shift. Its business model prioritises short-term, 
high returns, often through high-risk, low-responsi-
bility ventures (Pike, 2023; Pike et al., 2019).

Today’s surge of private investment in green and dig-
ital infrastructure marks what scholars describe as 
a third wave of privatisation since the 1980s (Dörry, 
2025: 123). Earlier waves frequently led to higher con-
sumer costs, weaker services, and reduced account-
ability. The danger now is that these patterns may be 
repeated under the banner of climate action.

Luxembourg, as Europe’s leading centre for PE incor-
poration, sits at the heart of this development. The 
country plays a key role in shaping the investment 
strategies of PE firms—through tax planning, legal 
frameworks, and incorporation rules—and therefore 
bears responsibility for their wider social and eco-
logical effects elsewhere (Feldman & Kenney, 2024). 
With the EU Green Deal requiring an estimated €477 
billion in annual investment (ECB, 2025), private cap-
ital will be indispensable. But if channelled poorly, it 
risks undermining the very resilience and equity the 
green transition is meant to deliver.

Opportunities in private capital
PE firms are increasingly active in green finance, 
investing in renewable energy, battery storage, 
hydrogen, carbon capture, and digital infrastruc-

4  As The Economist (2025) recently put it: “American finance has been 

transformed. A mix of asset managers, hedge funds, private-equity firms 

and trading firms – including Apollo, BlackRock, Blackstone, Citadel, 

Jane Street, KKR and Millennium – have emerged from the shadows to 

elbow aside the incumbents. They are fundamentally different from the 

banks, insurers and old-style funds they have replaced. They are also big, 

complex and untested.”

ture. As Europe’s leading PE hub, Luxembourg 
exports financial services and acts as a key gateway 
for global capital flows (LPEA, 2020). Public–private 
instruments such as blended finance, which use pub-
lic funds to de-risk private investment, offer further 
opportunities to mobilise capital into sustainable 
infrastructure and nature-based solutions.

If governed responsibly, PE could help accelerate 
decarbonisation, modernise infrastructure, and sup-
port technological innovation.

Risks of PE dominance
Despite this potential, the PE model carries system-
ic risks when applied to essential services and long-
term infrastructure. The typical three-to-ten-year 
investment horizon of PE firms clashes with the 
decades-long cycles needed for sustainable energy, 
housing, or water systems. This mismatch encour-
ages underinvestment in maintenance, aggressive 
cost-cutting, and strategies that prioritise financial 
engineering over community resilience.

The pressure to maximise returns can divert resourc-
es away from public benefit, innovation, and rein-
vestment. Light regulatory oversight further erodes 
transparency and accountability. As a result, demo-
cratic control over vital infrastructure is weakened, 
while the costs of risk and failure are shifted onto 
the public (see also OPC, 2022).

PE’s impact becomes clearest when looking at every-
day community essentials (Figure 7):

	• Housing – rent hikes, forced “renovations,” and 
profit-driven flips displace tenants.

	• Water & heat – bills rise while maintenance is 
deferred, service cuts boost profits.

	• Energy – fossil assets are retained instead of 
shifting to clean, local power.

	• Grids & digital platforms – data extraction, con-
tract lock-ins, and surge pricing hit low-income 
households hardest.

	• Healthcare & care – services close if unprofit-
able, fees rise, staff face burnout.
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Private capital risks  
undermining our wellbeing

Strong communities are key to climate resilience—and they need a solid foundation to thrive.
That foundation can be weakened when private equity investment takes control of sensitive 

people. But privatization and rising rents can break community strength.
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	• Retail & everyday services – big chains push out 
local shops, creating “service deserts,” (includ-
ing food deserts).

	• Public transport & mobility – route cuts force 
car use and raise costs (even when free for the 
public).

	• Green spaces & nature – land is sold off for more 
profitable real estate projects, trees disappear, 
leaving less shade, more floods, and reduced 
biodiversity.

The resulting “cracks” (see Figure 7) show how 
extractive finance can hollow out communities 
while claiming to fund the green transition. Indeed, 
PE investments in housing, infrastructure, and utili-
ties generate mixed outcomes:

	• Ecological – some projects cut emissions, others 
drive sprawl, land conflicts, or ecological dis-
ruption.

	• Social – investments may expand access, but 
often displace residents, exclude vulnerable 
groups, or erode social cohesion.

	• Economic – while offering steady returns to 
investors, PE often fuels speculation, monopoly 
pricing, and rising household costs.

In short: without strong governance, the same 
investment can either build resilience or erode it. 
Imposing effective regulation on PE firms is noto-
riously difficult, as they are typically structured as 
limited partnerships, which limits transparency and 
shields them from many reporting requirements.5

Systemic implications and case studies
Luxembourg’s prominence in PE incorporation 
makes it a structural enabler of these dynam-
ics—both domestically and, above all, in the target 
countries of these private investments. PE firms 
increasingly acquire not only assets but entire infra-
structure ecosystems—transport, utilities, or digital 

5  Private equity funds are most often organised as limited partner-

ships, where the general partner (the PE firm) manages the fund and lim-

ited partners (institutional investors such as pension funds or endow-

ments) provide capital. This legal form grants managers wide discretion, 

restricts investor liability, and exempts the fund from many public disclo-

sure obligations compared to listed companies or mutual funds—mak-

ing oversight and accountability more challenging (Appelbaum & Batt, 

2014; Feldman & Kenney, 2024).

platforms—integrating them into global investment 
portfolios. While such consolidation may create 
operational efficiencies, it also entrenches private 
control over services critical for equitable climate 
adaptation.

Historical evidence underscores the risks of poorly 
regulated privatisation. Since the late 1970s, the pri-
vatisation of housing, water, and energy has often 
resulted in:

	• higher consumer costs,
	• underfunded services, and
	• exploitative contracts limiting public oversight.

A striking example is Thames Water, privatised in 
1989. Over decades, ownership changes—including 
by Macquarie Group—saddled the company with 
nearly £19 billion in debt while extracting dividends, 
leading to chronic underinvestment and repeat-
ed environmental breaches (Allen & Pryke, 2013). 
In 2025, Ofwat, the regulator, fined Thames Water 
a record £122.7 million, including £104.5 million for 
sewage pollution. Shareholders have since refused to 
inject additional equity, casting doubt over the firm’s 
financial stability (AP News, 2025; Young, 2024). The 
case highlights the long-term consequences of finan-
cialising essential services: profits for investors, 
risks for communities.

Reframing the transition: From growth to justice
Private capital is indispensable for financing the green 
transition, but the model through which it is deployed 
matters as much as the volume invested. The IEA, for 
example, estimates that global investment needs for 
energy infrastructure alone will reach US$1.8 trillion 
annually (IEA, 2023a; 2023b; 2024).

Without adequate governance, however, the com-
mercialisation of sustainability risks producing:

	• unaffordable essential services,
	• erosion of local communities and businesses, 

and
	• widening social, ecological, and spatial in-

equality.

Luxembourg has both responsibility and opportunity. 
By ensuring transparency, accountability, and equity 
in how PE is channelled, it can help shape a transition 
that is not only green, but also just and resilient.
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4.3	 Recommendations to promote 
long-term public value

The Luxembourg government has several tools at its 
disposal to accelerate the reallocation of finance and 
ensure that its financial centre supports a sustain-
able transition:

(1.)	 Address ecological and financial risks head-on.
Climate- and biodiversity-related risks—such as fos-
sil fuel exposure, land degradation, and unchecked 
consumption-based emissions—are already materi-
al for banks, funds, and asset managers in Luxem-
bourg. Inaction will increase liabilities, reduce asset 
performance, and eventually damage Luxembourg’s 
reputation as a sustainable finance leader. Proac-
tive measures are not only ethical, but economically 
essential.

(2.)	 Align private capital with public value.
Private equity and institutional investors play a 
growing role in the green transition, but short-term 
profit motives often conflict with long-term pub-
lic interest. Strong oversight and governance safe-
guards are needed to ensure that PE-backed infra-
structure serves transparency, accountability, and 
resilience rather than extraction.

(3.)	 Use fiscal and regulatory tools to steer finance.
Reforms to the taxe d’abonnement could penalise 
fossil fuel–intensive funds while rewarding align-
ment with the EU Sustainable Finance Taxonomy. At 
the same time, stricter sustainability standards and 
mandatory disclosure of climate-related financial 
risks would reduce greenwashing and make Luxem-
bourg’s fund industry more accountable—especially 
in the PE sector.

(4.)	 Scale up fair and community-based finance.
Public funds can de-risk and leverage private invest-
ment in climate solutions. At the same time, Luxem-
bourg should support cooperative, municipal, and 
non-profit ownership models to maintain democrat-
ic control over critical infrastructure such as trans-
port, energy, digital systems, and data.

Net zero and the green deal
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5.	 Conclusions

This OPC report highlights the urgent need for inte-
grated policy approaches that recognise the inter-
dependence of climate stability, ecosystem health, 
human well-being, and a future-fit economy. In a 
globally connected world, national policies—espe-
cially in affluent countries like Luxembourg—must 
also account for their cross-border impacts on people 
and ecosystems abroad.

Systemic transformation for climate-resilient devel-
opment will only succeed if equity and justice are 
placed at the centre—ensuring that “no one is left 
behind,” as emphasised in the European Green Deal.

To support this transition, the report puts forward 
targeted recommendations across three strategic 
areas:

(1.)	 Rethinking carbon accounting
Luxembourg must move beyond a narrow focus on 
production-based emissions (as required by inter-
national reporting standards) and also account for 
consumption-based emissions. This more complete 
picture would capture the climate impact of national 
lifestyles and externalised emissions, enabling more 
honest and effective policymaking.

(2.)	 Transforming the food system
A climate-resilient food system must restore eco-
logical health without shifting impacts abroad or 
increasing dependence on imports. A regenerative, 
regionally rooted, and ecologically responsible food 
strategy is essential to protect biodiversity and 
nutritional security.

(3.)	 Mobilising private capital for the public good
Private capital will be essential for financing the 
green transition—but only if it is guided by strong 
oversight, transparency, and a commitment to equity. 
Without safeguards, unchecked privatisation risks 
undermining ecosystems, community resilience, and 
urgent climate adaptation. Luxembourg must align 
its policies with international climate and biodiver-
sity targets, ensure its financial centre drives sus-
tainability rather than obstructing it, hold financial 
actors accountable for their impacts, and break down 
policy silos so that climate, finance, agriculture, and 
industry reinforce one another.

As a leading financial centre, Luxembourg cannot 
afford passivity. Inaction is not only ethically inde-
fensible—it also threatens economic resilience and 
environmental integrity.
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Glossary

Net-zero emissions – Net zero refers to a state in 
which the greenhouse gases going into the atmo-
sphere are balanced by removal out of the atmo-
sphere. We still produce some emissions (like from 
transport or industry), but we reduce them as much 
as possible and then remove the rest, so the total 
equals zero. Reaching net zero is essential to stop cli-
mate change from getting worse.

Omnibus Package – The European Commission’s 
Omnibus Simplification Package is a set of legisla-
tive updates introduced in February 2025 covering 
a number of legislative areas, including sustainable 
finance rules, the carbon border adjustment mech-
anism and investment with the aim of simplifying 
EU rules, enhancing competitiveness and attracting 
investment. The Package sparked debate among var-
ious stakeholders. While the European Commission 
argues it simplifies regulations and boosts competi-
tiveness, critics (including the OPC) fear it will weak-
en environmental and social protections, potentially 
undermining the EU’s climate goals and corporate 
accountability.

Earth Overshoot Day – It marks the date each year 
when humanity has used up all the natural resourc-
es that Earth can regenerate in that year. After this 
day, we are living on ecological “credit”—using more 
forests, water, land, and emitting more CO2 than the 
planet can sustainably handle. The earlier the date, 
the more pressure we are putting on nature. The goal 
is to move Earth Overshoot Day later each year by 
living more sustainably. Earth Overshoot Day is cal-
culated by the Global Footprint Network (GFN, 2025). 

3-30-300 rule – This “rule” was introduced by C. Koni-
jnendijk and refers to a simple guideline for healthi-
er, greener cities to help improve air quality, reduce 
stress, support biodiversity, and make urban areas 
more climate-resilient and pleasant to live in. It 
maintains that 3 trees should be visible from every 
home, 30% tree canopy should cover each neigh-
bourhood, and 300 metres is the maximum distance 
everyone should live from a public green space 
(Konijnendijk, 2023).

Absolute sustainability – It means staying within 
the planet’s limits—using only as much land, water, 
energy, or resources as Earth can safely provide 
and regenerate. Unlike “relative sustainability,” 
which compares progress (like using less energy 
than before), absolute sustainability asks whether 
something is sustainable in total, based on science 
and Earth’s boundaries. It is about ensuring our life-
styles, economies, and systems do not cause long-
term harm to the planet or future generations.

Absolute and relative decoupling of GHG emissions 
from economic growth – Absolute decoupling means 
that a country’s GHG emissions are declining in abso-
lute terms, even as the economy continues to grow. 
This is different from relative decoupling, where 
emissions grow more slowly than the economy. 

Financialisation of sustainability – This means that 
environmental and social goals—like fighting cli-
mate change and protecting nature—are increas-
ingly managed through financial markets, financial 
products, and financial investors. Instead of relying 
mainly on government action or community efforts, 
private investment firms, banks, and asset managers 
play a growing role in funding green projects, like 
renewable energy or sustainable agriculture. While 
this can help bring in much-needed capital, there is 
also a risk: profit may be prioritised over real envi-
ronmental or social benefits, unless strong rules and 
public oversight are in place.
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8.	 Annex 1 – About 
the Climate Policy 
Observatory

Annex 1 – About the Climate Policy 
Observatory

In October 2021, the Government of the Grand Duchy 
of Luxembourg set up the Climate Policy Observato-
ry (OPC; Observatoire de la politique climatique) in 
accordance with Article 7 of Luxembourg’s national 
climate law. The stated mission includes to advise the 
government on climate policies and to issue opinions 
on its own initiative:

The OPC’s mission encompasses advising on 
projects, actions or measures that may have an 
impact on climate policy; scientifically evaluat-
ing the measures carried out or envisaged in the 
field of climate policy and to analyse their effec-
tiveness, as well as to propose new measures; to 
write an annual report for the Government on the 
implementation of the climate policy; and to pro-
pose research and studies in relevant fields.

The OPC Scientific Council members are appointed 
based on their expertise in fields directly related to the 
Observatory’s mandate. In October 2021, the first sev-
en members were appointed, including both national 
and international experts. In 2025, three additional 
members joined the Council to replace one that left, 
bringing the total to nine members. Selection criteria 
included the complementarity of expertise across rel-
evant fields of knowledge and gender diversity.

The fields of expertise of the current members range 
from climate modelling, climate economics and 
climate finance, economic geography and political 
science, multicriteria analysis and life-cycle assess-
ment, to biochemistry and systems science.

Members are appointed to serve for five years (with a 
possible extension of another five-year term), in addi-
tion to their main employment elsewhere, and are 
allocated an annual budget from the State budget.

A Secretariat supports the OPC’s mission, with addi-
tional experts highly skilled in greenhouse gas (GHG) 
projections, climate policies, and environmental reg-
ulation. The Ministry of the Environment hosts the 
Secretariat. The Bureau of the OPC consists of the 
President, the Vice-President, and the Secretariat.

The OPC strives to meaningfully inform policy and 
practice on climate change in a science-based and 
impactful manner. Given the urgency of the situ-
ation, all members share a commitment to identi-
fying leverage points that can enable the broadest 
and most rapid changes possible. According to the 
Intergovernmental Panel on Climate Change (IPCC, 
2022) “climate governance is most effective when it 
integrates across multiple policy domains, helps real-
ise synergies and minimize trade-offs, and connects 
national and sub-national policy-making levels” 
(page 6). Effective governance depends on empow-
ering a diverse range of actors to engage in making 
profound changes to prevailing ways of thinking 
and doing (see Figure A1). With its open legal man-
date and the diverse of expertise and experience of 
its members, the OPC is well positioned to meet these 
needs. It brings unique strengths and can provide 
added value in areas that are particularly difficult 
to address from the position of a single ministry or 
organisation.
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Main principles for a rapid and just transformation 
towards a sustainable and decarbonized society
In its 2022 annual report, the OPC put forth its main 
principles for a rapid and just transformation of Lux-
embourg to a sustainable and decarbonized society. 
As the new government forges a coalition agreement 
and plans for the 2023-28 legislative period, the OPC 
urges adherence to these main principles (Figure A1).

Main principles for a rapid and just transformation 
to a sustainable and decarbonised society 
developed in prior OPC reports 

	• Reduce the dependence on fossil fuels 
	• Just Transition towards a climate-resilient 

development 
	• New and transformative governance 

Sectoral recommendations:

Energy Systems  
	• Increase the capacity of renewable energy pro-

duction and thereby decrease the dependency 
on imports from foreign markets  

	• Continue and strengthen the measures in place 
aiming for a reduction of final energy demand  

	• Stop direct/indirect subsidies to fossil energy  
	• Increase the share of renewable power pro-

duction 

Food, Agriculture and Forestry  
	• Shift to balanced, sustainable healthy diets  
	• Reduce food loss and food waste  
	• Reduce methane and nitrous oxide emissions in 

agriculture  
	• Minimise dependency on production-related 

inputs  
	• Increase efficiency in extracting valuable 

resources  
	• Promote carbon sequestration in healthy and 

resilient forests  
	• Promote carbon sequestration on agricultural 

land in woody structures and soil  
	• Promote ecosystem restoration, and planting 

trees in urbanised areas  
	• Reduce net land take from about 0.5 ha per day 

to 0 ha per year 

Buildings  
	• Require landlords to invest in renovations of 

leased homes or apartments  
	• Reduce ambient temperature in homes and 

offices  
	• Reduce floor area per person  
	• Promote resilient buildings  
	• Ban fossil heating systems 

Transport  
	• Land use and urban planning to reduce space 

for cars  
	• Develop plans for a 15-minute city  
	• Promote working from home  
	• Incentivise the modal shift from a car-centric 

to a shared, soft mobility system  
	• Increase share of electric vehicles (EV) and ban 

fossil fuel vehicles 
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Figure A1:  Main principles for a transformation to a sustainable and decarbonised society (authors)

Source:  OPC (2022)
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9.	 Annex 2 – Links between 
climate change and 
biodiversity loss

Annex 2 – Links between climate 
change and biodiversity loss

A stable climate relies on maintaining the integrity 
of diverse bio-ecosystems. Biosphere integrity is 
fundamental to regulating the climate system. Bio-
sphere integrity influences not only the severity of 
climate change impacts but also human well-being 
and economic stability across all scales. The follow-
ing examples portray this integrated nature:

	• Carbon sequestration and climate mitigation: 
Healthy ecosystems, such as forests, wetlands, 
peatlands, and oceanic ecosystems, act as 
natural carbon sinks, absorbing and storing 
carbon dioxide in the form of living and dead 
organic matter in a dynamic process. Degrading 
these ecosystems leads to increased emissions, 
exacerbating global warming.

	• Climate resilience and adaptation: Ecosystems 
provide natural buffers against climate ex-
tremes. Plants help the regulation of micro-
climates in urban and rural environments by 
providing shade and by ‘breathing’ out water 
(transevaporation) – a process that cools the 
air. Forests and grasslands can reduce the 
risks of flooding, and the impacts of storms 
and droughts, diversified plant cover on arable 
soil reduces erosion, while healthy soils retain 
water.

	• Biodiversity and ecosystem services: Naturally 
diverse ecosystems enhance their own and 
climate resilience by ensuring the stability 
of food production, water supply, and disease 
regulation. The destruction and resulting loss 
of biodiversity weakens ecosystem functions, 
making societies more vulnerable to climate-in-
duced disruptions.

	• Climate resilient societies: organizing for human 
well-being and economic activities that are via-
ble over the medium and longer term: Many in-
dustries, including agriculture, forestry, fisher-
ies, and tourism, depend on intact ecosystems. 
Biodiversity loss directly affects food security, 
water availability, and economic livelihoods. 
The degradation of nature increases the risks of 
economic instability and societal collapse.
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