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Preface

The transition to a sustainable economy requires a long-term perspective as it 
will affect the welfare of both present and future generations. Beyond the current 
urgency surrounding the COVID-19 pandemic, a shift towards a smarter and 
more prudent society, which is less vulnerable and more resistant to risks, is 
necessary. This reality is intrinsic to the transition to a sustainable economy. 
Policies are required, which balance costs and benefits in the long run and are 
based on principles of fairness and equity. Knowledge gaps remain in our under-
standing of the gains and drawbacks of such a transition. Closing some of these 
gaps is the main purpose of the National Research Programme “Sustainable Econ-
omy: Resource-Friendly, Future-Oriented, Innovative” (NRP 73). By creating new 
knowledge, NRP 73 may support Switzerland for future challenges. 

Science can provide tools and recommendations that assist policy makers and 
private industry with their decision-making. Through its research, NRP 73 provides 
research findings that benefit the environment, the private sector and society as 
a whole. To be credible and relevant, the new knowledge must be collected, ana-
lysed and discussed with stakeholders. 

This report provides a first overview of the state of research in NRP 73 at the 
midway point. The report has been organised so that chapters can be read inde-
pendently. All statements made in this report are based on the research outcomes 
provided by the different research projects. A list of relevant publications can be 
found in the references section.
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NRP 73 aims at generating scientific knowledge about a sustainable economy that uses natural 
resources sparingly, creates welfare and increases the competitiveness of the Swiss economy.

Transitioning towards a 
Sustainable Economy

1.
—

With a well-designed political framework including eco-
nomic incentives and through sustainable consumption 
and production, the transition to a sustainable economy 
can be achieved while improving people’s welfare.

Objectives and Relevance of NRP 73
NRP 73 takes account of environmental, economic and social 
aspects and examines natural resources across all stages of the 
value chain. Its objectives are to: 
n 	Acquire scientific knowledge to better understand and 
	 facilitate a sustainable economy; 
n 	Identify opportunities and risks against the backdrop of 
	 a globally connected Swiss economy; 
n 	Understand the dependencies and vulnerabilities 
	 resulting from the chosen measures and instruments; 
n 	Identify priority areas for the future and propose specific 	
	 areas for implementation.

NRP 73 funds “use-inspired basic research” and coordinates 
research through systematic monitoring and knowledge ex-
change.

This report aims to: 
n 	Inform the private sector, associations, politicians as 
	 well as authorities and public administrations about the
	 state of research of NRP 73;
n 	Present initial scientific achievements and explain the 
	 scope of the four new projects;
n 	Show the relevance and potential impacts of preliminary 	
	 research findings; 
n 	Highlight resulting opportunities and challenges of a 
	 sustainable economy and practical implications in the the-
	 matic fields of NRP 73.

A more comprehensive, integrated and target group tailored 
communication of the findings will be implemented in the syn-
thesis phase, starting at the end of 2020.
   

		  Facts and Figures about NRP 73 
		  At the core of NRP 73 are the 29 research projects 
		  made up from a diverse consortia featuring 66 project 
		  leaders, 30 postdocs, 45 doctoral students, 39 further 
		  employees from a range of disciplines and research 
		  institutions all over Switzerland, supported by 60 private 
		  and 50 non-academic partners.  

The Sustainable Development Goals and NRP 73 
Given the current overuse of natural resources meeting the 
2030 deadline set by the United Nations to achieve the 
Sustainable Development Goals (SDGs) requires creativity 
and innovation. 

The ambition of NRP 73 is to contribute to the achievement 
of the SDGs. For example, many of the 29 projects address a 
number of these goals such as: 
n 	SDG 9 Industry, Innovation & Infrastructure; 
n 	SDG 11 Sustainable Cities & Communities; 
n 	SDG 12 Responsible Consumption & Production; 
n 	SDG 13 Climate Action; 
n 	SDG 15 Life on Land. 

The transition towards a sustainable economy will create 
winners and losers and might entail adverse short-term effects 
on growth and employment. More broadly, potential trade-offs 
between different SDGs will have to be considered. 
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Research needs to deliver solutions that 
decouple economic growth and prosperity 
from resource consumption.

Ruedi Noser, Member of the Council of States
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A study carried out in the project Sustainable finance gives evidence for the feasibility of the Swiss 
Social Stock Exchange (SWISOX). Companies that combine a social or ecological purpose with the 
pursuit of financial success could one day be listed on the SWISOX.

Figure 1: Schematic illustration of 
the Swiss Social Stock Exchange (SWISOX)

Source: SWISOX
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Legal and social conditions in the financial sector, the labour market and acceptance 
of policy measures are interrelated.

2.1  Sustainable Finance and Governance

2.
—
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Sustainable finance aims at encourag-
ing firms to invest into projects, which 
are environmentally friendly and im-
prove society’s overall welfare. Deeper
knowledge of the relevant skills, the 
necessary changes in governance and 
the interrelation between government-
led measures and private initiatives 
is needed to harness such finance. 

Technological change, especially towards 
clean technologies, is a cornerstone for 
the transition to a sustainable economy. 
This requires significant investments and 
a skilled workforce. The latter challenges 
the education sector. Since investment 
decisions are driven by trust and the 
perception of risks and uncertainties, pol-
icy-makers can set adequate signals for 
supporting the engagement of investors. 

Sustainable Finance 
The research projects related to sustain-
able finance are addressing the impact of 
investment decisions on the transition to 
a sustainable economy.

The project Sustainable finance confirms 
that companies which are issuing “green” 
or “sustainable” bonds, i.e. fixed-income 
securities issued to raise capital for 
financing their projects based on the 
requirements of environmental, social and 
governance (ESG) management, attract 
investors who show concern for these 
issues. So far, they perform rather better 
in financial terms than more traditional 
ones. Their success increases the effect of 
incentive taxation pursuing similar goals. 

In turn, this improves the positive effects 
expected from sustainability policies, such 
as an increase in general social welfare.

Furthermore, the Swiss economy has the 
opportunity to play a major role in the 
international transition towards sustain-

able finance. The high number of cash 
rich investment funds and institutional 
investors, as well as Microfinance Invest-
ment Vehicles and Impact Funds, supports 
this thesis. According to a feasibility study 
performed in this project, a Swiss Social 
Stock Exchange (SWISOX), where financial 
instruments geared towards supporting 
a sustainable economy are traded, could 
be an innovative instrument to promote 
sustainable finance (see Figure 1).

The project Financing clean tech uses 
text-mining techniques to build historical 
indices of environmental regulations on 
the basis of articles on environmental and 
climate policy found in newspapers. It 
shows that due to the sector’s large depend-
ency on public support, announcements 
about environmental policies affect inves-
tors’ expectations about the profitability 
of investing. And thus, any uncertainties 
about environmental policy are particu-
larly harmful to clean tech investments.

Governance 
The projects related to governance 
look at how challenges in the labour 
market can affect the path towards a 
sustainable economy, and also the 
impact of voluntary corporate environ-
mental initiatives.

Preliminary results of the project Green 
labour market effects show that a signif-
icant proportion of the Swiss workforce 
already has the necessary skills required 
for the transition towards a sustainable 
economy. These skills largely overlap 
with the so-called “STEM skills” (Science, 
Technology, Engineering and Mathemat-
ics). Soft skills, such as “entrepreneurial 
spririt” are also important. Making 
the Swiss economy more sustainable 
creates challenges for firms and decision-
makers in the Swiss education and train-
ing system.

The project Voluntary corporate environ-
mental initiatives shows that there is strong 
public support for strict government reg-
ulation with regard to environmental and 
social due diligence. This is to be compared 
with private sector self-regulation. It is 
frequently regarded as a preferred way by 
companies of decreasing adverse envi-
ronmental and social impacts of economic 
activity. However, voluntary measures by 
corporate actors can decrease public sup-
port for government-led environmental 
policies. Citizens’ regulatory preferences 
are generally affected by their perception 
of government-private sector relations.

Opportunities and Challenges 
Sustainable finance provides an impor-
tant contribution in the transformation of 
economies. It stimulates and motivates 
the replacement of existing production 
systems for cleaner ones. However, one 
major challenge is that the financial in-
dustry needs more trust and empirical ev-
idence about the benefits of sustainable 
finance products to convince investors. 

To meet the requirements of a more 
sustainable economy, firms and decision-
makers in the Swiss education and 
training system will face new challenges. 
This creates winners and losers across the 
workforce. Thus, there is an urgent need 
to adapt existing training and education 
programmes.

The individual reaction to government or 
private sector measures may vary. Those 
who perceive the relationship between 
the private sector and the government 
as synergistic are more likely to support 
private sector self-regulation while not op-
posing government intervention, whereas 
those who perceive the relationship as 
antagonistic are more likely to support 
either private sector self-regulation or 
government regulation. 

2 I Scientific achievements
Whether a country benefits or loses from a 
transitioning towards a sustainable economy 
will largely depend on the occupational 
structure of the country.

Niggli and Rutzer, researchers from the 
project Green labour market effects

Relevance and Impact  
Sustainable finance is a kind of coopera-
tive self-regulation as it transfers regula-
tory power in parts from governmental in-
stitutions to private actors. Nonetheless, 
governmental activities and public policy 
which would monitor corporate activity 
and enforce transparency can mobilise 
sustainable finance as they can create 
an atmosphere of trust and reliability. 
Preliminary evidence on a more general 
approach indicates that strict public 
policy frameworks to “coregulate” by the 
state and by the financial sector garner 
support. On the basis of this preliminary 
evidence, there is a potential to create 
stable public policies to improve the 
effectiveness of private sector efforts.

Further research, in particularly with 
regard to legal issues is carried out by 
two additional projects: Legal framework 
for a resource-efficient circular economy 
and Sustainable trade relations for diver-
sified food systems.

Scientific achievements

http://www.nfp73.ch/en/projects/finance/sustainable-finance
http://www.nfp73.ch/en/projects/finance/sustainable-finance
http://www.nfp73.ch/en/projects/finance/financing-clean-tech
http://www.nfp73.ch/en/projects/governance/green-labour-market-effects
http://www.nfp73.ch/en/projects/governance/green-labour-market-effects
http://www.nfp73.ch/en/projects/governance/voluntary-corporate-environmental-initiatives
http://www.nfp73.ch/en/projects/governance/voluntary-corporate-environmental-initiatives
http://www.nfp73.ch/en/projects/governance/green-labour-market-effects
http://www.nfp73.ch/en/projects/governance/legal-framework-for-a-resource-efficient-circular-economy
http://www.nfp73.ch/en/projects/governance/legal-framework-for-a-resource-efficient-circular-economy
http://www.nfp73.ch/en/projects/governance/sustainable-trade-relations-for-diversified-food-systems
http://www.nfp73.ch/en/projects/governance/sustainable-trade-relations-for-diversified-food-systems
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The transport and housing sectors in Switzerland play a crucial role in meeting the 
greenhouse gas (GHG) emission reduction target of the Swiss Federal Council by 2050.

8

Addressing decarbonisation of the 
transport and housing sectors re-
quires drastic measures including a 
focus on lifestyle change supported 
by policy instruments. 

The transport and housing sectors in 
Switzerland account for approximately 
60% of CO2 emissions (BFS, 2018). 
A Material Flow Analysis (MFA) of the 
project Post-fossil cities demonstrates 
that current policies for the residential 
buidling sector (see Figure 2) are not suf-
ficient to comply with the Swiss Federal 
Council‘s target to achieve carbon neu-
trality by 2050. In order to compare miti-
gation options, decision-makers need to 
be able to visualise the trade-offs and 
synergies between actors. The novel 
simulation game developed in this pro-
ject allows policy makers to engage in 
priority setting, and to understand the 
impacts of specific interventions, 
timings and delays. 

In relation to transport, computable 
general equilibrium (CGE) and stock-
flow transport modelling undertaken 
in the project Decarbonisation of the 
transport sector suggest that improve-
ments in technology, e.g. change of 
fuel mix, reduced energy consumption 
per vehicle, shifts in fleet mix, and 
efficiency gains such as increased load 
factors, will not be enough to reach 
carbon neutrality. Instead, a modal shift 
is needed, which includes regulatory 
measures and behavioural shifts towards 
alternative forms of transport. Important-
ly, this model is the first to consider the 
lifetime impact of the existing car fleet 
until the last car exits the system.

Opportunities and Challenges 
Cities present a number of opportunities 
for the transition towards a sustainable 
economy and the development of sustain-
able circularity strategies (see chapter 
2.3 Circular Economy, Buildings and Con-
struction). These include new infrastruc-
tures to support a greater shift towards 
car-pooling, use of public transport, and 
smaller living space per person. The Swiss 
economy could benefit by developing new 
products and services for the transport 
industry. Through the simulation game 
participants can understand the trade-
offs and synergies faced by key players 
and gain vital insight into the underlying 
energy and material flows, and related 
systemic effects.

Key challenges concern behavioural 
issues (see chapter 2.5 Sustainable Be-
haviour), feasibility of institutional meas-
ures, aligning conflicting goals, managing 
rebound effects, and finding a common 
language. For example, measures need 
to be introduced to bring about shifts in 
habitual travel behaviour including the 
use of alternative forms of transport and 
a CO2 levy on residential buildings.

Relevance and Impact  
NRP 73 provides interactive tools to 
explore pathways to a more sustainable 
future through the consideration of 
various scenarios. These have strong 
policy relevance and direct attention to 
the importance of reflecting on process 
and learning in transforming to a more 
sustainable economy.

2 I Scientific achievements
Don’t put off until tomorrow what you can 

do today. Benjamin J. Franklin

A Material Flow Analysis (MFA) carried out by the project Post-fossil cities for the Swiss 
residential building stock confirms that a combination of measures such as a CO2 levy, building 
programmes and lifestyle changes are needed in order to achieve carbon neutrality by 2050.

Figure 2: Actions and lifestyle changes 
to meet the 2050 targets. 

MFA reveals that we need the following actions to meet the 2050 targets: 

		  Construction of nearly zero-energy buildings starting today.

		  Increase of renovation rate from 1% to 3%.

		  Renovation of buildings to the lowest technically possible energy demand.

		  Faster replacement of fossil-fuelled heating, leading to a complete 
		  fossil-free energy system in 2050.

Possible lifestyle changes include: 

		  Lower floor area per capita (from 47 to 41 m2/cap).

		  Construction dominated by multi-family houses.

		  Reduction of heated area by avoiding heating areas beyond the living 
		  space (e.g. staircases, basements, attics).

		  Indoor temperatures of maximum 20°C.
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2.2  Cities and Mobility

2.
—

http://www.nfp73.ch/en/projects/cities-mobility/post-fossil-cities
http://www.nfp73.ch/en/projects/cities-mobility/climate-neutral-mobility-without-economic-losses-utopia-or-opportunity
http://www.nfp73.ch/en/projects/cities-mobility/climate-neutral-mobility-without-economic-losses-utopia-or-opportunity
http://www.nfp73.ch/en/projects/cities-mobility/post-fossil-cities
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The circular economy must pursue broad sustainability objectives, where environmental, 
social and economic aspects are equally important.
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Several projects provide relevant 
findings for the circular economy 
in Switzerland. They generate new 
knowledge on the material basis 
and the industrial dimensions of 
the associated circular value chains, 
from plastics to industrial waste. 

Buildings are a core part of people’s 
every-day life and an essential element 
of a sustainable economy. The building 
and construction sectors have a pivotal 
role in the system of material flows. 
While the increase of circularity and 
material efficiency in these sectors is ex-
pected to deliver positive environmental 
effects, the process must also be directed 
towards achieving sustainable economic 
and social outcomes. This integrated view 
of sustainability must apply to other sec-
tors as well, such as circularity strategies
in water and health services. 

Preliminary results of the projects 
reveal open issues in circular business 
strategies and public policies that can 
be addressed by developing innovative 
knowledge tools.

In the project Towards a sustainable circu-
lar economy environmental indicators for 
circular value chains in Switzerland have 
been developed. Life Cycle Assessment 
(LCA) measures of the environmental 
value retained through reuse, remanufac-
turing, repairing or recycling have been 
undertaken. Monetary values generated 
through increasing circularity will be 
quantified for insulating materials and 
packaging. The case study on thermal in-
sulation materials in residential buildings 
in Switzerland identified possibilities for 
closing resource loops. A dynamic Materi-
al Flow Analysis (MFA) for these materials 

predicts a recycling rate of 10% in 2055 
in a business-as-usual scenario, whereas 
improved deconstruction practices and 
contaminants removal would lead to a 
recycling rate of 62% and to a reduced 
climate impact of 30% (see Figure 3). 
Another focus area is the plastic packag-
ing value chain in Switzerland, including 
its international links. The mechanisms for 
reconfiguring this value chain are current-
ly being investigated.

The project Co-evolution of business 
strategies and resource policies in the 
building industry combines system 
dynamic modelling with an integrated as-
sessment of environmental and economic 
impacts related to business strategies 
in the construction material sector. The 
transdisciplinary research approach is 
based on close collaboration with part-
ners in industry and public policy using 
the method group-model-building. Both 
system dynamic and assessment models 
are based on MFA at different scales, 
e.g. company and region. First results 
show that different policies in waste/ 
resource-management and settlement 
development have a strong effect on deci-
sion-making in the construction materials 
and building industries. Yet, some incen-
tives are contradictory and encourage an 
inefficient use of natural resources.

The potential for circularity in the housing 
sector has been studied through inte-
grated modelling of tenants’ behaviour, 
housing markets, and environmental pres-
sures in the project Ecological footprint 
in the housing sector. The preferences 
of tenants can have various, sometimes 
negative repercussions on the implemen-
tation of sustainable housing strategies. 
The housing environmental footprint 

cannot be treated in a standalone fashion, 
and both owners’ strategies and people’s 
freedom of choice must be considered in 
sustainable housing strategies.

Hospitals are sustainable if their negative 
impacts on the environment, society 
and the economy are reduced, and if the 
benefits are optimised over the entire life 
cycle. The project Resource efficiency 
in Swiss hospitals conducted a compre-
hensive assessment of indicators of 
material and energy use in partner hos-
pitals. In order to gather representative 
data on resource consumption in the 
Swiss hospital sector, a nationwide survey 
was carried out and has identified areas 
for improving the sustainability of Swiss 
hospital management. These include, for 
example, the supply of energy, catering 
and medical products, more efficient 
logistics, and innovations like Smart La-
bels, which can monitor the temperature 
of heat-sensitive drugs throughout the 
supply chain.

The relevance of small-scale modular 
technologies for sustainable urban water 
management is assessed in the project 
Challenges of modular water infrastruc-
ture systems. Recent global industry 
dynamics, potential lead markets and new 
governance models may support these 
new systems. New cost-benefit analysis 
methods are developed for comparing 
alternative implementation strategies that 
consider the balance of environmental 
and social benefits as well as economic 
feasibility. The challenges and opportuni-
ties of these new options for Swiss urban 
water management are explored through 
extensive interaction with regulators and 
providers of urban water management 
services.  

2 I Scientific achievements

The project Laboratory for circular 
economy defined circular economy in 
an interdisciplinary effort as an “economic 
system that produces goods and servic-
es within a framework of physical and 
environmental constraints, and necessary 
to achieve the basic conditions for the 
well-being and health of human society”. 
To capture the environmental and eco-
nomic opportunity of circularity, business 
models will have to change. Thirty-
eight “Circular Patterns” have been 
identified and categorised that enable 
companies to build sustainable circular 
solutions. With the help of an original 
“Circular Canvas” methodology dif-
ferent business model ideas can 
be combined into a circular ecosys-
tem, thus enhancing understanding 
and feasibility for companies. 

The projects highlight that a number 
of “circularity ideas” emerge in Swit-
zerland, and that these ideas aspire to 
become new products, processes and 
businesses. Attempts to be the “first 
mover” have to face both the barriers to 
innovation, such as the delays in adapting 
regulation to circularity, and the need to 
redesign the business models following 
a circularity approach. Alongside with 
the reduction of policy and regulation 
uncertainties, a structured interaction 
between research and stakeholders 
from industry, policy, and society can 
reduce risks for circular businesses. 

Another general result across the dif-
ferent projects is that circularity does 
not necessarily mean sustainability. 
Circularity strategies must demonstrate 
that their environmental and socio-
economic implications are sustainable, 
and must enable freedom of choice 
to people and an equal distribution 
of benefits.

Opportunities and Challenges 
A number of challenges to sustainable 
circularity emerge, in particular in the 
construction and buildings sectors’ value 
chains, which mobilise a huge mass of 
materials and are critical to a sustainable 
economy. 

For the construction sector, in many Swiss 
regions current prices for gravel are low, 
which economically displaces aggregates 
from construction waste. Regulatory 
barriers for secondary materials work in 
the same direction of preventing the clos-
ing of the loop. Therefore, reducing the 
ecological impact of gravels and concrete 
seems to depend, among others, on the 
responsible management of primary raw 
materials and land conservation policies.

For the Swiss building sector, the need to 
provide housing for an ever-growing pop-
ulation requires accommodating changes 
in lifestyles and increasing environmental 
demands. However, tenants’ preferences 

are powerful, and understanding these 
preferences is a condition for designing 
dwellings that combine market potential 
and sustainability.

Relevance and Impact  
In most of the projects the usual bound-
aries across disciplines and between 
science and practice have been broken in 
order to deliver more advanced solutions 
and practical tools. In some cases, the 
results are new with regard to a specific 
application, in other cases methodologies 
are new, for example, regarding modelling 
combinations. New datasets and infor-
mation bases have been, and are being, 
produced to become available to a range 
of users.  

The projects involve industrial partners 
that actively contribute to research. An 
extensive number of workshops and 
discussions have been carried out by the 
projects and revealed high degrees of 
involvement by these partners.
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The project Towards a sustainable circular economy shows insulation material flows in 2055 (a) for the 
baseline scenario and (b) for the increased recycling scenario.

Figure 3: Two scenarios for insulating materials and 
recycling rates in 2055

Cooperating with other enterprises delivers 
sustainable solutions that far exceed the 
efforts of working independently.

Anonymous industry partner

2.3  Circular Economy, Buildings and Construction

2.
—

http://www.nfp73.ch/en/projects/circular-economy/towards-a-sustainable-circular-economy
http://www.nfp73.ch/en/projects/circular-economy/towards-a-sustainable-circular-economy
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/ecological-footprint-in-the-housing-sector
http://www.nfp73.ch/en/projects/building-construction/ecological-footprint-in-the-housing-sector
http://www.nfp73.ch/en/projects/circular-economy/resource-efficiency-in-swiss-hospitals
http://www.nfp73.ch/en/projects/circular-economy/resource-efficiency-in-swiss-hospitals
http://www.nfp73.ch/en/projects/circular-economy/challenges-of-modular-water-infrastructure-systems
http://www.nfp73.ch/en/projects/circular-economy/challenges-of-modular-water-infrastructure-systems
http://www.nfp73.ch/en/projects/circular-economy/laboratory-for-circular-economy
http://www.nfp73.ch/en/projects/circular-economy/laboratory-for-circular-economy
http://www.nfp73.ch/en/projects/circular-economy/towards-a-sustainable-circular-economy
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Sustainable supply chains minimise negative environmental and social impacts  
and the risk of supply disruptions.

12

Federal policy, public procurers, 
companies and industries face 
different challenges and different 
opportunities to improve the 
sustainability of their supply 
chains. 

With an imports to GDP ratio of 54% 
in 2018, the Swiss economy is highly 
dependent on global markets. However, 
knowledge of sustainability implications 
and the risks inherent in Switzerland’s 
global supply chain is lacking and 
incomplete. Improving the sustain-
ability of Swiss supply chains requires 
focusing on different data needs, 
sustainability standards, risks assess-
ment approaches of various private 
and public actors and tackling poten-
tially conflicting legal constrains. In 
NRP 73 some of these issues are 
addressed. 

The environmental impacts of Switzer-
land’s global supply chain are among the 
largest worldwide, when measured on a 
per capita basis.

Federal policy needs comprehensive, 
aggregated and periodically updated data 
of Switzerland’s global supply network 
to evaluate its inherent risks and its envi-
ronmental and social impacts. The project 
Open assessment of the Swiss economy 
and society starts from the recognition 
that in existing databases (ecoinvent, 
Exiobase & Social Hotspots Database), 
Swiss global supply chains are incom-
pletely represented and inconsistent data 
dominate. With the help of complementa-
ry data sets, critical reflection and modern 
computational methods, data resolution 

and completeness will be improved and 
data uncertainties reduced.

Another angle is to focus on selected 
supply chains. This allows us to identify 
specific, quantitative and qualitative 
socio-economic conditions that determine 
sustainability outcomes. The project 
Enhancing supply chain sustainability 
focuses on cocoa farms supplying two 
Swiss chocolate companies. The first 
results, based on LCAs and original 
data collection from 200 cocoa farms, 
show large differences among individual 
farms regarding biodiversity impacts, 
child labour, and gender inequality 
among otherwise similar supply chain 
actors. A core finding is that transparency 
among value chain actors is a key factor 
for improving sustainability among small-
holder farmers, and for facilitating 
long-term relationships along the value 
chain. Such long-term relationships are 
a prerequisite for targeted investments 
into capacity building for effectively 
addressing social and environmental 
challenges. 

Switzerland spends 40 billion Swiss 
Francs on public procurement per year, 
which amounts to 8.5% of final con-
sumption. The project Sustainable public 
procurement asks how public procure-
ment in Switzerland is regulated, which 
incentives and disincentives are created 
by current regulations, and how they 
should be changed to incentivise sus-
tainable public procurement. The project
 found that the level of detail concerning 
how sustainability is integrated in public 
procurement tenders, particularly in the 
European Union, is not well aligned to the 

procurement volume, the characteristics 
of the procured products and the decision-
making culture in Switzerland. The list of 
sustainability indicators, currently used in 
EU public procurement, is too long and bu-
reaucratic and is not recommended as a 
benchmark for Switzerland. Voluntary stan-
dard ISO 20400 works well but is rather ge- 
generic on sustainability. Therefore, the pro-
ject team proposes a short list of 10 topical 
sustainability indicators with specific sub-
indicators and a decision tree for choosing 
an appropriate level of detail in sustain-
able public procurement tenders leaving 
freedom and responsibility also with the 
public buyers on a case-by-case basis.

The project Switzerland’s sustainability 
footprint shows that GHG emissions 
associated with the global supply chains 
of Swiss consumption, the so-called 
consumption-based emissions, are among 
the largest in the world, when measured 
on a per capita basis and by far exceed 
emissions from the Swiss territory, 
called production-based emissions (see 
Figure 4). The same applies to other 
environmental footprints of Swiss final 
consumption, such as land use or water 
use footprints. For CH4 and CO2 the 
effect of economic growth is larger for 
consumption-based emissions than for 
production-based emission. A number of 
Swiss firms apply private sustainability 
standards to mitigate their environmental 
impacts but their number and design
vary significantly across industries. 
Many sustainability standards, espe-
cially in the agricultural and cosmetic 
sectors, give priority to domestic prod-
ucts, leading to potential conflicts with 
trade law. 

2 I Scientific achievements
Measuring and monitoring both material 
consumption and its environmental impacts 
is key for the successful transition to 
sustainable supply chains.

Anonymous expert

Opportunities and challenges 
New computational methods hold great 
promise for a reliable and comprehensive 
assessment of the risks and sustain-
ability impacts of Swiss global supply 
chains. Joint projects with researchers 
provide opportunities for Swiss com-
panies to investigate the sustainability 
outcomes of their suppliers in sufficient 
detail and rigor and to incorporate 
supply chain sustainability into their 
business models. Public buyers and 
their regulators will benefit from clear 
guidance about how to navigate in a 
complex regulatory landscape and how 
to modify regulations towards better 
sustainability outcomes. Challenges 
arise from the huge complexity of global 
supply chains, their environmental 
and social impacts, existing regulations 
and how to achieve decoupling between 
economic growth and environmental 
impacts. Investments in social capital, 
transparency, and the right balance 
between standardisation and flexibility 
and a coherent legal framework are 
key leverage points to cope with these 
challenges.

Relevance and Impact  
In the past decades many high-income 
countries, including Switzerland, 
outsourced production capacities to 
countries with lower wages and less 
environmental and social protection 
standards. The risks of this approach 
are starkly illustrated in the COVID-19 
pandemic where health systems have 
run out of essential protective equip-
ment and medical devices, prices are 
exploding and politicians consider 
forcing national companies to produce 
desperately needed medical goods. 
The results of these projects will help 
Swiss policy and Swiss companies to 
include global supply chains in their 
reporting systems, to regularly monitor 
their risks and sustainability impacts, 
and to address legal and economic 
challenges.

The Project Switzerland‘s sustainability footprint shows a big difference between per capita 
production- and consumption-based environmental footprints for Switzerland. This is due to high 
import footprints relative to low footprints of territorial production.

Figure 4: Switzerland’s environmental footprint

Production per capita Consumption per capita
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Scales (maximum value): 
Land use – 9t (crops, crop residues, grazing volume), Water – 2100m3 (usage in agriculture & livestock), 
Forest – 2.1m3 (industrial & fuel wood, including tropical wood), Non-renewable Energy – 8.8t oil equivalent 
(energy except solar, wind, and hydro), CH4 – 3t CO2 equivalent global warming potential, CO2 – 13t
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http://www.nfp73.ch/en/projects/governance/switzerland-sustainability-footprint
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Corporate and individual behaviour is key in the transition towards a 
sustainable economy.

14

Public policies and technological 
advances are important factors for 
moving towards sustainability. 
But their success will depend on 
corporate and individual behaviour 
as they will determine whether 
or not the economy follows a sus-
tainable path. 

Sometimes, environmentally friendly 
products or technologies are not con-
sumed or adopted, even if financially 
viable. In other cases, the benefits for 
the efficient use of natural resources are 
drastically lower than expected, due to 
rebound effects. Occasionally, environ-
mental policies are ineffective or cause 
unintended negative impacts due to un-
expected behavioural patterns. NRP 73 
projects analyse the determinants of 
corporate and individual behaviour to 
understand how it can be orientated 
towards a sustainable economy. 

People’s environmental identity deter-
mines their behaviour, and sustainable 
decisions in one domain do not nega-
tively spill-over to others. Behavioural 
nudges also affect business decisions.

The sustainable behaviour of both people 
and companies are analysed in five 
interrelated research projects - three of 
which have delivered preliminary results. 
The main aim of the project The influence 
of environmental identities is to analyse 
what constitutes an environmental iden-
tity and how this identity can be activated 
to promote sustainable behaviour. Prelim-
inary results indicate, at least in the short 
term, that messages highlighting the 
consequences of personal decisions on 
the environment have a greater impact on 
sustainable behaviour than on personal 
values. In other words, irrespective of a 
person’s environmental stance, reminding 

them of their connection to nature is likely 
to have an effect on their sustainability 
behaviour.

While this first project concentrates on 
the determinants of a given individual de-
cision, the project Sustainable consumer 
behaviour assesses whether behavioural 
changes in one domain have positive or 
negative impacts on the behaviour in oth-
er domains. Preliminary results indicate 
that spill-over effects are not negative and 
may rather go in a positive direction, e.g. 
saving electricity consumption may lead, 
for instance, to water conservation (see 
Figure 5). There seem to be clusters of 
environmental behaviour that are more 
closely linked than others. Saving electri-
city and conserving water are, for exam-
ple, more closely related than saving 
electricity and recycling materials. The 
effectiveness of policy interventions to 
foster sustainable behaviour seems to 
depend essentially on direct effects with-
out causing undesired side effects.

Do behavioural mechanisms that induce 
individuals to use fewer natural resources 
also promote environmentally-friendly 
business decisions? The project Nudging 
SMEs uses behavioural experiments to 
study business decisions and to test how 
nudging can be applied to steer company 
behaviour. Preliminary results show that 
nudges in the form of pro-environmental 
and financial appeals seem to work with 
small and medium sized enterprises 
(SMEs). Providing information about 
environmentally well-performing compet-
itors to which companies can compare 
themselves is effective for motivating 
sustainable behaviour. However, even 
small efforts or costs prevent SMEs from 
implementing measures that increase 
sustainability. If employees are involved in 
sustainability activities this may positively 

spill-over in subsequent decisions and in 
non-professional activities, which would 
confirm the preliminary results about no 
significant negative spill-over effect.

Preliminary results of the research 
projects show that policy measures may 
impact the behaviour of people and 
companies directly, triggering a more 
sustainable resource use. More sustain-
able behaviour in one domain will not 
negatively spill-over to other domains. 
Policy measures should however be 
carefully designed, especially since 
companies seem to be sensitive even 
to small additional costs, and house-
holds may compensate technological 
advances through behavioural changes.

Two additional projects will extend the 
analysis on motivations and barriers of 
consumers’ sustainable behaviour. The 
project Rebound effects of the sharing 
economy estimates the net environmental 
effects of peer-to-peer sharing activities 
and tests measures to maximise positive 
effects while addressing rebound effects. 
Similarly, consumers’ decisions to adopt 
lifetime extending behaviours of smart-
phones, tablets and laptop computers 
are analysed in the project Extending the 
lifespan of mobile devices.  

Opportunities and Challenges 
The challenges are the limited influence 
of consumer behaviour as well as the 
fact that mostly short-term effects could 
be measured so far, while the long-
term effects still have to be quantified. 
Opportunities arise from the fact that 
interventions making households behave 
in a more sustainable way seem to work 
efficiently without negative spill-overs. 
The insight, that nudges can be integrated 
in business models to prevent rebound 
effects, is another opportunity. 

2 I Scientific achievements
Receiving information on my electricity 
consumption on a very regular basis and 
being able to see how far I was from achiev-
ing my goal, was very helpful and made me 
think about electricity usage behaviour.

Anonymous tenant of a participating 
household

Relevance and Impact  
Preliminary results indicate that vol-
untary approaches have the potential 
to complement more traditional com-
mand-and-control policies and public 
interventions based on economic instru-
ments, such as environmental taxes. 
Sustainable behaviours can be enhanced 
by acting on people’s environmental 
mind-sets with short-term interventions 
like public and commercial messages, 
or on their environmental identities 
through long-term approaches, such as 
educational programmes. No significant 
negative spill-over effects are observed. 
Therefore, the costs of targeted public 
interventions to enhance sustainability in 
one area will not be augmented through 
effects that counterbalance the respec-
tive effects in other areas. In the same 
vein, behavioural economic nudges may 
be used to foster sustainable behaviour 
by SMEs, in particular those that convey 
information about reference points.

The project Sustainable consumer behaviour ran a field experiment giving households incentives to 
reduce electricity consumption. Treated households (green bars) reduced their electricity consumption 
more than households who did not commit to an electricity saving goal (control group, blue bars).

Figure 5: No negative spill-over effects from electricity 
consumption reduction on water consumptiont

     Control group        Treated Household 

The Wilcoxon-Mann-Whitney tests ran on independent observations (households) to confirm 
differences with the Control group: *90% significance ** 95% significance *** 99% significance
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http://www.nfp73.ch/en/projects/sustainable-behaviour/the-influence-of-environmental-identities
http://www.nfp73.ch/en/projects/sustainable-behaviour/the-influence-of-environmental-identities
http://www.nfp73.ch/en/projects/sustainable-behaviour/sustainable-consumer-behaviour
http://www.nfp73.ch/en/projects/sustainable-behaviour/sustainable-consumer-behaviour
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http://www.nfp73.ch/en/projects/sustainable-behaviour/nudging-small-and-medium-sized-companies
http://www.nfp73.ch/en/projects/sustainable-behaviour/rebound-effects-of-the-sharing-economy
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http://www.nfp73.ch/en/projects/sustainable-behaviour/extending-the-lifespan-of-mobile-devices
http://www.nfp73.ch/en/projects/sustainable-behaviour/extending-the-lifespan-of-mobile-devices
http://www.nfp73.ch/en/projects/sustainable-behaviour/extending-the-lifespan-of-mobile-devices
http://www.nfp73.ch/en/projects/sustainable-behaviour/sustainable-consumer-behaviour
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An ecosystem transformation towards sustainability requires integrating the consumers of 
such services with the collective actions of producers.

16

The agriculture and forestry sectors 
produce goods and services to cover 
society’s needs. At the same time, 
the food system causes damage to 
natural resources, the environment 
and society. 

Actions and behaviour in and by 
Switzerland are required to support 
the transition to sustainable land use. 
Potential synergies and trade-offs 
need to be identified and considered 
by farmers, foresters, the food industry 
and policy-makers. NRP 73 develops 
scientific evidence with novel data, 
methods and evidence from pilot pro-
jects to assess these synergies and 
trade-offs and to explore the deve-
lopment of sustainable agricultural 
and forestry solutions. 

A common feature of the projects is that 
they operate in a transdisciplinary mode 
of co-production with relevant stake-
holder groups. This ensures a robust 
set of tools for supporting sustainable 
land use.

The project Interaction of economy and 
ecology in Swiss farms has uncovered 
large variability in environmental and 
economic performance across Swiss 
farms. This indicates that there is still 
untapped potential by farms to improve 
performance if best practices are adopted. 
In order to evaluate product group level 
performance of multiple input-outputs 
production systems, eco-efficiency at 

product group level is measured by relat-
ing the output to environmental impact 
indicators. Synergies as well as trade-
offs between the environmental and 
economic performance are observed. 
Eco-efficiency can differ between the 
product groups on a specific farm as well 
as between farms.

The project Digital innovations for sus-
tainable agriculture combines experimen-
tal and economic analysis to explore how 
agriculture’s environmental footprint can 
be reduced. High spatially and temporally 
resolved observations are needed to adapt 
fertilizer management for improved climate 
smart agricultural outcomes. Economic 
analysis finds that information from drone 
based observing systems can help reduce 
the use of fertilizers. However, the value of 
information is rather small for an individu-
al Swiss farmer under current conditions. 
Thus, the efficacy and efficiency of poli-
cies for precision farming in Switzerland 
will depend on how farmers collaborate in 
the use of new technologies and how con-
tractors will enter the market and support 
farmers to capture the relatively small 
benefit. This might raise concerns about 
market power and data ownership.

The project Impacts of Swiss food con-
sumption and trade has developed a 
new framework, using LCA, by combining 
a multi-indicator-based environmental 
and ecosystem impact assessment with 
a nutritional quality and affordability 
assessment. Knowledge about the Swiss 

food system and nutritional outcomes 
provides a new, clearer and “fairer” 
sustainability analysis. Results indicate 
that a diet according to the recommenda-
tions of the “Swiss Society for Nutrition” 
would lead to a 36% improvement in the 
environmental performance, a 33% cost 
reduction and a 2.7% increase in health 
outcomes (see Figure 6). Achieving a sus-
tainable diet entails a high reduction in 
the intake of meat and vegetable oils and 
a moderate reduction in cereals, roots and 
fish products, while at the same time an 
increased intake of legumes, nuts, seeds, 
fruits and vegetables. 

Global trends and regional changes 
provoke challenges in the sustainable 
provision of ecosystem services in Swiss 
forests. The Ecosystem services in forests 
project adapts existing forest models 
to come up with a range of associated 
sustainable forest management options. 
Indicative results show that Swiss forests 
are highly sensitive to climate change. 
In particular, spruce stands outside its 
natural habitat will have to be converted 
to more “heat-adapted” forests. Indica-
tors for timber supply are tracked as well 
as diverse ecosystem services such as 
carbon sequestration, protection, and 
biodiversity are quantified. The models 
are designed to operate as a support tool 
for decision-making and will be iteratively 
tested with stakeholders. In this way 
ecosystem service provisioning strategies 
can be tested ex-ante on a regional up to 
the national scale. 

2 I Scientific achievements
The analysis underscores the need to con-
sider multiple indicators while assessing 
dietary sustainability.

Canxi Chen, researcher of the project Impacts 
of Swiss food consumption and trade.

Figure 6: Dietary change scenarios and implications 
for food sustainability
The project Impacts of Swiss food consumption and trade analysed the environmental footprints of nine 
alternative diets relative to the current diet. Shifting from our current diet to the RSN diet will lead to the 
maximum reduction in footprints, ~36% on average across five domains.
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Contribution of NRP 73 to the agricultural policy from 2022 onwards (AP 22+) 

How can environmentally friendly production be strengthened while securing 
the future of farmers?

NRP 73 is expected to contribute to the efficient achievement of these two objectives 
of AP22+. What new technologies will play a role, which will not, and what policy 
measures will help to achieve these objectives? The focus lies on the more efficient 
use of nitrogen and pesticides as well as the reduction of greenhouse gas emissions.
 
In addition, indications are expected as to which farms perform particularly well 
from an economic and ecological perspective, what the success factors are and 
how they can be improved. This will help to draw conclusions for the implementa-
tion of AP22+.
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The project Insurance value of forest 
ecosystems investigates how hazard pre-
vention can be improved by sustainable 
forest management practices and made 
financially viable through an innova-
tive insurance solution. The project was 
able to define a set of forest management 
options to reduce gravitational hazards to 
lower-lying economic assets. The validity 
of hazard reduction was demonstrated 
both by a dedicated rockfall simulation 
model and real-life experiments. The eco-
nomic component of the project indicates 
a willingness of households to compen-
sate forest owners for additional forest 
management efforts that are geared 
toward the reduction of avalanches and 
rock fall risk. The potential success factors 
to develop an operational business model 
together with practitioners are under 
investigation and promising institutional 
frameworks have been identified partially 
based on the empirical learnings.

The project Trade-offs in forests has 
developed a more general framework to 
examine conflicts. It takes the example of 
forest clearing for creating infrastructures 
for a sustainable economy in Switzerland. 
At this stage the project has collected 
information from regions looking at legal 
frameworks and uncovering existing 
conflicts of interest. Preliminary results 
indicate that the transition to a more 
sustainable economy in Switzerland has 

led to small but steady increases of forest 
clearances in the plateau and Alps regions 
driven by renewable energy and public 
transport infrastructures. The project has 
started to elaborate pathways for conflict 
resolution. First results point to the 
issue of ownership structure in a wider 
economic context. This in turn might help 
open windows of opportunity for property 
rights-based instruments.

A sustainability transformation requires a 
diversity of approaches that are tailored 
to the socio-economic context, the diverse 
environmental conditions and cultural 
differences. The set of projects allows in-
ference from locally adapted learning ex-
periments to behaviour of larger popu-
lations. Achieving sustainability in the 
context of the Swiss land use system 
entails behavioural changes that are 
scalable to critical masses for a broader 
transformation to happen. The data and 
tools developed under the NRP 73 are 
perfectly suited to accompany such a 
transformation.

Opportunities and challenges 
A shifting preference in society, the 
emergence of new technologies together 
with a fast-changing natural environment 
presents many opportunities for science 
to provide evidence-based impetus to 
societal changes. However, issues around 
potential misuse of farm level data as well 

as legal frameworks to use new technol-
ogies may serve as barriers. Scientific ev-
idence based on new data sources might 
also suffer from lacking acceptance, but at 
the same time allow for more integrated 
policies governing natural resource man-
agement, supply chain management and 
consumer behaviour. The projects support 
awareness raising and quantification of 
benefits from nature-based solutions both 
in monetary terms as well as reverence of 
nature’s priceless contribution to people.

Relevance and Impact  
The projects generate new knowledge 
and evidence to help mainstream locally 
adapted ecosystem services solutions 
for private and public decision-making. 
The notion of consistent local or national 
contributions to the SDGs appears 
important in the context of agriculture, 
nutrition and forestry. Decision-making 
for managing natural resources, be it a 
forest, an agricultural field, a farm, or 
a consumer choice, involves balancing 
trade-offs between different ecosystem 
services. To this end the projects present 
a what-if-scenario for land management 
decisions to be made today while benefits 
and risks will arise much later. The pro-
jects have and will generate evidence for 
industry to tailor their products, help im-
prove the efficacy and precision of policy 
instruments as well as to understand and 
quantify variability of eco-efficiency.
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3.
—

3 I Practical Relevance of NRP 73

The NRP 73 projects acknowledge this and are build-
ing bridges between research and industry. This chap-
ter provides some examples of the collaborations 
between research projects and the private sector. 

More than 11 industry sectors and 60 companies are in-
volved in the programme. Several research projects are 
assessing the impact of new technologies or building new 
business models for eco-design, recycling, recovery and 
circular economy. At the company level, this requires nu-
merous and specific adjustments of business practices. 

The following examples highlight existing collaborations: 
n 	The project Towards a sustainable circular economy 
	 collaborates with companies from the insulation sector to 
	 determine the potential of closed-loop systems for insu-
	 lation materials and to reduce the indirect energy demand 
	 of conventional and energy efficient buildings. 
n 	The project Sustainable finance developed a feasibility 
	 study to create a full-fledged Swiss Social Stock Ex-
	 change (SWISOX), dedicated to sustainable businesses. 
n 	The project Sustainable consumer behaviour is developing 
	 a strategy together with one of the big Swiss real estate 	
	 companies to reduce the CO2 emissions from their buildings 	
	 through behavioural interventions instead of building 
	 investments. 

n 	In collaboration with famers, farming associations and   	
	 public administrations the project Digital innovations for 	
	 sustainable agriculture shows that precision agriculture and 	
	 other “smart farming technologies” have the potential to 	
	 make agricultural production more efficient.
n 	In the project Co-evolution of business strategies and 
	 resource policies in the building industry data is collected  
	 in case study analysis with seven different companies pro-
	 ducing sand, gravel, cement, concrete and services in 
	 logistics, construction and waste management. 
n 	The project Insurance value of forest ecosystems investi-
	 gates how hazard prevention can be improved by sustainable 
	 forest management practices and be financially made viable 
	 through innovative private insurance solutions. 

To ensure success, the scalability of such innovations is key. 
As we mostly talk about conceptual inventions, scaling must 
be done through locally accepted organisations. A specific 
NRP 73 synthesis process and co-creation labs will offer the 
opportunity to bring together researchers and practitioners 
to exploit these potentials. 

Innovations for a sustainable economy often require 
systemic change affecting entire industries.

3.1  Building Bridges Between Research and the 
       Private Sector

Practical Relevance of NRP 73

http://www.nfp73.ch/en/projects/forestry/insurance-value-of-forest-ecosystems
http://www.nfp73.ch/en/projects/forestry/insurance-value-of-forest-ecosystems
http://www.nfp73.ch/en/projects/forestry/trade-offs-in-forests
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http://www.nfp73.ch/en/projects/finance/sustainable-finance
http://www.nfp73.ch/en/projects/sustainable-behaviour/sustainable-consumer-behaviour
http://www.nfp73.ch/en/projects/agriculture-and-nutrition/digital-innovations-for-sustainable-agriculture
http://www.nfp73.ch/en/projects/agriculture-and-nutrition/digital-innovations-for-sustainable-agriculture
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/forestry/insurance-value-of-forest-ecosystems
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Figure 7: Knowledge transfer output 

Output can be summarised as follows: 

		  scientific articles
		  articles in newspapers, magazines or 
		  periodicals

		  presentations or attendances at academic 
		  conferences, workshops or university lectures

		  public or stakeholder events

		  projects have strong partnerships with non- 	 	
		  academic actors, and the majority of the projects 
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		  projects have a project-specific advisory board
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Stakeholder Expectations
To ensure meaningful impact and contributions to a systematic 
transition of the Swiss society and economy, the expectations 
of stakeholders were considered from the beginning of NRP 73.

The Steering Committee and the project teams are committed 
to an analysis of the present economic mainstream, innovative 
new ideas and best practice as well as pertinent scientific 
publications, contributions at scientific events, and career 
advancement opportunities for young researchers. 

The Sounding Board and project partners expect to learn more 
about system boundaries, pain points as well as new scientific 
insights and innovative thinking to implement a sustainable eco-
nomy in Switzerland. According to these actors, this can best be 
achieved with practical and applicable research findings, an opti-
mal mix of policy instruments and economic incentives as well 
as specific activities for the different target groups. While this 
overview of the state of research of NRP 73 addresses all stake-
holders, leading up to the programme synthesis target group 
tailored knowledge transfer activities will be developed. 

To date a significant amount of knowledge transfer 
initiatives and collaborations with stakeholders have 
taken place. In addition, the recognition and engagement 
shown by private and public actors reveals the potential 
of NRP 73. 

With the advancement of NRP 73, an increasing number of 
communication and knowledge transfer activities have been 
implemented, ranging from scientific articles and information 
on project specific websites to presentations and dialogues 
at public and stakeholder events. 

Interdisciplinarity and collaborations with non-academic partners are key for knowledge 
transfer and a successful implementation of NRP 73 findings. 

3.2  Interdisciplinarity and Collaborations Are Key 
       for Knowledge Transfer

Summary and Outlook4.
—

4 I Summary and Outlook

The transition towards a sustainable economy can only be achieved by focusing on new 
business models in key sectors, innovative sustainable finance as well as behavioural changes 
around consumption.

NRP 73 generates scientific knowledge for the transi-
tion towards a sustainable economy, discovers untapped 
resource efficiency potential and will contribute to a 
broad range of SDGs. The envisaged synthesis pro-
cess will generate added value that goes beyond the 
insights provided by individual projects. 

The NRP 73 projects are providing new measurement and 
assessment tools to guide circularity strategies in different 
value chains, and to develop new business models that  
close material loops and thus improve resource efficiency. 
For example, in the building and construction sector, the 
recycling rate can be increased from 10% to over 60% for 
insulating material due to improved deconstruction practices 
and contaminant removal. Furthermore, additional poten-
tial was identified in concrete production by substituting 
raw materials for the clinker production with construction 
and demolition waste. 

In the agricultural sector, new combinations of methods re-
vealed that there are significant efficiency potentials between 
different product groups, e.g. between red meat and chickpeas 
to provide protein. While the project findings show that digital 
innovations such as drones and sensors for precision agricul-
ture will only provide small benefits from savings in fertilizer 
costs for individual farmers, the developed new contract 
forms in this project will help to overcome this obstacle. 

Given the strong financial sector there is a role for Switzer-
land in financing sustainable finance initiatives. An innovative 
proposal in this context is the Swiss Social Stock Exchange 
(SwiSOX), developed by one of the projects.  Since the Swiss 
labour force has the skills which are typically required in 
green occupations, Switzerland seems to be well equipped 
with the necessary financial and human capital resources 
for the transition to a more sustainable economy. Further-
more, GHG emissions associated with the global supply 
chains of Swiss consumption are among the largest in the 
world, when measured on a per capita basis. Attempts by 
Swiss private and public actors towards more sustainable 
supply chains are diverse and differ substantially across 
industry and at the federal, cantonal or municipal level. 

But the transition to a sustainable economy cannot be achie-
ved by focusing only on the finance and the production side. 
Equally important is the consumption side, especially people’s 
behaviour. Encouragingly, the research projects did not find 
negative spill-over effects in environmentally-friendly behav-
iour. Interventions to reduce, for example, household’s electrici-
ty usage or hot water consumption prove to be effective without 
undesired side effects. However, simulations and models pre-
dict that technology improvements and efficiency gains are not 
enough for Switzerland to achieve carbon neutrality by 2050. 

More changes are necessary in the transport and building 
sector such as shifts in travel behaviour and reduced living 
space. Since this involves people’s attitudes and preferences, 
households must be involved as key allies of the transition. 
In addition, it seems that even small efforts or costs prevent 
SMEs from implementing measures that increase sustainability. 

Finally, in order to get companies or individuals to behave 
more sustainably and to tap into the potentials of circulari-
ty, repairing and changing habits, government interventions 
will need to be carefully designed and smartly implemented. 
Considering that circularity does not necessarily mean sus-
tainability, new insights are needed to ensure a green eco-
nomy. There are still relevant barriers, including regulatory 
barriers and potential rebound effects, to increase circularity 
in different value chains. These are being analysed by several 
new projects. 

To identify areas and options for action, co-creation labs 
will bring together researchers, partners from practice and 
public administration to be part of the synthesis process. 
This will also facilitate the integration of results into an 
overarching context and the formulation of concrete recom-
mendations. In addition, the researchers already have and will 
continue to collect large volumes of data. During the synthesis, 
NRP 73 will compile and compare this data to ensure quality 
and to make it easily accessible to relevant users. Last but 
not least, in order to provide the target groups with direct ac-
cess to the findings, conclusions and recommendations, the 
products of the programme synthesis will be presented via 
a web portal.

http://www.nfp73.ch/en/the-nrp/events
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Project List with References

4 I Project List with References

The statements in this report are based on the research outcomes of the research projects 
provided in their intermediate scientific reports or publications. The list includes a selection of 
publications that substantiate the research results.

Sustainable Finance and Governance

Project Bernauer, Th., Scholderer, J. 
Voluntary corporate environmental initiatives
n 	Kolcava, D., Rudolph, L., Bernauer, T. (2020). Voluntary 
	 business initiatives can reduce public pressure for regu-
	 lating firm behaviour abroad. Journal of European Public 
	 Policy (forthcoming) 1–24. 
	 https://doi.org/10.1080/13501763.2020.1751244
n 	Kolcava, D., Bernauer, T. (2020). Greening the Economy 
	 Through Voluntary Private Sector Initiatives or Gov-

ernment Regulation? A Public Opinion Perspective 
	 [Preprint]. Open Science Framework. 
	 https://doi.org/10.31219/osf.io/zsk43
n 	Rudolph, L., Kolcava, D., Bernauer, T. (2019). International 
	 norms and public demand for home-country regulation 
	 of multinational firms abroad [Preprint]. Open Science 
	 Framework. 
	 https://doi.org/10.31219/osf.io/y3cbp

Project Bürgi Bonanomi, E., Mann, S., Belser, E.M. 
Sustainable trade relations for diversified food systems
This is a research project from the 2nd call for proposals. 
Therefore, no publications yet.

Project Heselhaus, S. 
Legal framework for a resource-efficient circular economy
This is a research project from the 2nd call for proposals. 
Therefore, no publications yet.

Project Noailly J., de Rassenfosse G. 
Financing clean tech
No publications yet.

Project Rochet, J.-C., Balkenhol, B., Gibson Brandon, R. 
Sustainable finance
n 	Gibson, R., Krueger, P., Riand, N., Schmidt, P. (2020). ESG 

Rating Disagreement and Stock Returns. Swiss Finance 
Institute Research Paper No. 19-67. European Corporate 
Governance Institute – Finance Working Paper No. 651/2020. 

	 https://dx.doi.org/10.2139/ssrn.3433728

Project Truffer B., Maurer M., Müller A., Lieberherr E. 
Challenges of modular water infrastructure systems
n 	Pakizer, K., Lieberherr, E. (2018). Alternative governance 
	 arrangements for modular water infrastructure: An ex-

ploratory review. Competition and Regulation in 
	 Network Industries. 19(1-2), 53-68.
	 https://www.researchcollection.ethz.ch/

handle/20.500.11850/309237

Project Stucki M., Meyer S., Wibbeling S. 
Resource efficiency in Swiss hospitals
n 	Stucki, M., Keller, R., Muir, K. (2018). Green Hospital: 

Bringing Life Cycle Innovation into the Healthcare Sector. 
1st Life Cycle Innovation Conference. Germany, Berlin. 

	 https://www.greenhospital.ch/publica-
tions/20180831_Muir_LCIC_Session11.pdf

n 	Keller, R., Stucki, M., (2020). Spitäler im Umwelt-Bench-
marking. IUNR-Magazin Nr. 0120, ZHAW. 

	 https://issuu.com/zhawlifesciences/docs/iunr-magazin/18
      

n 	Gibson, R., Glossner, S., Krueger, P., Matos, P., Steffen, T. 
	 (2020). Responsible Institutional Investing Around the World. 
	 Swiss Finance Institute Research Paper No. 20-13: 
	 https://dx.doi.org/10.2139/ssrn.3525530
n 	Gibson, R., Krueger, P. (2018). The Sustainability Footprint of 
	 Institutional Investors Swiss Finance Institute Research Paper 
	 No. 17-05. European Corporate Governance Institute (ECGI)- 
	 Finance Working Paper No. 571/2018: 
	 https://dx.doi.org/10.2139/ssrn.2918926

Project Weder, R., Kägi, W. 
Green labour market effects
n 	Lobsiger, M. (2020). Jobs with Green Potential in Switzerland: 
	 Demand and possible Skills imbalances. BSS Working Paper,
	 https://www.bss-basel.ch/files/artikel/Jobs_with_

green_potential_in_Switzerland_09_06_2020.pdf
n 	Niggli, M., Rutzer, C. (2020). Environmental Policy and Hetero-
	 geneous Labor Market Effects: Evidence from Europe. 
	 WWZ Working Papers,
	 https://edoc.unibas.ch/77038/

Cities and Mobility

Project Maibach, M., Bretschger L. 
Decarbonisation of the transport sector
No publications yet.

Project Wäger P., Müller, B.D., Hilty, L. 
Post-fossil cities
n 	Roca-Puigròs, M., Billy, R., Gerber, A., Wäger, P., Müller, D. 
	 (2020). Pathways for a carbon neutral Swiss residential 

building stock. Buildings and Cities. Under review.

Other References
n 	B	undesamt für Umwelt (2019). Treibhausgasemissionen 
	 in der Schweiz. Entwicklung in CO2-Äquivalente und Emis-
	 sionen nach Sektoren 1990-2017
n 	European Academies Science Advisory Council EASAC (2019). 
	 Decarbonisation of transport: options and challenges. 
	 EASAC policy report 37
     

Circular Economy, Buildings and Construction 

Project Frankenberger, K., Nahrath, S., Favre, A.-C., 
Hischier, R. 
Laboratory for circular economy
n 	Desing, H., Brunner D., Takacs F., Erkman S., Narath S., 
	 Hischier R. and Frankenberger K. (2020). A Circular Eco-
	 nomy within the planetary boundaries: towards a resource-
	 based, systemic approach. Resources, Conservation & 
	 Recycling 155, 104673 (14 pp.). 
	 https://doi.org/10.1016/j.resconrec.2019.104673

Project Hoffmann, V., Hellweg, S. 
Towards a sustainable circular economy
n 	Wiprächtiger, M., Haupt, M., Heeren, N., Waser, E., Hellweg, S. 
	 (2020). A framework for sustainable and circular system 

design: development and application on thermal insulation 
materials. Resources, Conservation & Recycling. Vol. 154. 

	 https://doi.org/10.1016/j.resconrec.2019.104631
n 	Haupt, M., Hellweg, S. (2019). Measuring the Environmental 
	 Sustainability of Circular Economy. Environmental and 
	 Sustainability Indicators. Vol. 1-2. 
	 https://doi.org/10.1016/j.indic.2019.100005

Project Kytzia, S., Opitz, C., Hügel, K., Bunge, R., 
Scheidegger, A.: 
Co-evolution of business strategies and resource policies in the 
building industry
n 	Meglin, R., Kliem, D., Scheidegger, A., & Kytzia, S. (2019). 
	 Business-models of gravel, cement and concrete producers 

in Switzerland and their relevance for resource management 
and economic development on regional a scale. IOP Confer-
ence Series: Earth and Environmental Science, 323, 12170. 

	 https://doi.org/10.1088/1755-1315/323/1/012170
n 	Kliem. D., Scheidegger A. (2020). Participative Governance 
	 of the Swiss Construction Material Industry: Transitioning 
	 Business Models and Public Policy. In: Bianchi C, Rich E, 
	 Luna-Reyes LF (eds) Enabling Collaborative Governance 
	 through Systems Modeling Methods, Springer Nature, 
	 Switzerland, ISBN: 978-3-030-42969-0

Project Thalmann, P., Hellweg, S., Binder C. 
Ecological footprint in the housing sector
n 	Pagani, A., Binder, C.R. (2019). Towards housing sustain-
	 ability: a framework for the decision-making process of 
	 tenants. IOP Conference Series: Earth and Environmental 
	 Science., 323, 012093-012093, 
	 https://doi.org/10.1088/1755-1315/323/1/012093

http://www.nfp73.ch/en/projects/governance/voluntary-corporate-environmental-initiatives
http://www.nfp73.ch/en/projects/governance/sustainable-trade-relations-for-diversified-food-systems
http://www.nfp73.ch/en/projects/governance/legal-framework-for-a-resource-efficient-circular-economy
http://www.nfp73.ch/en/projects/finance/financing-clean-tech
http://www.nfp73.ch/en/projects/finance/sustainable-finance
http://www.nfp73.ch/en/projects/circular-economy/challenges-of-modular-water-infrastructure-systems
https://www.researchcollection.ethz.ch/handle/20.500.11850/309237
https://www.researchcollection.ethz.ch/handle/20.500.11850/309237
http://www.nfp73.ch/en/projects/circular-economy/resource-efficiency-in-swiss-hospitals
https://www.greenhospital.ch/publications/20180831_Muir_LCIC_Session11.pdf
https://www.greenhospital.ch/publications/20180831_Muir_LCIC_Session11.pdf
http://www.nfp73.ch/en/projects/governance/green-labour-market-effects
https://www.bss-basel.ch/files/artikel/Jobs_with_green_potential_in_Switzerland_09_06_2020.pdf
https://www.bss-basel.ch/files/artikel/Jobs_with_green_potential_in_Switzerland_09_06_2020.pdf
https://edoc.unibas.ch/77038/
http://www.nfp73.ch/en/projects/cities-mobility/climate-neutral-mobility-without-economic-losses-utopia-or-opportunity
http://www.nfp73.ch/en/projects/cities-mobility/post-fossil-cities
http://www.nfp73.ch/en/projects/circular-economy/laboratory-for-circular-economy
http://www.nfp73.ch/en/projects/circular-economy/towards-a-sustainable-circular-economy
https://doi.org/10.1016/j.indic.2019.100005
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/alignment-of-resource-policy-and-business-strategies-in-the-construction-sector
http://www.nfp73.ch/en/projects/building-construction/ecological-footprint-in-the-housing-sector
https://doi.org/10.1088/1755-1315/323/1/012093
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Supply Chains

Project Francois J. 
Switzerland’s sustainability footprint
n 	Fernández-Amador, O., Francois, J.F., Oberdabernig, D.A., 
	 Tomberger, P. (2020). The methane footprint of nations: 
	 Stylized facts from a global panel dataset. Ecological 
	 Economics. 170. Article 106528. 
	 https://doi.org/10.1016/j.ecolecon.2019.106528
n 	Fernández-Amador, O., Francois, J.F., Oberdabernig, D.A., 

Tomberger, P. (2020). A detailed international dataset on 
energy usage for economic sectors. WTI-NRP73 Technical Re-
port No. 1, Mimeo, World Trade Institute, University of Bern.

n 	Fernández-Amador, O., Francois, J.F., Oberdabernig, D.A. 
and Tomberger, P. (2020). Construction of international 
production- and consumption-based inventories on for-
est, land and water usage. WTI-NRP73 Technical Report 
No. 2. Mimeo, World Trade Institute, University of Bern.

Project Mutel C., Wäger P., Pauliuk, S. 
Open assessment of the Swiss economy and society
No publications yet.

Project Schader C. 
Enhancing supply chain sustainability
n 	Schader, C., M. Curran, A. Heidenreich, J. Landert, 
	 J. Blockeel, L. Baumgart, B. Ssebunya, S. Moakes, 
	 S. Marton and G. Lazzarini (2019). Accounting for 
	 uncertainty in multi-criteria sustainability assess-
	 ments at the farm level: Improving the robustness 
	 of the SMART-Farm Tool. Ecological Indicators 106, 
	 p. 105503. 
	 https://doi.org/10.1016/j.ecolind.2019.105503
n 	Ssebunya, B. R., C. Schader, L. Baumgart, J. Landert, C. 

Altenbuchner, E. Schmid and M. Stolze (2019). Sustain-
	 ability Performance of Certified and Non-certified Small-
	 holder Coffee Farms in Uganda. Ecological Economics 
	 156, pp. 35-47. 
	 https://doi.org/10.1016/j.ecolecon.2018.09.004

Project Seele P., Stürmer M., De Rossa F. 
Sustainable public procurement
n 	De Rossa Gisimundo, F. (2019). Nachhaltigkeit und Pro-

tektionismus im öffentlichen Beschaffungswesen. recht. 
Zeitschrift für juristische Weiterbildung und Praxis, 166-179.   

	 https://www.iwr.unibe.ch/unibe/portal/fak_rechtwis/e_
dep_dwr/inst_iwr/content/e36453/e162340/e172868/
e172869/files904438/2019_03_Jutzirecht_ger.pdf

Agriculture, Nutrition and Forestry

Project Finger R., Huber R., Buchmann N., Walter A. 
Digital innovations for sustainable agriculture
n 	Finger, R., Swinton, S., El Benni, N., Walter, A. (2019). 
	 Precision Farming at the Nexus of Agricultural Production and 

the Environment. Annual Review of Resource Economics 11. 
	 https://doi.org/10.1146/annurev-resource-100518-093929
n 	Walter, A., Finger, R., Huber, R., Buchmann, N. (2017). 

Opinion: Smart farming is key to developing sustainable 
	 agriculture. Proceedings of the National Academy of 
	 Sciences USA. 114 (24) 6148-6150. 
	 https://doi.org/10.1073/pnas.1707462114

Project Mathys A. 
Impacts of Swiss food consumption and trade
n 	Chaudhary, A., Gustafson, D., Mathys, A. (2018). 
	 Multi-indicator sustainability assessment of global food 
	 systems. Nature communications, 9(1), 1-13. 

https://doi.org/10.1038/s41467-018-03308-7
n 	Chen, C., Chaudhary, A., Mathys, A. (2019). Dietary change 
	 scenarios and implications for environmental, nutrition, 
	 human health and economic dimensions of food sustain-
	 ability. Nutrients, 11(4), 856. 
	 https://doi.org/10.3390/nu11040856
n 	Chen, C., Chaudhary, A., Mathys, A. (2020). Nutritional and 

Environmental Losses Embedded in Global Food Waste. 
Resources, Conservation & Recycling. (160) Article 104912. 

	 https://doi.org/10.1016/j.resconrec.2020.104912.

Project Nemecek T., El Benni N. 
Interaction of economy and ecology in Swiss farms
No publications yet.

Project Olschewski R., Hanewinkel M., Bartelt P., 
Yousefpour R. 
Insurance value of forest ecosystems
No publications yet.

n 	Welz, T., Stürmer, M. (2020). Sustainability of ICT hardware 
	 procurement in Switzerland. Proceedings of the 7th Inter-
	 national Conference on ICT for Sustainability. 
	 https://orcid.org/0000-0001-9038-4041
n 	Knebel, S., Stürmer, M., De Rossa Gisimundo, F., Hirsiger, E., 
	 Seele, P. (2019). 9.5 trillion USD for Sustainability: A Literature 
	 Review on Sustainable Public Procurement. Research Gate. 
	 https://doi.org/10.13140/RG.2.2.36358.22089    

Other References
n 	Food and Agriculture Organization of the United Nations 
	 FAO (2014). Sustainability Assessment of Food and Agricul-
	 ture systems (SAFA). 
	 http://www.fao.org/nr/sustainability/sus-

tainability-assessments-safa/en/

Sustainable Behaviour

Project Binder R.C., Gutner S., Ritzén S. 
Rebound effects of the Sharing Economy
This is a research project from the 2nd call for proposals. 
Therefore, no publications yet.

Project Blumer B.Y., Hilty L., Stucki M. 
Extending the lifespan of mobile devices
This is a research project from the 2nd call for proposals. 
Therefore, publications yet.

Project Czellar S. 
The influence of environmental identities
No publications yet.

Project Schmitz J. 
Nudging SMEs
No publications yet.

Project Schubert R. 
Sustainable consumer behaviour
n 	Portmann, J., Ghesla, C., Schubert, R. (2020). Behavioral 
	 spillovers in environmental behavior – Domains, links, 

economic and psychological factors. In: Quah, Euston, 
	 Schubert, Renate (eds.): Sustainability and Environmental 
	 Decision Making. Springer.
     

Project Schulz T., Zabel von Felten A., Lieberherr E. 
Trade-offs in forests
n 	Creutzburg, Leonard; Ohmura, Tamaki; Lieberherr, Eva (2020). 

A gift programme for sustainable forest management? 
	 A Swiss perspective on public policies and property rights. 
	 Geographica Helvetica 74: 69-80. 
	 https://doi.org/10.5194/gh-75-69-2020
n 	Schulz, Tobias; Lieberherr, Eva (2020). Regulierun-

gen im Waldbereich im Wandel: Gefahrenabwehr, 
Multifunktionalität und Koordination. Schweizer-
ische Zeitschrift für Forstwesen 171(1):3-10. 

	 https://szf-jfs.org/doi/abs/10.3188/szf.2020.0003

Project Thürig E., Rohner B. 
Ecosystem services in forests
n 	Temperli, C.; Blattert, C.; Stadelmann, G.; Brändli, U.; 

Thürig, E. (2020). Trade-offs between ecosystem 
	 service provision and the predisposition to distur-
	 bances: a NFI-based scenario analysis. Forest Eco-
	 systems. 7: 27 (17 pp.). 
	 https://doi.org/10.1186/s40663-020-00236-1
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http://www.nfp73.ch/en/projects/governance/switzerland-sustainability-footprint
http://www.nfp73.ch/en/projects/supply-chain/open-assessment-of-swiss-economy-and-society
http://www.nfp73.ch/en/projects/supply-chain/enhancing-supply-chain-sustainability
https://doi.org/10.1016/j.ecolind.2019.105503
https://doi.org/10.1016/j.ecolecon.2018.09.004
http://www.nfp73.ch/en/projects/supply-chain/sustainable-public-procurement
https://www.iwr.unibe.ch/unibe/portal/fak_rechtwis/e_dep_dwr/inst_iwr/content/e36453/e162340/e172868/e172869/files904438/2019_03_Jutzirecht_ger.pdf
https://www.iwr.unibe.ch/unibe/portal/fak_rechtwis/e_dep_dwr/inst_iwr/content/e36453/e162340/e172868/e172869/files904438/2019_03_Jutzirecht_ger.pdf
https://www.iwr.unibe.ch/unibe/portal/fak_rechtwis/e_dep_dwr/inst_iwr/content/e36453/e162340/e172868/e172869/files904438/2019_03_Jutzirecht_ger.pdf
http://www.nfp73.ch/en/projects/agriculture-and-nutrition/digital-innovations-for-sustainable-agriculture
http://www.nfp73.ch/en/projects/agriculture-and-nutrition/impacts-of-swiss-food-consumption-and-trade
http://www.nfp73.ch/en/projects/agriculture-and-nutrition/interaction-of-economy-and-ecology-in-swiss-farms
http://www.nfp73.ch/en/projects/forestry/insurance-value-of-forest-ecosystems
http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en/
http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en/
http://www.nfp73.ch/en/projects/sustainable-behaviour/rebound-effects-of-the-sharing-economy
http://www.nfp73.ch/en/projects/sustainable-behaviour/extending-the-lifespan-of-mobile-devices
http://www.nfp73.ch/en/projects/sustainable-behaviour/the-influence-of-environmental-identities
http://www.nfp73.ch/en/projects/sustainable-behaviour/nudging-small-and-medium-sized-companies
http://www.nfp73.ch/en/projects/sustainable-behaviour/sustainable-consumer-behaviour
http://www.nfp73.ch/en/projects/forestry/trade-offs-in-forests
https://doi.org/10.5194/gh-75-69-2020
https://szf-jfs.org/doi/abs/10.3188/szf.2020.0003
http://www.nfp73.ch/en/projects/forestry/ecosystem-services-in-forests
https://doi.org/10.1186/s40663-020-00236-1
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