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WWF is one of the worldôs largest and most experienced 

independent conservation organizations, with over 5 million 

supporters and a global network active in more than 100 countries. 

WWFôs mission is to stop the degradation of the planetôs natural 

environment and to build a future in which humans live in harmony 

with nature by conserving the worldôs biological diversity, ensuring 

that the use of renewable natural resources is sustainable, and 

promoting the reduction of pollution and wasteful consumption.  

The EY organization exists to build a better working world, helping to 

create long-term value for clients, people and society, and build trust 

in the capital markets. Enabled by data and technology, diverse EY 

teams, in over 150 countries, provide trust through assurance and 

help clients grow, transform and operate. Working across assurance, 

consulting, law, strategy, tax and transactions, EY teams ask better 

questions to find new answers for the complex issues facing our 

world. 

 

 

This report has been commissioned by WWF Norway and produced 

by Ernst & Young AS. 

 
 



 

4 

 

The global production and consumption of Earthôs natural resources,  

humanityôs footprint, is the main driver of the climate, nature and  

pollution crises. We will not be able to solve any of these crises 

 or secure our long-term livelihood, without reducing our footprint.  

 

The global footprint needs to be reduced to a level where the environmental impact of our 

production and consumption does not risk the stability of natural processes; we need to operate 

within the planetary boundaries. Norway has a clear responsibility as a country with one of the 

highest per capita consumptions of natural resources. WWF Norway has estimated that Norwayôs 

material footprint must be reduced by at least two thirds to align our economy with the limits of 

our planet.  

 

The need for a circular revolution is one of the key transformations necessary for achieving a 

significant reduction in our material footprint. A true circular economy will require a significant  

shift across society.  

 

The objective of this report ð commissioned by WWF Norway and conducted by EY teams ð is 

to enhance the understanding of Norwayôs material footprint and how it is distributed across our 

economy. The objective was also to help pinpoint sectors and circular measures to implement 

that will be particularly important in reducing Norwayôs material footprint.  

 

This report is one of the first to study Norwayôs material footprint on an economic sector  

level. It gives a unique insight into the Norwegian material footprint and the sectorsô pressure  

on the planetary boundaries. The report presents a wide range of circular economy measures  

for each sector ð focusing both on policy measures and business strategies ð as well as 

offering some cross-sector recommendations. It also provides a deep dive into the construction 

and transportation sectors, showing the potential of implementing a few high-  

impact circular economy measures.  

 

The findings and policy measures presented in this publication are based on the analysis  

and findings of the authors and do not necessarily reflect WWF Norwayôs own policy 

recommendations. The main purpose for WWF Norway was to acquire new knowledge and 

insight needed to help us direct policies and prioritize high-impact actions to reach the goal of 

reducing Norwayôs material footprint and increasing the pace toward a circular transition of the 

economy. If we are not able to transition the economy in a manner that contributes to a significant 

reduction of our material footprint, Norway will not be able to reach its environmental goals.  

 

We hope this report and its findings will be useful for both policymakers and industry actors  

and inspire them to set ambitious targets, but not least ï actions. 

 

Karoline Andaur, 
CEO, WWF Norway 
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According to the International Resource Panel, material use has more than tripled over the past 

50 years. Increasing resource use is the main driver for climate change, pollution and loss of 

biodiversity. Extraction and processing of material resources accounts for over 90% of impacts on 

land use-related biodiversity loss and water stress, over 55% of greenhouse gas emissions and 

up to 40% of air pollution representing a potential health hazard. Moreover, the extraction of 

many raw materials raises serious social and human rights concerns. The root of the problem lies 

in our outdated, linear economic model that treats raw materials as expendable inputs to be used 

once and then discarded. Solving the crisis requires a fundamental shift to a circular economy 

that minimizes virgin resource extraction by effectively utilizing materials already in use. 

 

This study outlines the material footprint of Norway by addressing the quantity of materials used 

by the Norwegian economy, divided into four main categories ð metals, non-metallic minerals, 

fossil fuels and biomass. Additionally, it looks at material-related impacts on the environment and 

seeks to map out the potential to reduce and minimize identified impact. The findings suggest 

that there is an extensive challenge at hand, which cannot be addressed through a single 

solution. Multiple solutions, ideas and informed contributions are required to address the 

complexity of the issue in a manner that will minimize adverse impact on the planet and world 

population. Its focus is not on the consumption of individual consumers but rather on the system 

in which they operate. Thus, this report intends to inspire and build a circular toolbox for decision-

makers in governments and businesses, to be drawn upon with an eye to reducing the national 

material footprint and enhancing circular action. This is rooted in quantitative data on current 

consumption and impacts at the sector level. 

 

This report also identified the current material consumption of Norway at the national and sector 

levels based on input-output modeling for eight sectors (agriculture, forestry and fishing, 

transportation, construction, chemicals and materials, energy and utilities, other manufacturing 

and sales, public services and other services). Input-output modeling is also used to determine 

the sectorsô relative impact upon the environment, presented through the lens of the planetary 

boundaries framework, which identifies nine safety boundaries for the earthôs major ecosystems. 

Next, circularity measures and policies to reduce the material footprint are identified at the sector 

level based on a review of existing literature. In addition, two of the sectors with high circularity 

potential (construction and transportation) are assessed using a scenario-based analysis to 

quantify the potential of some of the most impactful circularity measures. Finally, impactful 

cross-sectoral circular policy instruments are mapped to address the circular economyôs innate 

cross-sector nature. 

 

The modeling and literature analysis have been supplemented by interviews with experts in 

relevant fields, peer reviews and a panel discussion with various potential stakeholders. 

Achieving a circular economy depends on the involvement of a broad range of stakeholders, 

therefore non-profit organizations, industry organizations, public authorities and governments 

were invited to review, provide their perspectives, and inform the report content to ensure that it 

would best serve its purpose. This report is intended to inspire and serve as a toolbox for the 

circular transition of Norwegian society, but it is not definitive. Supporting this essential transition 

will require further investigation across multiple areas. 
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ñThe science is clear: The key 
question is no longer whether a 

transformation toward global 
sustainable resource consumption 

and production is necessary, 
 but how to make it happen now.ò 

 

UNEP, International Resource Panel (IRP)  
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Norway is among the countries with the highest levels of raw material consumption per capita, 

well above European and global averages. There is a strong correlation between a high material 

footprint and severe negative environmental impacts upon the planetary boundaries. The per 

capita material footprint must be reduced by a staggering 70% to stay within sustainable levels of 

consumption. Norway can substantially reduce its footprint through collective action on the part of 

politicians, businesses and consumers supported by a comprehensive package of circular 

measures and policy instruments.  

 

The greatest circular potential lies in the construction, transportation, manufacturing and 

agriculture, forestry and fishing sectors. Within these sectors, some of the most impactful 

measures include optimizing use of space in offices and housing, reducing the use and number 

of personal vehicles, circular product design, and switching to a more plant-based diet. Enacting 

transformative circular policies and measures that avoid resource use is essential to harness this 

potential (i.e., by prioritizing measures based on the 9R-hierarchy, as presented in section 2 of 

this report). This requires a cultural paradigm shift in living, traveling and consumption habits, 

redefining prosperity away from material accumulation and toward valuing intangible assets such 

as time, community and wellbeing. 

 

Shutterstock 
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The quantitative analysis reveals that Norway can achieve a 10% reduction in its material 

footprint through transformative measures in the construction and transportation sectors alone. 

These measures form the transformative shift scenario described in section 3. The construction 

sector can curb raw material extraction by avoiding new building construction, increasing area 

efficiency, extending building lifetime and reusing building components where possible.  

The transportation sector can increase the attractiveness of shared mobility and public transport, 

and encourage the use of smaller, more efficient personal vehicles. The 10% reduction can only 

be realized through radical, disruptive measures, such as limiting both car ownership and the 

construction of new buildings. Less ambitious measures were found to have a significantly lower 

impact, underlining the importance of systemic change.  

 

A national target for material resource consumption supported by a comprehensive suite of policy 

levers is imperative if we are to achieve the transition to a circular economy. Accountability is 

essential for driving progress toward a circular economy and a top-down approach with a national 

target is critical for aligning all stakeholders. To advance the transition toward a circular economy, 

the five following overarching policy recommendations were identified: 

 

1. Restrict linearity by taxing and restricting market access to non-circular products. 

2. Finance circular economy solutions through circular procurement practices, subsidies 

and increased green investments. 

3. Enable circular economy by standardizing design and supporting sharing platforms. 

4. Measure and inform through standardized circularity indicators and targets, mandated 

reporting and the incorporation of digital tools. 

5. Awaken and educate people and society on the circular economy by incorporating 

circular economy principles into all educational systems and implementing informational 

campaigns. 

 

A cohesive and combined set of policy interventions across all five areas is instrumental to the 

achievement of national circularity. The necessary societal transition presents an opportunity to 

maintain a high quality of life, where values such as sense of community and an appreciation of 

access to quality goods and experiences take precedence over mass consumption. 

 

The results leave no room for ambiguity ð there is a significant gap between current policies and 

the actions required to align Norwayôs resource use with planetary boundaries and safeguard the 

environment for current and future generations. 
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Today, prosperity is frequently equated with consumption. The focus on consumption has driven 

the development of a global economic model that relentlessly extracts, utilizes, and discards 

resources at an accelerating rate. As seen in the figure below, increasing consumption 

habits and global population growth have caused the total amount of raw materials 

consumed (material footprint) per year to triple over the past 50 years. This is a greater 

growth rate than the growth of human wellbeing as measured by the Human Development 

Index.1  

 

The extraction and processing of materials are currently responsible for 55% of global 

greenhouse gas emissions. Addressing the climate crisis is thus impossible without reducing 

material consumption.2 Resource extraction and processing are also extremely water and land-

intensive and are responsible for 90% of both biodiversity loss and water stress. These activities 

are also the main driving forces behind the unfolding nature crisis.3 

 

 

Figure 1: Development of material footprint, gross domestic product (GDP) and population from 2001 to 2023.  

Data collected from International Resource Panel, the World Bank and SSB respectively. 

 

 
 
1 (IRP; UNEP, 2024). 
2 (IRP; UNEP, 2024). 
3 (UNEP, 2019). 
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Current trends indicate continued unsustainable growth in use of resources 

The Global Resources Outlook 2024 published by the UNôs International Resource Panel predicts 

that the current level of material extraction will increase by 60% by 2060 at the current pace of 

development.4 An extraction rate at this level will dramatically surpass the planetôs capacity for 

resource regeneration, which has already exceeded safe levels.5 In 2024, Earth Overshoot Day 

fell on August 1, four months earlier than it did in 1972.6 As we approach a consumption rate that 

is double the replenishment rate, we are exhausting our resource base and access to 

fundamental necessities such as food and water. 

 

Over billions of years, the Earth has developed many naturally self-regulating systems. These 

have maintained a state of relative stability, or equilibrium, that has allowed complex life and 

human civilization, to flourish. Earthôs self-regulating systems are a web of living and non-

living systems, all of which are interconnected and mutually dependent. The failure of one 

system reduces the resilience of another. These systems also help cycle resources such as 

carbon, nitrogen and water between living and non-living elements while keeping temperatures 

relatively constant. We are now disrupting many of these cycles. There are limits to the resilience 

of these systems, and when the resilience of a system is disrupted beyond these limits, recovery 

is rendered difficult, if not impossible.7 In essence, if humans continue with business as 

usual, a system collapse is inevitable.  

 

The planetary boundaries constitute a framework for assessment of multiple 

environmental limits 

Since 2009, the Stockholm Resilience Centre has developed a framework called the planetary 

boundaries to calculate and visualize these limits. The framework identifies thresholds for 

climate change, ocean acidification, stratospheric ozone depletion, biogeochemical flows 

(phosphorus and nitrogen), the rate of biodiversity loss, freshwater use, land-system 

change, aerosol loading and novel entities (Figure 2). The thresholds mark the point beyond 

which there is a high risk of large-scale, abrupt, or irreversible environmental changes which can 

significantly damage ecosystems and threaten humanity.8 Since 2009, there have been several 

revisions of the planetary boundaries, based on new studies filling key gaps in knowledge.  

The most recent update of the framework found that the world has now crossed six out  

of nine planetary boundaries. 

 

  

 
 
4 (IRP; UNEP, 2024). 
5 The point at which global resource consumption exceeds the Earth's ability to restore and renew its natural systems  

and resources. 
6 (Earth Overshoot Day, 2024). 
7 (Rockström, 2009). 
8 (Richardson, et al., 2023). 
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Figure 2: The rose chart shows the nine planetary boundaries with todayôs level of activity and respective threshold.  

Credit: "Azote for Stockholm Resilience Centre, based on analysis in Richardson et al 2023." 

 

Not only crossing the climate change boundary  

The most well-known boundary is climate change. For millions of years, the 

concentration of carbon dioxide (COϜ) in the atmosphere has been relatively stable,  

as it is regulated by the carbon cycle, whereby carbon moves between the atmosphere, 

oceans, plants and soils. Human actions are now disrupting this cycle by 

significantly increasing the levels of COϜ in the atmosphere by burning fossil 

fuels, while simultaneously reducing the carbon capture capacity of natural 

systems through actions such as deforestation and degradation.  

 

The planetary boundaries show the other systems that are being destabilized by  

human activity. For example, the high level of COϜ not only amplifies the greenhouse 

gas effect, but also contributes to ocean acidification and decreasing oceanic 

biodiversity. Humanityôs consumption has led to a dramatically large degree of  

land-system change. Of the 71% of land on Earth deemed ñhabitable,ò half is 

devoted to agriculture. This comes at the expense of the local environment and 

biodiversity, while fertilizers and soil erosion disrupt biogeochemical flows.  

 

(Esposito & Midgley, Bringing It Down To Earth: Nature Risk and Agriculture, 2021) (Rockström, 2009) 
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The current state of the planetary boundaries demonstrates that there is an urgent need to 

reduce human-made environmental impacts to restore the safe operating space of our planet. 

Lowering material consumption is an important means of reducing our impact on planetary 

boundaries. For instance, the consumption of meat requires production processes that contribute 

to land change, biodiversity loss, water use, increased use of fertilizers and the release of 

greenhouse gases. These affect the boundaries for biosphere integrity, land-system change, 

freshwater change, biogeochemical flows and climate change. The consumption of fossil fuels is 

directly tied to the climate change boundary, as the burning of fossil fuels releases COϜ into the 

atmosphere. 

 

The material footprint is a key metric of resource use 

A common way of measuring material consumption is through the material footprint indicator, 

measured by raw material consumption (RMC). The measure accounts for all the material 

consumed in the entire value chain of goods and services up to the point of purchase by the  

final consumer. This metric links the final consumption in Norway to the amount of primary raw 

material extracted.  

 

The material footprint is one of the indicators used by the European Union to track progress in the 

transition to a circular economy. The indicator was included in the revised EU monitoring 

framework for the circular economy adopted in 2023.9 The same metric is used by the UN to 

measure progress against the Sustainable Development Goal 12 (Ensure sustainable 

consumption and production patterns).10 

 

Urgent need for huge cuts in the material footprint in high-income countries 

Globally, the material footprint is not evenly distributed among countries. High-income countries 

account for the majority of global consumption, with the average citizen in these nations 

consuming six times more material resources and representing 10 times the climate impact  

than a citizen of a low-income country.11 This inequality can be seen in Figure 3, and therefore,  

high-income countries should take the lead in reducing their material footprint, as they have the 

greatest potential for significant reductions and the responsibility to contribute their fair share. 

This helps protect citizens of low-income countries, who may need to increase their material 

consumption to achieve an acceptable standard of living. 

 

 
 
9  (Dennis, 2023). 
10 (United Nations, 2023). 
11 (IRP; UNEP, 2024). 
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Figure 3: The per capita material footprint per income country is sourced from Global Resource Outlook12. The tonnes per 

capita reflects the material footprint of the country divided by its population and not the average material footprint of individuals. 

 

 

 

Reducing the consumption of resources is crucial to alleviating the strain on the planet and 

enabling long-term societal prosperity. One way to achieve this, while securing societal  

wellbeing and the supply of goods and services, is to rethink how products are designed and 

used, and how needs can be satisfied through alternatives that go beyond buying and owning  

a product. Examples of such alternatives would be product sharing, extending product lifetime, 

and product repurposing at end of life. Such measures are called resource efficiency or circular 

economy measures.  

 

A circular economy requires a transition away from the traditional linear economic model.  

This shift, which includes the adoption of circular economy measures and the reprioritization of 

needs, should not leave behind vulnerable members of society, such as low-income households.  

These members and their needs should be kept in mind in the adoption of policies.  

 

It is also important to note that transitioning does not entail a reduction in quality of life; rather,  

it represents a new way to generate and access prosperity. The systemic changes required 

involve a decoupling of economic growth from excessive resource consumption. The economy 

needs to shift away from the mass production of goods using raw materials and move 

toward the use of shared, quality goods. Traditionally, national progress has been measured 

by GDP, but there is a growing global consensus that alternative measures should be  

considered. For instance, New Zealand has introduced a national measure of wellbeing.13 

 

 
 
12 (IRP; UNEP, 2024). 
13 (New Zeland Treasury, 2024). 
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Defining a circular economy ï more than efficiency 

The circular economy can be defined in many ways, but at its core, it is about more 

efficient resource use, a move from linear to circular consumption and a reduction in 

material consumption. WWF defines a sustainable circular economy as a regenerative 

system, driven by renewable energy that replaces the current linear ñtake-make-disposeò 

industrial model. Instead, materials are maintained in the economy and resources are 

shared, while waste and negative impacts are minimized. A sustainable circular 

economy, supported by an alternative growth and consumption narrative, should function 

within the planetary boundaries while creating environmental and society-wide benefits. 

 

It is important to note that efficiency is only one part of the circular economy. A potential 

pitfall of overreliance on efficiency is what is known as the Jevon paradox, whereby 

increased efficiency leads to increased demand and consequently to increased 

consumption. It is, therefore, important to note that a true circular economy should 

reduce both overall material consumption, and the extraction of new virgin  

raw materials. 

 

This concept is underpinned by a transition to renewable energy and materials, creating 

a more resilient system that is good for business, people and the environment.14 

 

 

 

The 9R framework for resource efficiency 

The circular economy encompasses a wide array of strategies and initiatives, resulting in a need 

for a structured framework to categorize and prioritize these approaches. As depicted in Figure 4, 

on the next page, the 9R framework presents a clear hierarchical structure of circular 

strategies that minimize waste and effectively utilize resources throughout a productôs life 

cycle.15 The framework assigns a rank to these strategies, ranging from 0 to 9, with the highest 

priority assigned to lower numbered strategies, as these aim to avoid resource use altogether. 

Simply put, decreasing the amount of product made or not making the product at all is 

more effective in reducing material and energy consumption than reforming existing 

products. The framework is used internationally, including by the European Union, to 

standardize the classification of circularity measures and has also been incorporated into  

this report.16 

 

 

 

 
 
14 (WWF, 2020). 
15 (The European Commision, 2020). 
16 (European Comission, 2020a). 



 

17 

 

 

Figure 4: Depiction of the 9R framework17 and its circular strategies. The framework ranks strategies from 0 to 9, where low 

numbers indicate a high degree of circularity and circularity degree declines as one moves to higher numbered circular 

strategies. 

 

Smarter product use and manufacturing based on the R0-R2 strategies have the greatest 

potential to create a more circular economy. R0 Refuse focuses on abandoning certain products 

altogether or offering the same product in a radically different way, such as train travel as 

opposed to air travel. R1 Rethink is about using a product more intensively, for instance through 

the sharing of cars, clothes and other goods. R2 Reduce focuses on increasing efficiency when 

producing or consuming a product, such as by using refillable containers instead of single-use 

containers. Some of these changes are being facilitated by technological developments. For 

example, sharing models for businesses are being enabled by the widespread adoption of 

smartphones and the connectivity of the internet, allowing for more convenient tracking and the 

sharing of product availability.  

 

The R3 to R7 strategies focus on keeping products and parts in use as long as possible. 

Following the logic of the hierarchy, the reuse of products and parts (R3) should be prioritized 

over repurposing (R7) where possible, since reuse does not involve any additional material 

consumption.  

 

 
 
17 (Kirchherr, Reike, & Hekkert, 2017). 
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Finally, the R8 and R9 strategies that focus on the end-of-life stage of products emphasize the 

effective processing and utilization of materials to reduce waste and conserve resources. By 

optimizing the life cycle of materials and redirecting them away from landfills, these strategies 

help reduce material demand and the overall environmental impact. 

 

A circular economy offers a significant potential for reducing the material footprint 

The Global Resource Outlook 2024 found that resource efficiency can reduce the worldôs 

dependence on virgin resources by more than 20%.18 However, there is a major gap between 

circular potential and actual circular action. The global circularity rate currently stands at 7.2%, 

having decreased by 20% over the past six years.19 The decrease can largely be attributed  

to growing material consumption coupled with a lag in the development toward circularity.  

Thus, action from all stakeholders is needed to shift the trend toward a society based on 

sustainable resource consumption.  

 

A circular economy is a strategic response to resource scarcity 

A circular economy is not only a societal model that would reduce impact on the planet,  

but also a way to ensure long-term access to resources. In recent years, decision-makers have 

recognized the urgency of addressing the finite nature of our planetôs resources; as evidenced  

by fluctuating commodity prices and constrained material access. This is exemplified by the 

European Commissionôs Act on the critical raw materials, which was announced in 2022 as a 

measure toward meeting its 2030 climate and digital objectives.19 The act aims to combat  

supply chain challenges and reduce the unionôs dependency on material imports.  

 

To prioritize circular measures effectively, it is essential to understand the drivers  

behind the material footprint 

The following sections contain the results from a series of analyses conducted to assess 

Norwayôs material footprint and related environmental impact at a sector level, thereby 

identifying the most resource-intensive and environmentally harmful economic activities 

in Norway, enabling the assessment of effective circular measures. Norwayôs material 

footprint and associated impacts on planetary boundaries are identified based on environmentally 

extended input-output modeling (EEIO). EEIO links material consumption and the associated 

impact on planetary boundaries to activities in the economy. 

 
  

 
 
18 (European Comission, 2022). 
19 (European Comission, 2022). 
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Input-output analysis using EXIOBASE  

This study uses the environmentally extended multiregional input-output (EE-MRIO) 

database, EXIOBASE, to determine Norwayôs material footprint and its impact on the 

planetary boundaries at a national and sector level.  

 

Environmentally extended input-output (EEIO) analysis is a method that combines 

economic input-output models with environmental data to assess the environmental 

impacts associated with economic activities and consumption patterns. EEIO analysis 

tracks the flow of goods, services and resources throughout the economy, and accounts 

for their associated environmental impacts throughout the value chain, up to the point  

of final consumption. EEIO models incorporate data on economic transactions between 

industry sectors along with information on the environmental impacts, such as energy 

use, water consumption and greenhouse gas emissions, linked to those transactions. 

This analysis makes it possible to use this data to track, describe and analyze the 

material consumption and environmental impacts of the different sectors.  

 

The data EXIOBASE builds upon comes in large part from the ñsupply and useò 

  

tables of individual countries, which contain economic data on the different goods and  

services that are produced, traded and consumed within each country. EXIOBASE 

disaggregates this data and links it to other countries, producing a global, multi-regional 

ñsupply-use tableò which shows how goods and services move across borders, on a 

global scale.  

 

Additionally, EXIOBASE relies on and builds upon data about the resources needed to 

produce and supply different goods and services. This includes resources such as the 

type and amount of raw materials, energy and water needed throughout each product 

and serviceôs value chain. This data comes from life cycle inventory datasets and  

input-output tables.  

 

EXIOBASE data may diverge from official national statistics, especially for  

trade-dependent small countries. Another limitation is the varying degree of detail within 

different economic sectors, which can make it difficult to determine which activities are 

found within a sector and to review a specific activity. 

 

See Methodology for a more thorough description of the method, EXIOBASE  
and limitations.21
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20 (Kitzes, 2013). 



 

20 

 

 

 

 

 

  

Alamy 



 

21 

 

Norway has one of the highest levels of material consumption per capita in the world, with a 

material footprint (Raw Material Consumption, RMC) estimated at 127 million tonnes annually.21 

With a population of approximately 5.4 million, this translates to an average material consumption 

per capita of 23.5 tonnes.22 By comparison, in 2020, the EUôs average consumption per capita 

stood at 14 tonnes,23 which means that Norwayôs per capita consumption is almost 70% greater 

than that of the EU. In this report, ñper capitaò refers to the total value of a given measure within a 

country divided by its population, and therefore, does not necessarily represent each individual 

citizenôs direct contribution to a given measure. For example, the material footprint per capita of 

Norway includes the material consumption from all sectors, including industry and the public 

sector, and not just private households.  

 

Both Norway and the EU must still make significant strides in order to reach sustainable levels of 

consumption. In 2014, the International Resource Panel (IRP) recommended limiting raw material 

consumption to a range of six to eight tonnes per capita by 2050.24 This range is supported by 

OôNeill et al.ôs (2018) article, which identified a global sustainable limit for material footprint of 7.2 

tonnes per capita.25 Considering Norwayôs current per capita consumption, this implies that 

a reduction of approximately 70% is necessary, as seen in Figure 5, to achieve sustainability 

targets. A shift toward a more circular economy will be instrumental in making this transition. 

 

 

Figure 5: The bar chart shows Norway's material footprint per capita compared to EU average, global and sustainable material 

footprint levels, raw material consumption (RMC) in tonnes.  

 
 
21 From the EEIO modeling, 2019-2022 average, RMC. 
22 RMC. 
23 (Eurostat, 2023b). 
24 (IRP; UNEP, 2014). 
25 (OôNeill, Fanning, Lamb, & Steinberger, 2018). 
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As illustrated in Figure 6, Norwayôs material footprint can be divided into four aggregated  

material categories: metals, non-metallic minerals, fossil fuels and biomass. Additionally,  

there are traditionally two ways of viewing material footprint: either accounting for used materials 

only or by including unused materials displaced during extraction. The used material footprint 

refers to extracted materials directly utilized to produce a product or supply a service, thereby 

entering the economic system. Unused materials include any resources displaced or disturbed 

during production that do not enter the economic system, such as agricultural harvesting losses, 

by-catch from fishing and overburden materials from mining. 

 

 

 

Figure 6: This shows the material footprint of Norway distributed by material group, (RMC). 

 

 

RMC accounts for used material extraction, while total material consumption (TMC) includes both 

used and unused extractions. TMC provides a more comprehensive picture of overall 

environmental impact and better reflects how material extraction influences planetary boundaries. 

For this study, RMC has been deemed to be a more appropriate measure of resource usage for 

two key reasons.26 Firstly, data on unused material extraction is often either poorly recorded or 

omitted, meaning unused material extraction estimates carry a great deal of uncertainty,27 which 

would lessen the certainty of any analysis. Secondly, by including unused extractions in its 

calculations, TMC complicates the issue of comparing materials with varying degrees of 

environmental impact. See the Methodology and Appendices for more information about the 

material footprint indicator and unused material footprint data. 

 

  

 
 
26 (Kovanda, 2020). 
27 (Stadler K. W.-J., 2018). 
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As shown in Figure 7, the material footprint reflects the quantity of materials needed to produce 

goods and services demanded by end users in Norway, irrespective of where the material 

extraction and production occur. This way of calculating impact represents the consumption-

based approach. As opposed to the traditional official inventory, which only includes emissions 

occurring within Norwayôs territory, the consumption-based approach, provides a more 

comprehensive understanding of the environmental impact for which Norwegian consumers are 

responsible. It is important to note that goods and services that are exported from Norway and 

consumed abroad are not accounted for in Norwayôs material footprint. This means that most of  

the raw materials and associated environmental impact from the Norwegian petroleum sector are 

not accounted for in Norwayôs material footprint, given that most fossil fuels are exported and 

consumed abroad. 

 

 

 

 
 

Figure 7: This figure illustrates the factors that determine the goods and services accounted for in Norwayôs material footprint.  

The crossing of domestic and international material flows represents the various ways in which the value chains of goods and 

services move in and out of Norway. This includes exports (part of the flow from domestic to international markets) and imports 

(part of the flow from international to domestic markets). Note that the width of the flows is not to scale for illustrative purposes; 

Norwayôs consumption is approximately 0.1% of the worldôs raw material consumption. 28  

 

 
 
28 Calculations based on Norwayôs (WWF, 2022) and global (Eurostat, 2024) material consumption for 2021. 
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Looking at each sector individually can offer a better understanding of the key drivers of material 

consumption and their impact on planetary boundaries, thereby enabling more focused actions 

and better cross-sectoral strategies. This report has identified the material footprint and 

associated environmental impacts based on environmentally extended input-output 

modeling (EEIO) from EXIOBASE. To provide a meaningful sector analysis, EXIOBASEôs 

hundreds of sector activities have been aggregated into eight high-level sectors, through a sector 

classification. Table1 provides a short description of each of the eight sectors. EXIOBASE also 

has a high number of available environmental impact categories. Nine of these were chosen to 

assess Norwayôs impact on planetary boundaries. For more detailed information about the sector 

classification process, the activities included in the aggregated sectors, the translation of 

environmental impact categories into planetary boundaries and limitations, see Methodology and 

Appendix A and B.  

 

Tomek / iStock 



 

25 

 

Table 1: The eight sectors assessed in this study. 

   DESCRIPTION OF THE SECTORS 

 

Agriculture, forestry and fishing: The agriculture, forestry and fishing 

sector involves the production, processing, marketing and distribution of 

plant and animal-based products for human consumption and use. This 

sector also extends to the production of food and beverages.  

 

Construction: The construction sector is responsible for the planning, 

designing and building of physical structures such as homes, commercial 

buildings, roads and bridges. 

 

Other services: The other services sector comprises a wide array of non-

manufacturing industries such as retail, hospitality, finance and 

entertainment. These industries provide services rather than tangible goods, 

and they play a vital role in growing the economy and creating employment 

opportunities. 

 

Transportation: The transportation sector encompasses all types of 

vehicles and services used to transport people and goods from one location 

to another. This includes airlines, railways, shipping companies, lorry firms, 

logistics providers and public transit. This sector does not account for the 

construction of transportation infrastructure. This is included in the 

construction sector. 

 

Energy and utilities: The energy and utilities sector includes companies 

that produce, distribute and sell energy products like oil, gas, electric power 

and water.  

 

Other manufacturing and sales: The other manufacturing and sales sector 

involves the production of goods on a large-scale using machinery and the 

subsequent selling of these goods to consumers and businesses. This 

sector encompasses a broad range of industries, from electronics to 

clothing. 

 

Chemicals and materials: The chemicals and materials sector 

encompasses the production and distribution of a wide range of substances, 

including plastics, metals, rubber and various chemical compounds. This 

sector also extends to the mining of coal, metal ores and other minerals. 

 

Public services: The public services sector encompasses government-

operated services, institutions and agencies, providing a wide range of 

services to the public, such as health care, education, defense and social 

welfare. This sector is funded through public money, including taxes and 

government loans, and plays a crucial role in the administration and 

regulation of a country's infrastructure and resources. 



 

26 

 

Norwayôs material footprint and its related impact on planetary boundaries varies across the 

different sectors of the economy, as demonstrated in Figure 8 and Figure 9. EEIO links material 

consumption and associated environmental impact to different economic activities, which opens 

for an analysis at the sector level.  

 

Material footprint is an important metric to consider when assessing Norwayôs environmental 

impact; however, it is not without its limitations. The material footprint aggregates the various 

materials used in the economy, distinguishing between only four main material categories: 

metals, non-metallic minerals, fossil fuels and biomass. Hence, it does not distinguish between 

various subcategories, in which different materials used could have a larger or lesser planetary 

impact. For example, although the contributions of a tonne of grass and a tonne of meat to 

planetary boundaries are different and unique, the two would fall under the same category and 

add the same amount of material consumption. Similarly, the metric does not distinguish between 

the renewable and the non-renewable, biotic and abiotic, or scarce and abundant resources.  

 

However, the material footprint is still an invaluable tool for the transition toward a circular 

economy, particularly when one understands how best to use it. The benefits of the material 

footprint include its standardized measurement methods and the relative ease of data recording, 

and the metric has been widely used by international actors such as the International Resources 

Panel (IRP) and the European Union when measuring resource efficiency. Additionally, there is a 

strong correlation between humanityôs consumption of goods and the amount of resources 

extracted, which is closely linked to humanityôs environmental impact.29 As the demand for new 

products increases, more materials must be extracted, leading to greater human activity 

and environmental disturbance (straining the planetary boundaries).30  

 

Material footprint and planetary boundaries 

The role each sector plays within Norwayôs pressure on the planetary boundaries adds a valuable 

dimension to the analysis. This is why this report looks at both material footprint and the planetary 

boundaries jointly. The report aims to provide insight into the environmental impacts caused by 

material consumption within the different sectors. By identifying which sectors place the greatest 

strain on specific planetary boundaries, more targeted solutions and policies can be developed 

for the shift toward an economy within the planetary boundaries. 

 

  

 
 
29 (Steinmann, et al., 2017). 
30 (IRP; UNEP, 2019). 
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Figure 8: The bar chart depicts Norwayôs material footprint (RMC), per sector and material category, in million tonnes.  

This accounts for Norwayôs total 127 million tonnes RMC. 

 

 

 

 

Figure 9: The bar chart depicts each sectorôs respective proportion of Norwayôs total impact on the different planetary 

boundaries. 

 

 

Figure 8 shows the distribution of material consumption across sectors. The agriculture, forestry 

and fishing sector has the largest material footprint and is the largest consumer of biomass. 

Similarly, the transportation sector is the largest consumer of metal, the construction sector of 

non-metallic minerals and the energy and utilities sector of fossil fuels. The agriculture, forestry 

and fishing sectorôs large biomass consumption is reflected in its high impact on the planetary  

 



 

28 

 

boundaries, particularly on biogeochemical flows, freshwater change and land-system change,  

as seen in Figure 9. While the transportation sector also places a significant strain on the 

environment, it does so via completely different planetary boundaries, reflecting the distinct 

material consumption patterns of each sector. 

 

 

 

How to interpret the planetary boundary charts 

The above graph illustrates the proportion of Norwayôs total impact that each sector  

has on the different planetary boundaries. The pressure of each sector on the different 

planetary boundaries is presented as a percentage; Norwayôs total impact on each of the 

planetary boundaries is the sum of all sectoral impacts.  

 

The graph provides insights, for each of the boundaries, on which sectors exert the 

largest impact, and therefore which should be prioritized to reduce Norwayôs overall 

impact most effectively. For example, the agriculture, forestry and fishing sector bears 

the largest responsibility for Norwayôs impact on the boundaries of biochemical flows. 

Additionally, the planetary boundary chart complements the material footprint metrics by 

providing more context for how each sector impacts the environment. 

 

While assessing the findings, it is important to note that this report does not quantify 

specific planetary boundary thresholds for each sector. The assessment regarding  

how much Norway, or the world, should reduce its impact on the various boundaries  

is beyond the scope of this report. Moreover, due to the nature of the boundaries 

representing distinct environmental limits, neither this graph nor this report aims to rank 

or compare the planetary boundaries. While material consumption results in impacts on 

the planetary boundaries, a reduction in the material consumption for a sector will not 

necessarily result in a proportional reduction in impact on the planetary boundaries. 

 

Notably, the planetary boundary of novel entities has not been included in the graph,  

as this study found there to be a lack of sufficient data to accurately account for the 

numerous different novel entities and their diverse impacts. However, this report 

recognizes its importance and has attempted to address the matter where applicable. 

More detailed information about how the relative impacts were calculated and which 

impact categories were used to represent each planetary boundary are included in the 

Methodology and Appendix A. 
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Sector analysis 

In the remainder of this section, the material footprint and impact on planetary boundaries are 

broken down and discussed for all sectors. This is done to fully elucidate the drivers, 

opportunities and potential for reducing the footprint. In addition, the circular potential is assessed 

by evaluating the availability of effective circular measures within the sector and assessing the 

extent to which the environmental footprint occurs abroad during the extraction or production  

of a product or service. The recommended policy measures were identified by focusing on  

subcategories representing significant contributions to the sectorsô material footprints. It should 

be noted that policy tables are not exhaustive, and while some specific policies may be 

applicable, their main purpose is to show the realm of possibilities when it comes to enacting 

change. Next, literature reviews on circular economy within each sector and subsector were used 

to identify policies that would increase circularity and reduce material consumption. Reviews and 

input from subject matter experts and relevant stakeholders were used to ensure that the policy 

recommendations address the most critical areas and barriers to circular action within each 

sector. The analysis is meant to inform policymakers and industry when evaluating which 

measures and policies can contribute to a more circular economy. In Section 3, the impact of 

promising circular measures in the construction and transportation sectors is quantified.  

These sectors were chosen based on a combination of the sectorsô material footprint, relative 

impact on the planetary boundaries and a qualitative assessment of their circular potential.  

 

The sectors analyzed in this report vary in terms of maturity, data availability and prevalence in 

the literature. This variation is reflected in the level of depth and standardization of the information 

provided at the sector level. 
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Figure 10: Sector classification; subsectors included in the sector. 

 

Sector activities 

The agriculture, forestry and fishing sector involves activities such as crop cultivation,  

pastoral farming, forest management, aquaculture, and the harvesting of fish and other aquatic 

organisms. This sector includes products sold to end users from producers within agriculture, 

forestry and fishing, including food and beverages. For example, in forestry, this includes wood 

for private use, but not wood used as construction material, as this is covered in the construction 

sector.  

  

Unsplash 
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Material footprint ï largest consumer of biomass 

The agriculture, forestry and fishing sector has a significant material footprint as it requires 

various inputs to grow, feed, and harvest produce, as well as for processing the latter into final 

products. This sectorôs material footprint accounts for one-fifth of the national footprint,  

with biomass making up the majority of the sector's material footprint. The large share of 

biomass is primarily linked to the consumption of food and beverages. The material footprint 

encompasses the entire value chain, from farming to sales, necessitating a variety of materials 

such as metals for machinery, fossil fuels and non-metallic minerals for fertilizers.  

 

 

 

Figure 11: This table shows the distribution of the sector's material footprint (RMC). 

 

 

Planetary boundary ï biggest impact of any sector upon land-system change, freshwater 

and biogeochemical flows 

The production, harvesting and consumption of biomass have significant planetary impacts, 

making agriculture one of the largest contributors to biodiversity loss on a global scale.31 

Most of the worldôs productive land is now dedicated to food production, with agricultural land 

area of 4.79 billion hectares exceeding that of the world's forests at 4.05 billion hectares.32 In 

Norway, approximately 3.5% of the total land area is used for agriculture. Of Norwayôs agricultural 

land, 33% is used for arable farming and 67% for grazing and animal feed.33  

 

  

 
 
31 (UNEP, 2024) 
32 (Breakdown of habitable land area, World, 2019, 2019) 
33 (NIBIO, 2024). 
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Figure 12: The bar chart shows the percentage of Norwayôs total impact each sector has on the different planetary boundaries. 

 

 

Fertilizers are widely used to enhance plant growth in most agricultural systems. However,  

overuse of synthetic fertilizers and spreading of animal manure are the key drivers of 

eutrophication and degraded water quality, impacting nitrogen and phosphorus  

biogeochemical flows. 

 

The irrigation and processing of food and fiber products also require significant volumes of water, 

making this sector the largest consumer of freshwater. In some instances, this can potentially 

contribute to local water stress or impact river systems.34 Ammonia pollution can create dead 

zones in aquatic habitats.35  

 

Domestic and international influence ï Norwayôs self-sufficiency is at 46%, and with  

a large export category within the sector, it can impact the footprint outside 

its borders 

The material footprint and its relative impact on the planetary boundaries suggest a significant 

opportunity for action on the part of businesses and politicians. However, it is crucial to identify 

where Norway can exert the greatest influence on transition to a circular economy. As of today, 

Norway is approximately 46% self-sufficient in food, slightly lower when accounting for 

animal feed (i.e., soy and corn).36 Thus, consumption in this sector stems from both domestic 

production and imports.  

 

The largest food import category, measured in monetary value, includes animal feed and food 

products like fruits, nuts and flour.37 Notably, the sector is the second most significant export 

category in Norway, primarily consisting of fish and other aquaculture products.38 The impact on 

Norwegian ecosystems originating from the production and harvesting of exported fish and other 

 
 
34 (Oldertrøen, 2022). 
35 (ESA, 2023). 
36 (Svennerud, Smedshaug, Rustad, & Finci, 2023). 
37 (SSB, 2024d). 
38 (SSB, 2024d). 
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aquaculture products, as well as from imported feed for the aquaculture sector, is not included in 

Figure 11, because exported fish is consumed outside Norway and thus not part of Norwayôs 

material footprint. The extensive export volume means that the sector can significantly 

impact material footprints beyond Norwayôs borders. 

 

In Norway, 32.3% of the area is covered by forests.39 Norway is an exporter of timber; of  

the 11.5 million cubic meters of timber cut down in 2022, more than 4 million cubic meters were 

exported.40 Most of the production forests are intensively managed, consisting primarily of 

planted monocultures of spruce or pine, with clear cutting as the main harvesting method. This 

intensive forestry practice is a major threat to the forest-dwelling species listed as endangered in 

Norway.41 There is considerable potential for Norway to implement effective nature protection 

initiatives, set standards, and control excessive material consumption within its forest sector. 

 

Circularity potential ï Significant circularity potential for the agriculture, forestry,  

and fishing sector by eliminating food waste throughout the value chain 

The consumption of food and beverages is identified as the most significant contributor to the 

sectorôs material footprint and impact on planetary boundaries. Therefore, measures aimed at 

reducing the material footprint in this area should be prioritized. In 2021, Norwayôs food waste 

was measured at 450,000 tonnes, equivalent to around 900 million meals, enough to feed the 

countryôs population for six months. It is estimated that this food waste could potentially be 

reduced by 75%.42 This estimate includes both food waste (occurring at the end of the supply 

chain, such as with consumers or retailers) and food loss (happening earlier in the chain, such as 

during production or transportation). The agriculture industry experiences significant food loss 

throughout the supply chain, from harvesting to transportation and storage.  

 

The national diet can also be a key factor in reducing the use of fertilizer, pesticides and land use.  

For example, producing 100 grams of beef requires on average more than 150 m2 of farmland  

a year, while producing the same amount of protein with peas requires on average less than  

4 m2.43 Similarly, the climate footprint of protein from plants (e.g., legumes and nuts) is roughly 

one-tenth of that of red meat (e.g., beef and lamb).44 According to Nordic Nutrition 

Recommendations, Norwegians currently consume 55% more meat than recommended.45  

 

Targeting agricultural practices can also potentially reduce the industryôs impact. This includes 

tools, machinery and vehicles used throughout the value chain, which could reduce their material 

consumption through electrification. In addition, selecting what is grown, what fertilizers are used 

and how raw materials are processed can contribute to further reductions in material 

consumption, although these can be highly context dependent.  

  

 
 
39 (NIBIO, 2024). 
40 (SSB, 2022b) (SSB, 2023b). 
41 (Svensson, 2021) 
42 (Matsvinnutvalget, 2023). 
43 (Poore & Namecek, 2018). 
44 (Miljødirektoratet, 2020). 
45 (Klimautvalget 2050, 2023), (WWF, 2024). 
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EXAMPLE POLICY MEASURES BUSINESS STRATEGIES 

SMARTER  

PRODUCT  

USE AND 

MANUFACTURE 

(R0-2) 

 

¶ Encourage reduced production and 

consumption of red meat (e.g., tax  

red meat and remove the tax-free 

status on  

red meat). 

¶ Stimulate plant-based production  

(e.g., set up a fund for vegetables  

and fruit production). 

¶ Revise dietary advice taking planetary 

boundaries into consideration.  

¶ Stimulate regenerative farming  

(e.g., organic fertilizer, crop rotation  

and variation). 

¶ Remove VAT on donated food and 

vegetables. 

¶ Eliminate food waste (e.g., forbid 

supermarkets from discarding unsold 

food).  

¶ Promote local and seasonal food 

systems. 

¶ Review and, where relevant, update 

current practices on food date stamps. 

¶ Require companies to have food  

waste plans. 

 

¶ Increase attractiveness of planetary 

health diet (e.g., plant- and microbial-

based nutrition). 

¶ Increase utilization of produce (e.g., 

alternative use of ñugly fruits and 

vegetablesò that might otherwise be 

discarded). 

¶ Increase resource efficiency in 

agriculture through precision agriculture 

(e.g., sensors, drones). 

¶ Donate and reduce prices on soon-to- 

expire products. 

¶ Create other food products out of nearly 

expired food (e.g., fishcakes out of  

raw fish). 

¶ Reduce food waste at retailer (e.g., 

improve food demand forecasting). 

¶ Minimize food loss in supply chain  

(e.g., better harvesting techniques, 

transportation solutions).  

¶ Enable consumers to reduce food 

waste at home (e.g., smaller sizes). 

¶ Avoid sales strategies that encourage 

overstocking. 

¶ Implement predictive inventory 

management systems to help  

minimize waste. 

EXTEND LIFESPAN  

OF PRODUCT  

AND ITS PARTS 

(R3-7) 

  

¶ Reduce food loss through improved 

storage capacity and quality to extend 

lifespan of products. 

¶ Use all parts of animals and plants 

(e.g., excess fish byproducts in 

nutrients supplements and 

pharmaceutical applications, fertilizers). 

USEFUL  

APPLICATION  

OF MATERIAL 

(R8-9) 

 

¶ Stimulate restoration of organic 

agricultural soil. 

¶ Promote composting, including broader 

anerobic digesters, by implementing 

and improving on necessary 

infrastructure and collection systems. 

¶ Provide guidance on how to reduce 

waste and how best to sort biowaste. 

 

¶ Excess byproducts of food waste, 

agriculture, forestry and fishing  

can serve as feedstock for other 

industries (e.g., bioenergy). 

Table 2: Circular economy strategies presented according to their place in the R strategies framework. The policy examples are 

not exhaustive but considered important levers for increasing the circularity of the sector.46  

 
 

 

 
 
46 (WWF, 2023) (Willett, et al., 2019) (Miljødirektoratet, 2024a) (Matsvinnutvalget, 2023) (Ellen MacArthur Foundation, 2024b) 

(Klima- og miljødepartemantet, 2020) (European Comission, 2020b) (WWF, 2023) (Shephard, 2021) (Ellen MacArthur 

Foundation, 2021c) (Jahren, Nørstebøe, Simas, & Wiebe , 2020). 
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Figure 13: Sector classification; subsectors included in the sector. 

 

Sector activities 

The construction sector encompasses the planning, designing and building of physical structures, 

such as homes, commercial buildings, roads and civil engineering projects.  

EXIOBASE data looks at construction as an end-user product. This means that construction 

activities involved at an earlier stage in a product or serviceôs value chain may not be classified 

under this sector and are instead accounted for in  

the sector for the final end-user product. 

  

 Tamara Dragovic / iStock 



 

36 

 

Material footprint ð the second largest material consumption sector in Norway 

The construction sector has the second greatest material footprint in Norway due to its heavy 

dependence on raw material extraction to supply materials for the construction of buildings and 

infrastructure. Non-metallic minerals comprise a significant portion of the material footprint 

of the sector. Non-metallic minerals are mostly composed of aggregates, such as sand, gravel 

and crushed stone, utilized in a range of activities, such as road building or as the main 

components of concrete. This analysis does not account for unused materials, such  

as excess from digging and construction, meaning the material footprint is even larger. This is 

particularly relevant for civil engineering projects, such as tunnels and roads, which often require 

the displacement of large quantities of minerals. 

 

 

 

Figure 14: This table shows the distribution of the sector's material footprint (RMC). 

 

 

 

Planetary boundary ð most notable impact on land-system change, an inherent aspect  

of all construction activities 

Compared to the significant size of material consumption, the sectorôs relative impact on 

planetary boundaries is smaller. However, the sectorôs most substantial influence, as seen in 

Figure 15, is on land-system change, ocean acidification and atmospheric aerosol loading.  

Land-system change is an inherent aspect of all construction activities, as any project typically 

involves altering land masses. This impact is particularly pronounced in new construction 

projects. In Norway, housing construction represented 40% of all the land converted between 

2008 and 2019, a quarter of which was for recreational purposes, such as cottages and cabins.47  

The changes in the landscape and environment can have severe impacts on sensitive natural 

habitats, such as when marshlands are drained for development. Land use change and habitat 

loss are the biggest threats to biodiversity in Norway, and this impact is compounded by the 

release of large volumes of greenhouse gases. 

 

 

 
 
47 (SSB, 2022a). 
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Figure 15: The bar chart shows the percentage of Norwayôs total impact each sector has on the different planetary boundaries.  

 

 

 

 

Domestic and international influence ð domestic control is limited to the planning and 

execution phase 

Norway relies on many imported materials for construction purposes, resulting in a substantial 

portion of sector-related emissions originating from abroad. Concrete represents roughly one-

third of Norwayôs material usage in construction and is a significant import category.48 49 Globally,  

one-half of steel production is consumed by the construction sector, and metal represents one of 

the largest import categories in Norway.50 Norway can introduce restrictions on new construction 

projects and on construction on undeveloped land. One measure could involve establishing strict 

restrictions on the conversion of nature, such as area neutrality, within each municipality. 

Furthering the cooperation and communication between municipalities and construction 

companies is essential to align a shared understanding of transition goals and strategies.51 This 

would promote area-efficient construction and building management.  

 

Circularity potential ð rethinking use of building area would significantly impact the 

material footprint of the sector 

The construction sector has significant potential for increasing circularity, both by improving the 

efficiency of building area to reduce the demand for new construction and by adopting circularity 

measures in construction processes. The latter can be achieved by advancing sustainable design 

practices.  

 

Building placement and design are crucial. Using building-information-modeling (BIM),  

which integrates sustainability factors, can be impactful. Building area efficiency rates, the 

amount of space used for an activity, can be improved by adopting circular business models, 

such as sharing models. Another means of increasing the efficiency of building space is through 

 
 
48 (Byggevareindustrien, u.d.). 
49 (SSB, 2024d). 
50 (Distribution of steel end-usage worldwide in 2022, 2024). 
51 (Byggenæringens Landsforening, 2022). 
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designing for multipurpose use. One example of this is using office canteens as restaurants at 

night. There are several potential solutions and relevant initiatives, which can be specific to the 

type of building and the activities within it.  

 

Beyond the efficiency of buildings, measures that prolong the lifespan of buildings would reduce 

the required frequency of new construction, which in turn would reduce the material footprint.  

This can be achieved through material choices, renovation and refurbishment of aged buildings.  

 

While as outlined above, the number of construction projects can be decreased to reduce 

material consumption, there is also strong potential for improving how such construction is carried 

out. One-quarter of total waste generated in Norway in 2021 came from construction, making it 

the largest single source of waste. At the construction site, key circular strategies include reusing 

components, recycling cement and minimizing structural cement usage. There is potential 

for improvement via logistical solutions, material planning and the design of components and 

buildings. Cooperation between architects, construction companies and their suppliers can yield 

customized, efficient material solutions and reduce waste stemming from misunderstandings and 

logistical errors. To facilitate tracking of waste generation and alignment with goals and 

regulations, one initiative is to increase the level of detail and impose stricter standardization and 

digitalization requirements in waste plans for new construction projects.52 Construction 

companies can be incentivized to reduce their waste through fines targeting excess material 

consumption and waste generation. Improved planning can increase recycled material rates, 

which can serve as feedstocks for new buildings. Some of the policies related to construction 

presented in Table 3 are explored in greater detail within the deep dive section (Section 3.3.1). 

 

  

 
 
52 (Multiconsult, 2023). 
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EXAMPLE POLICY MEASURES BUSINESS STRATEGIES 

SMARTER  

PRODUCT  

USE AND 

MANUFACTURE 

(R0-2) 

 

¶ Encourage nature protection through  

tax incentives (e.g.,  

a nature tax on land use and nature 

degradation). 

¶ Stimulate circular collaboration across 

value chain (e.g., with architects, 

engineers, contractors, suppliers, etc.). 

¶ Facilitate circular business models  

such as digital rental platforms  

(e.g., rental of private recreational 

residences).  

¶ Incentivize landscaping and urban 

planning to support local ecosystems. 

¶ Set requirements for the percentage of 

recycled materials used in new 

construction projects. 

¶ Stimulate material efficiency (e.g., 

material-efficient structural forms and 

techniques) through material-specific 

price incentives. 

¶ Encourage sustainable design practices 

(e.g., BIM).  

¶ Cap construction on undeveloped land by 

setting limits on the total area that can be 

developed per year in municipalities. 

¶ Base taxation rates partially  

on area efficiency. 

 

¶ Adapt the use of buildings to meet 

demand (e.g., less demand for office 

space, increased demand for housing). 

¶ Increase area efficiency by designing 

co-living spaces, such as shared 

accommodations.  

¶ Improve utilization of building areas by 

transforming existing spaces into 

multipurpose areas. 

¶ Avoid building in sensitive areas.  

¶ Increase building utilization by creating 

multi-use spaces (e.g., versatile/ 

flexible/movable internal walls). 

¶ Provide shared space solutions  

(e.g., office space, terraces). 

¶ Design for disassembly to ease reuse 

of components (e.g., modular design, 

material record of a building).  

¶ Design for longevity (e.g., future  

climate adaptability and resilience). 

¶ Use a new generation of materials  

(e.g., 3D printing, biomimicry).  

¶ Increase use of recycled materials. 

EXTEND LIFESPAN  

OF PRODUCT  

AND ITS PARTS 

(R3-7) 

 

¶ Incentivize the use of long-lasting building  

materials and products. 

¶ Expand waste plan for construction 

processes to further  

prioritize reduction, reuse and recycling. 

¶ Incentivize and increase the 

competitiveness of marketplace for used 

materials. 

¶ Encourage sustainable procurement 

through the support of digital platforms  

for material passports and databases,  

as well as tariff rate systems. 

 

¶ Extend the lifetime of buildings by post-

phoning demolition through structural 

maintenance practices (e.g., design  

for durability, perform regular 

maintenance, monitor and assess 

condition). 

¶ Use life cycle assessment and digital 

tools to track material usage and life 

cycle management of buildings. 

USEFUL  

APPLICATION  

OF MATERIAL 

(R8-9) 

 

¶ Establish an extended producer 

responsibility scheme. 

¶ Stimulate the recycling of materials and 

increased recycled content in new 

products. 

¶ Review and, where relevant, set penalties 

for excessive construction waste. 

 

¶ Incinerate material for energy 

generation. 

¶ Implement recycling practices for 

cement. 

Table 3: Circular economy strategies presented according to their place in the R strategies framework. The policy examples are 

not exhaustive but considered important levers for increasing circularity of the sector.53  

 
 
53 (Høibye & Sand , 2018) (EEA, 2022a) (Miljødirektoratet, 2024a) (WWF, 2023) (Klimautvalget 2050, 2023) (ARUP; Ellen 

MacArthur Foundation, 2022). 
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Figure 16: Sector classification; subsectors included in the sector. 

 

Sector activities 

The other services sector includes a wide range of non-manufacturing industries, such as 

hospitality, financial services, recreational activities and entertainment. These industries 

commonly provide services rather than tangible goods, yet they consume a significant quantity of 

materials in supplying these services. For example, the sector includes restaurants, and their 

consumption of food, biomass and other materials contributes to the sector's footprint. 
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