
During the 2030s and 2040s

Global Cooperation  
During the 2010s During the 2020s During the 2030s and 2040s

Agreement reached on the 
diffusion of technology 
and capacity building for 
non-conventional water-
resource development 
(urban sewage wastes and 
desalination).

International plat-
forms for eco-
innovation, moni-
toring and 
accountability

 All convention-
ally fuelled cars 
are banned 
from all urban 
areas by 2050.

Electric 
vehicle charg-
ing infrastruc-
ture expanded 
to all areas in 
the EU and 
neighboring 
countries

All urban areas 
have seamless 
intermodal 
transport by 
2035 for both 
goods and 
passengers in 
the EU and 
neighboring 
countries

Hydrogen refill-
ing infrastruc-
ture in place in 
all urban areas 
and rural nodes 
(for all hydro-
gen vehicles) 
by 2040 in the 
EU and neigh-
boring coun-
tries

CO2 intensity standard for 
new cars (10gCO2/km), for 
new light goods vehicles 
and for heavy goods 
vehicles

Standard for material 
intensity of vehicles 
revised based on a full 
life-cycle assessment 
and applied for the 
whole fleet

EU high-speed rail net-
work fully operational, 
with international con-
nections in the EU and 
neighboring countries in 
2050

Facilities to recapture 
nutrients from waste 
water are installed  by 
2040

Manufacturing 
industry estab-
lishes international 
value chain man-
agement

Integration of mining, 
base metals, and con-
struction material 
companies with refin-
eries and recycling 
companies as suppli-
ers of sustainable 
materials

Food companies 
manage their supply 
chains to minimize 
food waste, sustain-
ably manage water 
and deliver healthy 
diets

International mar-
kets for secondary 
materials, used 
components of 
capital goods, and 
leasing of prod-
ucts

Voluntary corporate 
reporting of the full 
range of resource nexus 
issues in small and 
medium sized compa-
nies (international stan-
dards)

Continued support for the 
development and use of 
advanced materials and pro-
duction technologies 

New polymers based on 
carbon re-use and other 
new materials and 
resource-efficient solu-
tions during the 2030s 
and 2040s

Widespread shift of 
forest management 
practices  from 
“sustained-yield” 
forestry to 
“multiple-purpose 
management” 

Tax based on greenhouse 
gas emissions related to 
meat production 
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GLOBAL 
DEVELOPMENTS

(Policies that 
affect most 

or all 
sectors
below)

Global 

European Union

International 
agreement on 
Sustainable 
Development 
Goals

International 
covenant on the 
sustainable use 
and recycling of 
metals 

International 
agreement on 
Protocol on 
Water Pricing

International 
agreement on 
foreign invest-
ments in land 
use 

Enhanced inter-
national coopera-
tion on agricul-
tural research 
and investments 

Agreement on 
minimum taxation 
for extraction in 
major resource-
exporting coun-
tries

New institutional 
mechanisms, e.g., 
multi-stakeholder forum 
on resources, interna-
tional data hub, coordi-
nation of resource-
related work of interna-
tional organizations

Systematic global 
monitoring frame-
work for water 
development, man-
agement and use 

International 
agreements 
defining stan-
dards for collec-
tion and treat-
ment of used 
water and 
related pollut-
ants 

Payment sys-
tems for eco-
system ser-
vices at the 
international 
level 

Research, Develop-
ment and Innovation 
to increase resource 
efficiency as part of 
international efforts at 
the G20 level and 
beyond

Networks for 
energy and water 
distribution with 
neighboring coun-
tries in Europe, 
Asia, the Americas 
and Africa 

“Global Commission 
on Sustainable Land 
Use” and  “Global 
Soil Partnership for 
Food Security and 
Climate Change Miti-
gation and Adapta-
tion”

Merging and harmo-
nizing of efforts on 
sustainable land use 
in the three Rio Con-
ventions on Biodi-
versity, Climate 
Change and Deserti-
fication

International 
knowledge 
exchange net-
works to inte-
grate scientific 
and local knowl-
edge for improv-
ing land manage-
ment practices

Financial transpar-
ency for all extrac-
tive activities fully 
implemented at an 
international scale

International 
climate agreement 
with binding tar-
gets for all 
nations

G20 countries agree 
on lead markets for 
eco-innovation in 
mobility, buildings, 
energy supply and 
distribution, and 
food

Extended sus-
tainable com-
modity agree-
ments through 
World Trade 
Organization

International agree-
ment on umbrella 
treaty for sustain-
able resource man-
agement 

International cov-
enant on the sus-
tainable use and 
recycling of 
metals expanded 
to cover other raw 
materials  

International policy coordi-
nation to support stepwise 
increase of extraction taxes 
in line with resource effi-
ciency improvements

G20 phase out 
all Environmen-
tally Harmful 
Subsidies 

Standards for eco-
innovative products 
and services that 
lower their material 
and water footprints 

Water-Label 
for water-
intensive 
products 

Sustainable Re-
source Manage-
ment Programmes 
to provide a har-
monized approach 
for pursuing 
decoupling 

Platform for 
developing 
Sustainable 
Biomass 
Action Plans

Innovative fund-
ing and knowl-
edge networks 
to support soil 
restoration 
worldwide

Major international cities 
establish a powerful 
cooperation mechanism 
to ensure resource-
efficient building stan-
dards and coordinate 
efforts

Widespread application 
of the principles of agro-
ecology in both conven-
tional and organic farm-
ing systems to reduce 
fertilizers, pesticides and 
water use 

Requirements 
of the EU Fuel 
Quality Direc-
tive tightened 

Energy labeling 
expanded to more 
energy-related and 
material-intensive 
products

Landfill ban 
for un-
treated 

Additional fees 
for bringing 
construction 
materials to 
landfill 

Joint industry and 
government funded 
consortia  to 
research key tech-
nologies 

EU Emissions Trading 
System reformed and 
linked / aligned with 
other systems ( interna-
tional ETS) Requirements for 

Green Public Procure-
ment (GPP) strength-
ened for all products 
with significant envi-
ronmental impacts

Concessions to 
energy-intensive 
industries 
removed, facili-
tated by interna-
tional cooperation 
on energy pricing

All Environmentally 
Harmful Subsidies 
(EHS) removed EU Ecodesign Direc-

tive expanded to cover 
the 20 most material-
intensive, non-energy 
related products and 
aligned with similar 
non-EU schemes

New key appli-
ances required 
to have ‘smart’ 
capabilities

EU Energy Taxation 
Directive reformed to 
become a comprehensive 
EU Resource Taxation 
Directive 

Carbon price 
aligned on energy 
products for sec-
tors not subject to 
EU ETS

All products and 
buildings publicly 
procured meet high-
est material effi-
ciency standards

Obligatory material product 
passes showing all 
amounts, qualities and loca-
tions of materials contained 
in components and final 
products 

Bringing con-
struction materi-
als to landfill 
banned

European 
Energy Charter 
coordinates 
targets with 
neighboring 
countries

Renewable electric-
ity support 
schemes equalized 
across Europe and 
extended to gen-
eration imported 
from non-EU coun-
tries 

Each Member 
State has a 
‘one-stop-
shop’ for 
renewables 

Target of 10% total 
domestic electric-
ity generation in 
interconnector 
capacity 
(electricity cables 
between countries) 
for each Member 
State in the EU. 

Programme of 
electricity (and 
gas) intercon-
nection to 
non-EU states 
(e.g. North 
Africa)

Functional EU 
single electricity 
(and gas) market 
implemented and 
extended to 
neighboring 
countries 

CCS is dem-
onstrated on 
one large 
coal/gas gen-
eration plant 

Major invest-
ments in the 
establishment 
of biorefiner-
ies 

Average EU CO2 
intensity target for 
generation 
130gCO2/KWh

Renewable Energy 
Directive target 
(27% of energy 
demand supplied 
by renewables)

Target for intercon-
nector capacity 
increased to 15% of 
total domestic elec-
tricity generation for 
each Member State

Programme of 
electricity (and 
gas) interconnec-
tion to non-EU 
states (e.g. North 
Africa) continues

Smart grid links between 
all EU Member States 
completed and fully op-
erational, with links to key 
non-EU regions 

New energy 
storage tech-
nologies are 
demonstrated

Carbon capture and 
re-use successfully dem-
onstrated and commer-
cial deployment begins 

Payment system for 
energy services (e.g. 
for storage) similar to 
feed-in tariffs for 
energy production

Carbon capture and storage 
and carbon capture and 
re-use widely deployed 

Average EU CO2 
intensity target 
for generation  
2gCO2/KWh 

Renewable Energy 
Directive target (75% 
of energy demand 
supplied by renew-
ables)

Target for inter-
connector capac-
ity is increased 
to 25% of total 
domestic elec-
tricity generation 

Programme of electricity 
(and gas) interconnec-
tion to non-EU states 
(e.g. Southeast Europe 
and North Africa) contin-
ues

Vehicle Excise 
Duties aligned 
across the EU 
and linked to 
CO2 intensity 

CO2 intensity standard 
for new cars 
(95gCO2/km) and new 
light goods vehicles 
(147gCO2/km)

CO2 standard 
for heavy goods 
vehicles intro-
duced 

CO2 labeling of 
all vehicles man-
datory 

Congestion 
charging differen-
tiated by CO2 
intensity for key 
urban areas

Electric vehicle 
charging infra-
structure in 
large urban 
areas signifi-
cantly expanded 

Framework for 
multimodal trans-
port information, 
management and 
payment systems 
is established. 

Transport manage-
ment systems con-
solidated and coor-
dinated across 
Europe (and 
beyond the EU)

Planning for international 
high-speed rail lines 
between major urban 
areas in the EU and major 
neighboring countries 

All aviation and ship-
ping brought under 
the EU Emissions 
Trading System All EU Member States 

required to submit long-
term plans for the devel-
opment of transport 
infrastructure and inter-
modal connections 

CO2 intensity standard 
for new cars, new light 
goods vehicles  and 
heavy goods vehicles 

Standards and labels 
for the material inten-
sity of vehicles

Congestion 
charge signifi-
cantly increased 
for CO2-intensive 
vehicles 

Electric 
vehicle charg-
ing infrastruc-
ture expanded 
to filling sta-
tions on all 
major trunk 

Construction of 
international high-
speed rail lines 
between major 
urban areas in EU 
and neighboring 
countries. Priority 
lines nearing 
completion 

Key intermo-
dal transport 
connections 
installed/impr
oved across 
the EU and 
neighboring 
countries

Hydrogen refill-
ing infrastruc-
ture (primarily 
for heavy 
goods 
vehicles) at key 
nodes 

All new buildings 
required to be ‘near-
zero-energy’ and to con-
sider integrated renew-
ables in construction 

New buildings in 
urban areas required 
to have electric 
water/space heating 
and cooking, if energy 
is provided by an 
external supplier

Refurbishing 
programme to 
improve 
resource effi-
ciency perfor-
mance 

Key new 
appliances 
required to 
have ‘smart’ 
capabilities 

Energy Efficiency Direc-
tive requires that 1.5% 
of average 2010-2013 
domestic energy sales 
are saved via supplier 
obligations 

3% annual renovation 
rate mandated for bring-
ing public buildings to 
higher energy and 
resource efficiency stan-
dard 

Generation tariffs 
for renewable 
heating/cooling 
technologies 

Planning reforms 
to support renew-
able and efficiency 
measures in the 
building sector

Economic instru-
ments and informa-
tion campaigns 
support the installa-
tion of green roofs

100% of domestic 
properties are 
fitted with smart 
meters for elec-
tricity, gas and 
water

Most new appli-
ances required to 
have “smart” capa-
bilities

Energy Efficiency Directive 
requires that 1.5% of aver-
age 2010-2013 domestic 
energy sales are saved via 
supplier obligations 

3% annual renovation 
rate to higher energy 
efficiency standard for 
public buildings 

Material pass for all new 
buildings showing quanti-
ties and location of raw 
materials to support coordi-
nated public urban mining Systematic efforts to 

set up a resource cata-
logue for all urban 
areas (including exist-
ing stocks)

Standards for 
resource-light 
structures 

New waste water sys-
tems that are able to 
recover nutrients and 
resource-efficient 
water infrastructures 

Institutional 
barriers for 
recycling 
market 
removed

Recycling tech-
nologies devel-
oped and imple-
mented for all 
materials used 
in the economy

Increased regu-
lation and 
monitoring to 
reduce illegal 
waste exports

Mandatory corporate report-
ing of the full range of 
resource nexus issues for all 
large publicly listed compa-
nies (international standards)

Infrastructure for the 
collection of used 
paper and used 
timber products for 
re-use and re-cycling 
improved throughout 
the EU

Investments in 
the verification 
of timber 
across supply 
chains 

Regulation requiring 
labels for timber prod-
ucts allowing tracing to 
their origins

Awareness cam-
paigns on food waste 
prevention and on 
healthy diets 

Funding for the 
establishment of 
urban gardens

Training pro-
grammes on land 
use planning for 
better integrating 
green spaces

Regulations to 
restrict /eliminate 
the use of addictive 
elements in pro-
cessed foods 

Regulations to require 
restaurants to provide 
small, medium and 
large portions

MAJOR FEATURES
- Highly resource e�cient renovation of existing build-
ings
- Zero-energy and highly material e�cient construc-
tion of new buildings
- Industrial production in housing (more large-scale 
companies operating at a global level)
- Recycling of non-hazardous construction materials

MAJOR FEATURES
 Growth in con�dence in the sustainability of interna-
tional agricultural supply chains is achieved through 
international programmes of labelling, certi�cation 
and sustainable commodity agreements. Europe 
contributes to a global agricultural market with niche 
products and specialised intensive farming.
E�cient and standardised international rules on food 
labelling, certi�cation and sustainable commodity 
agreements mean that consumers are more equipped 
to take into account the global impact of the food they 
buy, and respond accordingly.

MAJOR FEATURES 
Conforms to common fuel e�ciency standards and the 
European high-speed rail network extends outside of 
the Union where geography permits, creating exten-
sive options for land- based international travel. 
- New technologies for vehicles and tra�c manage-
ment
- Optimized performance of multimodal logistic chains
Mobile societies worldwide
- The use of cars remain high
- Conventional-fuelled cars are replaced by new fuels 
(e.g. electric cars, biofuels)
European high speed rail network

MAJOR FEATURES
Two key drivers lead to improvements in the resource 
e�ciency of industrial processes. Firstly, technology transfer is 
a key aspect of the global agreement on climate change and 
this stimulates a growth
in innovative technologies and commitments to investment in 
research and development within Europe. Secondly, the 
growth of global product agreements (either through sustain-
able commodity agreements or through certi�cation or 
labelling mechanisms) drives the industrial sector to compete 
not for compliance but to outperform their competitors on 
resource e�ciency. Such competitiveness is on a global scale, 
which in the early years is an advantage for Europe given their 
tradition in eco-design legislation, but others soon catch up 
and hence e�ective eco-innovation is paramount to success 
on the global market.

International Context In this scenario the commit-
ment to global cooperation is strong with all countries 
recognizing the importance of coordinated action.  Glob-
ally there is a shift to adaptive management of resource 
use questions with policies being regularly updated and 
adjusted based on evaluation and learning.

Global Governance In some areas global 
cooperation is expressed through fully multilateral 
processes with all countries represented on a one 
country one vote basis. This is complemented by 
strong international coalitions striving forward to 
develop new norms and practices.

Resource Efficiency    Binding standards and targets 
for resource efficiency are adopted for the major world play-
ers in the early stages of a multilateral agreement on 
resources.  At the corporate level, methods are developed to 
adopt a global approach to Extended Producer Responsibil-
ity to increase levels of recycling and reuse of materials and 
water. By 2020, all countries take actions towards maintain-
ing sustainable extraction rates.

Availability and Accessibility of Re-
sources Resource extraction and consumption 
occurs at a global scale with high level of trade in 
resources. This is supported by international 
agreements on the transparency and governance 
surrounding resource rents and on anti-corruption 
practices. 

World Trade The international trade 
system is strong and blockages at the 
World Trade Organization (WTO) have 
been overcome to support the development 
of extended sustainable trade agreements 
to allow for distinguishing between products 
on the basis of production methods

World Finance The financial system remains as in 2014, 
highly inFegrated and supporting high volumes of trade in 
major financial markets. International financial institutions 
such as the World Bank and the Regional Development 
Banks play a key role in supporting sustainable development 
with high environmental performance and high levels of gov-
ernance and transparency

Climate Change    (“aggressive mitigation”) 
'Based on the Representative Concentration Pathway (RCP) 2.6, GHG emissions 
are reduced substantially over time leading to GHG concentrations of approx. 490 
ppm CO2-equivalent by 2100. CO2 emissions remain stable to 2020, and decline to 
approx. zero by 2080. Climate model simulations show that with this pathway the 
global surface temperature increase above the pre-industrial level is unlikely to 
exceed 2 degrees C above pre-industrial level. 

An internationally har-
monized system of 
labels for food, bio-
products and bioenergy Incentives to 

favour green 
spaces in cities 
strengthened

NARRATIVE
The EU plays an active role in the multilateral and 
coalition-based processes, collaborating with  part-
ners from across the world. Global targets and com-
mitments are re�ected in regional and national 
approaches and re�ect the impact of Europe’s actions 
internationally as well as within the Union. GDP 
continues to be the main measure of progress and 
continues to grow through the green economy.

MAJOR FEATURES
International agreements on climate change provide 
big incentives for the decarbonization of the energy 
sector and signi�cant diversi�cation of supply strate-
gies in Europe and across the world. International 
treaty systems provide the standards for quality and 
risks as well as non-proliferation. 
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MAJOR FEATURES
Large scale international grids, with more e�cient 
direct current systems, to enable power sharing 
between the solar resources of North Africa, hydro-
power and biomass resources of Scandinavia and so 
on.
 A diversity of supply strategies (renewable energy, 
unconventional fuels, nuclear) but strong treaties on 
quality and risks as well as on nonproliferation.
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Modelled Values 39%

EU Resource 
Taxation 
Directive 

Smart meters for 
electricity required 
for 80% of domes-
tic properties. 
Targets introduced 
for smart gas and 
water meters

1.5%

Domestic 
Energy
Sales

All public buildings 
required to meet 
stringent energy 
intensity standards 
by 2040

Context and Assumptions 
for the 

Strong Cooperation Scenario

About the POLFREE Project
The POLFREE (POLicy options For a Resource Effi-
cient Economy) project worked through four key stages. 
The first was to address the key question – why have 
resources been used inefficiently? To do these, we con-
structed a theoretical framework for the analysis of 
resource efficiency, with detailed comparison of the 
trends and policies at EU and Member State (MS) level, 
cross-country econometric analysis to derive resource-
reduction cost curves, and an analysis of business barri-
ers to resource efficiency; thereby developing an en-
hanced understanding of the drivers of inefficient 
resource use.

This led to the second stage, an exploration of new con-
cepts and paradigms that can bring about a radical 
increase in resource efficiency, and a vision for a 
resource-efficient economy in the EU. This included 
suggestions for new, more resource-efficient business 
models for firms, and ideas for a global governance 
regime that can promote resource-efficient economies 
among the EU's trading partners and more widely. From 
its new vision for a resource-efficient economy in 
Europe, the project proposed policy mixes, business 
models and mechanisms of global governance through 
which resource-efficient economies may be promoted.

The third stage involved intensive work on creating, 
modeling and visualizing scenarios for the emergence 
of resource-efficient economies. This involved linking 
quantitative economic and ecological models, and simu-
lating the policies and policy mixes derived in the earlier 
work, supplemented with appropriate Life-Cycle Assess-
ment (LCA) analysis for selected products and sectors, 
to ensure that the policies and business models in the 
scenarios lead to absolute decoupling of economic ac-
tivity from resource use and environmental degradation. 
The scenarios and associated policy analysis consid-
ered economic, environmental and social dimensions.

The project was be explicitly geared to support policy 
efforts and initiatives on resource efficiency in the Euro-
pean Commission, and involved a wide range of stake-
holders from business, the policy world, and NGOs.

Economic Model Green Growth: The OECD defines 
green growth as promoting economic growth while 
reducing pollution and greenhouse gas emissions, 
minimizing waste and inefficient use of natural re-
sources, and maintaining biodiversity. Green growth 
also means improving health prospects for populations 
and strengthening energy security. 

Macro-economic Objective The economy is based 
on the principle of green growth, resulting in a medium 
to high level of GDP and high levels of competition. 

Social Equality Lower than today. Social equality 
refers to a situation in which all people within a specific 
society or isolated group have the same status in cer-
tain respects. Thus it includes equal rights under the 
law, such as security, voting rights, freedom of speech 
and assembly, property rights, and equal access to 
social goods and services.
 
Technology and Resource Efficiency The transition 
to a green and low-carbon economy is triggered by 
significant innovations. Incentives are in place so that 
the private sector invests more in research and inno-
vation on resource efficiency. Demand-side measures 
create incentives for green innovation by building mar-
kets. By 2020, smart and specialized R&D efforts dra-
matically improved the management, reuse, recycling 
and substitution of resources. International require-
ments for technology transfer are introduced. 
 
Lifestyles and Preferences Lifestyles and prefer-
ences are largely shaped by the top down structures 
and systems, and are largely led by external price sig-
nals. High levels of technological advancement in re-
source efficiency driven by international standards 
allow for more consistent standards of living and ease 
the pressure of resource use despite continued con-
sumerism. International standards on products ensure 
that the price of goods reflect their cost in environmen-
tal, humanitarian and resource terms.
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This info-mural describes one of three scenarios 
and modeling outcomes developed by the POLFREE 
Project. The other two scenarios are Europe Goes 
Ahead and Civil Society Leads. Policies by Decade to Achieve European Resource Efficiency Targets 

3% 
per 
year

Meat
Tax

CO2 intensity of electricity 
generation (gCO2/kWh) 

Final energy demand across 
EU supplied by renewables

Share of electricity in total 
final energy demand  

EU Outcomes

2010            2030          2050
  404              188              24 

2010            2030          2050
   6.9%          21.6%        54.5% 

2010            2030          2050
 20.6% 36.7%        62.4% 

Reduced water abstraction 

2010            2030          2050
-9.8%             -8.6%      -22.8%  

Reduction in CO2 emissions 
from land transport from 1990 
levels
2010            2030          2050
 19.3%        -23.9%       -79.7%  

Reduction in CO2 emissions 
from aviation and shipping 
from 1990 levels
2010            2030          2050  
 33.5%          31.0%        -6.2% 

Halve the use of conventionally 
fuelled cars in cities by 2030 
from 2010 levels. No conven-
tionally fuelled cars in cities by 
2050

Share of electricity in total 
energy consumption in land 
transport
2010            2030          2050
  1.6%           37.6%        81.5%

Carbon Price (€2010/tCO2)
2010            2030          2050 
 13.0            40.7         65.3 

Ave. annual increase in 
resource productivity  [GDP/RMI 
abiotic} (2010-2050)

3.5%  
2010            2030          2050
   9.0%          14.6%        17.7%  

Environmental tax – share of 
total tax revenues

Increased recycling rate of major materi-
als (e.g. metals, electrical and electronic 
equipment, vehicles, plastics, paper)

Increasing international markets for 
secondary materials, used components of 
capital goods and leasing of products 
become established by 2030, and 
becomes more important than markets for 
primary materials by 2050.

Standards for implementation of water 
saving measures are introduced by 2030, 
and become more stringent by 2050. 

Proportion of demand for metals and 
minerals covered by recyclates by 2030. 
High proportion of demand covered by 
recyclates by 2050.

Reduction of CO2 emissions 
from residential buildings from 
1990 levels

2010            2030          2050
 -7.3%          -28.6%      -56.4%  

Reduction in primary Raw 
Material Input (RMI) into con-
struction (Change against 
1995)
2010            2030          2050
 -8.7             -36.1%       -69.2%  

Water abstraction for public 
water supply  (Change against 
1995)
2010            2030          2050
  -6.8%          -4.6%          -4.5%  

Increased recycling rate of 
construction minerals

Reduce CO2 emissions from 
Industry (Change against 
1990)
2010            2030          2050
 -38.8%        -57.7%      -77.9% 

Reduction in primary Raw Ma-
terial Input (RMI) into Industry 
(Change against 1995)
2010            2030          2050
 15.7%          -4.6%        -52.8%

 N/A

Reduce energy intensity of 
industry  (Change against 1995) 

2010            2030          2050
 -9.9%         -46.6%       -64.1% 

Keep water use within sus-
tainable levels

 N/A

Reduced meat demand per 
capita (change against 1995)

2010            2030          2050
 5.3%            -7.1%        -22.5%

Avoidable food waste is 
halved by 2030 and elimi-
nated by 2050

Loss of biodiversity due to 
land-use change is halted by 
2030

Keep water use within 
sustainable levels

GLOBAL 
DEVELOPMENTS

CO2 emissions (change 
against 1990)

2010            2030          2050
 45.6%          63.5%       -11.3% 

Primary abiotic raw material use 
(in tons per capita)

 N/A  N/A

 N/A

2010            2030          2050
 42.8             43.0         42.6 

  2010             2030           2050
11957  10626         10347 

2010            2030          2050
   7.5               7.3             4.1 

Agricultural land use (in mio. 
km2)

Water abstraction (in mio. cbm 
per day)

WATER 

METALS & MATERIALS 

Mean water footprint per 
capita reduced 30-50% (below 
2004 levels)

Water Exploitation Index 
below 20% in all EU Coun-
tries

LAND USE 

AIR 

Greenhouse gas emis-
sions reduced by 80 to 
95% by 2050 (compared to 1990)

 
5 tonnes of raw materials 
consumption per capita 

Mean carbon footprint per 
capita reduced 60-80% (below 
2004 levels}

No net additions to built-up 
stock

Targets for Europe - 2050 
Required to Prevent 
Dangerously Exceeding 
Planetary 
Boundaries
(As developed in the 
POLFREE Visioning Process)

Average annual loss of 
cropland for EU27 (2045-
2050)

N/A 

Use of global cropland 
(ha/person)

2010             2030          2050
 12.3           8.4             3.9

2010             2030           2050
  0.31              0.28            0.27 

-0.03%

N/A 

2010             2030           2050
 10.2%             9.9%           9.6% 

2010             2030           2050
  -9.1%       -34.8%     -70.9%   

EU Emissions Trading 
System reformed and 
linked / aligned with 
other systems ( interna-
tional ETS)

CO2

Pr
ice

E
T
S

Average EU CO2 
intensity target for 
generation 250 
gCO2/kWh 

Renewable Energy 
Directive target 
(20% of energy 
demand supplied 
by renewables) 

Smart grid regulation and stan-
dardization completed and sub-
stantial roll-out and Member 
State linking begins with gradual 
expansion to neighboring states 

Significant investment in 
carbon capture and storage 
(CCS) and energy storage 
technologies. 

Intensity
Standards

Average
CO2

Smart

Standards CCS
EU 
Renewable
Energy 
Directive 

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Additional Important Policies

Key contextual assumptions and policies presented in each of the three POLFREE sce-
narios were introduced to the interlinked GINFORS (environmental-economic) and LPJml 
(vegetation) models, in order to quantify economic and environmental outcomes across 
various domains. Key outcomes for the Global Cooperation scenario are presented below.

Smart

CCR

 N/A

EU 
Renewable
Energy 
Directive 

2010             2030           2050
  -9.3%       -35.4%     -82.0%   

EU GDP 
 +7%          +8%

 +1.8%       +0.8% 
EU Number of Jobs

Global GDP 
 +6.3%      +5.2% 

 

2030        2050

Di�erence against “Business-as-Usual” (Reference) 
scenario projections for 2030 and 2050

Economic Outcomes

2016


