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A similar level of emissions reduction emerged from the analysis of ‘harder-to-abate’ sectors by the Energy 
Transitions Commission (ETC) which found that demand management (broadly the materials recirculation, 
product materials efficiency and circular business models categories of the Material Economics study) and 
energy efficiency improvements could cut global carbon emissions from heavy industry (cement, steel, 
plastics) and heavy transport (heavy road transport, shipping, aviation) by 55% by 2050 (ETC 2018, Exhibit 
11: 31). While the total emissions reduction from demand management are not reported separately, it is 
clear that it is substantially below that estimated from the Material Economics study. 

Figure 8.1. Emissions reduction potential from a more circular economy from four sectors 
in the EU 

 
Source: Material Economics 2018, Exhibit 1.5: 19 

In one of the most ambitious modelling exercises of its kind to date, IRP 2019 compared a Towards 
Sustainability scenario with Historical Trends to 2060. The Towards Sustainability scenario sought to 
estimate the joint results of four suites of policy measures: resource efficiency policies, climate policies, 

Source: OECD (2019) The Circular Economy: What, Why, How and Where
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policies to protect landscapes and life on land, and policies for healthy diets and reduced food waste. The 
results of the modelling are shown in Table 8.1. 

The IRP study did not estimate the broader environmental benefits from the resource use changes in the 
Towards Sustainability scenario compared to Historical Trends. However, there is no doubt that the 90% 
decrease in greenhouse gas emissions from 2015 levels would lead to substantial improvements in local 
air quality, given that so much air pollution results from fossil fuel combustion. Similarly, with agriculture 
the major global cause of biodiversity loss and water use, the reduction in agricultural and pasture land 
should reduce pressure on biodiversity, while the increase in forests should give opportunities for 
biodiversity increase. The impact on water resources cannot really be inferred from this analysis as it will 
depend far more on the extent and nature of any expansion of irrigation on remaining farmland. In respect 
of material extraction, doubtless the 47 billion tonne reduction in 2050 in Towards Sustainability compared 
to Historical Trends will significantly reduce the environmental impacts of the extractive industry, but 
material extraction on Towards Sustainability is still projected to be 51 billion tonnes higher than in 2015, 
so that reductions in the environmental impacts of mining remain imperative. 

Table 8.1. Environmental and resource impacts from two scenarios 
Impact Historical trends Towards sustainability 
Material extraction 190 billion tonnes by 2060, more 

than double the 2015 level of 92 
billion tonnes 

143 billion tonnes, 25% lower than under Historical Trends 

Greenhouse gas 
emissions 

43% increase from 2015 to 70Gt 
CO2e p.a. by 2060 

90% decrease from 2015 to 4.8Gt CO2e p.a. by 2060 

Global pasture land 25% increase from 2015 by 2060 30% reduction compared to Historical Trends by 2060 
Agricultural land 20% increase from 2015 by 2060 9% reduction compared to Historical Trends by 2060 
Forests and other 
habitat 

10% reduction in forests, and 20 % 
reduction in other habitat, from 
2015 by 2060 

11% increase in forests and other habitat from 2015 by 2060, with 13 
million km2 forest loss prevented and 4.5 million km2 restored 

Source: Author’s compilation from IRP 2019, Section 4.5: 111-118 

This section should end on a note of caution. None of these reductions in environmental impact from 
reduced resource use can be taken for granted, and all will have to be supported by policies that go beyond 
circularity if they are to be assured. This is most obviously true in the case of rebound effects. If moves to 
circularity through greater resource efficiency save large amounts of money, through lower production 
costs and cheaper products, as is widely estimated (see the next section), then these financial savings 
may be re-spent in more or less environmentally damaging ways, which will reduce to a greater or lesser 
extent the environmental benefits of circularity. No estimates of these effects have been found for rebound 
effects from material efficiency increases, but there is a large literature on rebound effects from increases 
in energy efficiency, which shows that these effects can be very substantial.  

Economic and social implications 

It is widely assumed that moves towards circularity will bring substantial economic benefits, in terms of 
cost savings to firms and consequent improvements to their competitiveness, stimulation of innovation and 
new industrial opportunities, and macro-economic benefits in terms of increased output and employment. 
Fairly typical language is the following: “The European Commission adopted an action plan in 2015 to help 
accelerate Europe's transition towards a circular economy, boost global competitiveness, promote 
sustainable economic growth and generate new jobs.”8  

There have been numerous quantitative estimates of the economic opportunities presented by increased 
resource efficiency. One of the earliest was by the McKinsey consultants Dobbs et al. (2011), who wrote 
that implementing all the resource efficiency technologies they considered would save private investors 

Source: OECD (2019)
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Figure 8.2. GDP results for model studies of moves towards a circular economy 

 
Source: McCarthy et al., 2019, Figure 5 : 40 

Figure 8.2 shows that most of the models show a GDP change of less than 5%, but most of these are 
positive rather than negative. Seven of the results, however, shows GDP gains of 5% or more, and three 
have gains of more than 10%. 

Elsewhere (Ekins and Hughes et al., 2017: 99-110) the assumptions that go into the models that produce 
these kinds of GDP results have been discussed. In addition to the nature and level of the estimated 
resource cost reductions, the results are dependent on the kind of economic model used (computable 
general equilibrium, macro-econometric, system dynamic), the treatment of investment (the extent of 
crowding out that is assumed), the level of unused resources (especially labour) in the economy, the skills 
required by more circular activities and their level of availability, and the nature of the policy used to achieve 
the increased resource efficiency (an environmental tax reform turns out to be particularly economically 
beneficial). In addition, a significant feature underlying positive GDP results is that policy making is 
assumed to be both consistent and efficient. The OECD’s much longer discussion of these issues in 
McCarthy et al. (2018) goes into much more detail as to how the assumptions made about them affect the 
modelling outcomes. 

Fewer of the models generate results for employment and these are not reviewed in McCarthy et al. (2018). 
Nor does there seem to be a comparable comparative study of employment results. Some of the most 
optimistic impacts of greater circularity on employment have been generated by the modelling of several 
European countries in Wijkman and Skånberg (undated, but probably 2016), who write: “unemployment 
rates — compared to today — could be cut by a third in Sweden and the Netherlands, and possibly more, 
maybe even cutting unemployment in half — provided that some of the likely trade surplus gains would be 
used for investments domestically. In Spain the unemployment rate is likely to be reduced from the current 
over 20% to somewhere close to 15%, in Finland unemployment would be cut by a third, and in France by 
almost a third, provided that some of the likely trade surplus gains would be used for investments 
domestically” (Wijkman and Skånberg, undated: 39). 

 

Source: OECD (2019)
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in the company, are also strongly related to external conditions, and thus could also be improved by policy 
measures, for example, to provide low-cost financing, or to reduce the cost of commercial financing by 
providing clear and stable long-term policies.  

Figure 6.1. Barriers to business becoming more resource-efficient 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from AMEC and BioIS (2013), Figure B9: 83 

Several of these external and internal barriers could also with minimal strain be interpreted from the point 
of view of the individual. Individuals’ habitual behaviour can be a powerful inhibiting factor limiting CE 
practices – however it must also be acknowledged that habits themselves are usually cultivated, at least 
originally, due to external conditions, in particular the lack of alternative options. Individuals are also 
generally sensitive to high upfront costs and low rates of return. 
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In order to enhance the transition between the linear and circular economy, it is also important to consider 
insights from behavioural economics, which are related to both internal and external barriers. Widely used 
neoclassical theories assume fully rational and self-interested economic agents, directly affecting policy 
expectations in terms of effectiveness and efficiency. However, a large literature has challenged 
neoclassical models, supported by strong evidence on observed behaviours: individuals often deviate from 
self-interest and full-rationality assumptions. Behavioural economics has identified deviations with respect 
to preferences (time inconsistency, the effect of social preferences and altruism, reference dependence, 
incorrect probability weighting), beliefs (individuals project current preferences into the future) and decision 
making (the effect of framing, inertia, limited attention and use of heuristics); these deviations affect 
individuals, firms and ultimately pricing signals and policies. 

An integration of psychology and economics as in behavioural economics can lead to better predictions of 
economic behaviour and, subsequently, to better policy descriptions (Camerer 1999). Figure 6.2, below, 
also adapted from AMEC and BioIS (2013), is a corresponding figure to Figure 6.1, this time showing the 
drivers, but also drawing the distinction between the external and internal. 

Figure 6.2. Drivers to stimulate businesses to become more resource-efficient 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Adapted from AMEC and BioIS (2013), Figure B9: 83 
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Figure 6.3. Obstacles to a circular economic transition – survey data from 34 cities and 
regions 

 
Source: OECD (2019) 

Conclusion 

Barriers and drivers to the CE have been considered by a number of authors, and categorised in different, 
though complementary ways. 

For any given actor or organisation, barriers and drivers can be internal – relating to internal processes 
and decisions; or external – relating to external conditions over which they have less direct control. For 
example, internal conditions could include, for a company, decisions about business models, priorities or 
operational culture, and for an individual, financial priorities or choices about resorting to or breaking out 
of habitual behaviour. External conditions for any actor or organisation would include policies or pricing 
incentives set by governments, or the demands, practices or activities of other actors, such as customers 
or organisations in the supply chain. However, as every internal decision is made within an external 
context, there are clear links between these two domains. 

Accordingly, some categorisations of barriers and drivers focus less on the internal-external divide, and 
take a more thematic approach to understanding barriers and drivers. Though there are differences 
between the various categorisations presented in this section, the following broad types of barrier-driver 
categories tend to recur: economic, institutional, technological, organisational, knowledge and skills, habits 
and culture. 

Economic barriers and drivers are often significant. CE measures can sometimes result in direct cost 
savings for the actors implementing them, in which case the economics are providing a driver. However, 
this is by no means always the case. Sometimes CE measures are simply not cost-effective due to the 
relative costs of materials and labour, or due to unpriced externalities; in other cases they are impeded by 
split incentives, or by high upfront investment costs and insufficiently high rates of return on investment. In 
such cases the economics provide a barrier. 

Non-economic factors may also be significant both as drivers and barriers. Institutional conditions such 
as material management regulations could either enable or inhibit recycling or remanufacturing.  

Technological and infrastructure factors can enable or limit the options available to companies or 
individuals who might wish to participate in the CE. 

Source: OECD (2019)
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Table 7.1. Five categories of policy intervention 
Policy Intervention Category Examples 
Regulatory Frameworks Strategies and targets for resource efficiency/productivity; product regulations (e.g. material 

requirements, product warranties); waste regulation (e.g. landfill bans, recycling requirements, 
Extended Producer Responsibility) 

Fiscal Frameworks Material use taxes, waste or landfill taxes and charges, subsidies or tax reduction for resource-efficient 
or circular products or activities 

Education, Information & 
Awareness 

Communication and information campaigns, requirements or resources targeted at businesses or the 
public 

Public Procurement & 
Infrastructure 

Inclusion of resource efficiency elements in public procurement criteria, investment in enabling 
infrastructure. 

Innovation Support Schemes 
& Collaboration Platforms 

RD&D programmes, public-private partnerships, financial, technical and training support to business, 
voluntary business collaboration platforms 

Source: Adapted from: EMF, 2015: 47 

Setting overarching strategies for transitioning towards resource efficiency and circularity, and associated 
targets (from the general, such as resource productivity, to the more specific, such as municipal waste 
recycling targets), helps guide the direction and ambition of policy and other action, at all levels of 
governance. Key strategies and associated targets as developed and applied by China and the EU are 
discussed in sections 9 and 10, respectively. However, effective policy instruments must be introduced to 
achieve them. 

The use of regulatory instruments has been central to resource efficiency and circular economy policy 
making to date, particularly with regard to waste disposal and pollution. Over recent decades, many 
countries and jurisdictions around the world have instituted bans on disposing different types of waste 
streams into landfill, requiring instead alternative disposal, treatment or material re-use. The EU is a key 
example, in which landfill diversion and recycling targets (described further in section 10) led 19 member 
states to institute landfill bans for certain (non-hazardous)7 waste streams by 2017 (CEWEP, 2017), usually 
in combination with landfill taxes for other waste streams. In combination, these instruments have driven 
a reduction of municipal waste to landfill from 55% in 2000 to 23% in the EU28 in 2017 (Eurostat, 2019). 
However, the destination for the diverted waste has depended on the wider policy landscape, with 
incineration a popular option in many countries (supported by the possibility of subsidies for the 
biodegradable fraction, considered a renewable resource that may contribute to EU renewables targets, 
when combined with energy recovery) (Domenech & Bahn-Walkowiak, 2019; EEA, 2009). There is also 
little evidence to suggest such interventions reduce the generation of waste in the first place (EEA, 2009). 

Largely in order to increase recycling rates, the concept of ‘Extended Producer Responsibility’ (EPR), 
which emerged in the early 1990s and is defined as an approach in which ‘a producer’s [financial or 
physical] responsibility for a product is extended to the post-consumer stage of a product’s life cycle’ 
(OECD, 2001: 9), has been applied in most OECD countries, and many emerging economies, largely for 
electric and electronic equipment (particularly small consumer electronics and batteries), packaging, 
vehicles and tyres. Product ‘take-back’ requirements, according to which the producer or retailer must 
collect the product at the post-consumer stage, account for over three quarters of EPR regulations in the 
OECD (with advanced disposal (or recycling) fees and deposit-refund systems, discussed below, 
accounting for the majority of the remainder). The evidence suggests that EPR schemes have generally 
contributed to a reduction in landfilling and an increase in rates of material recycling (to varying degrees), 
and whilst they have contributing to improving the eco-design of products in some countries, they rarely 
serve as the principal driver (OECD, 2014; 2016a; 2016b). The OECD’s Extended Producer Responsibility: 
Updated Guidance for Efficient Waste Management presents various proposals for increasing the incentive 
for eco-design through EPR schemes, including ensuring fees appropriately cover the full cost of end-of-
life management of the product, the use of modulated fees linked to specific design features, such as the 
presence or absence of standardised components (instead of a fixed unit or weight-based fee commonly 

Source: OECD (2019)
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Six EU Identified Environmental Objectives
• Climate Change Mitigation

• Climate Change Adaptation

• Sustainable Use and Protection of Water and Marine Resources

• Transition to a Circular Economy, Waste Prevention and Recycling

• Pollution Prevention and Control

• Protection of Healthy Ecosystems



Net Zero+

Net Zero+
CLIMATE AND ECONOMIC RESILIENCE 
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• OECD Cross-cutting Horizontal Project
led by EPOC (Env. Policy Cmmt.)

• A Comprehensive Multidisciplinary 
Whole-of-Gov. Policy Approach

• 17 Cmmt. Including CSTP Participated

• CLG (Cmmt. Leadership Group)

• IPAC (International Programme for 
Action on Climate) – The Climate 
Action Monitor

• IPAC-TEG (Technical Expert Group)



Net Zero+ Synthesis Report Chapters
• 1 Net Zero+: Introduction and extended summary
• 2 Climate system tipping points and the need for urgent climate action
• 3 Unpredictable and overlapping global crises: risks and opportunities for climate Policy
• 4 Systemic resilience: an approach to future-proofing climate action
• 5 A resilience lens on the net-zero transition
• 6 Public finance implications of the net-zero transition
• 7 The importance of innovation for a resilient net-zero transition
• 8 An effective, fair and equitable transition
• 9 Aligning finance flows and private sector action with a resilient net-zero transition
• 10 Interlinkages between the net-zero transition and development
• 11 Climate impacts, adaptation needs and limits
• 12 Beyond adaptation: Systemic interlinkages with mitigation and other natural Systems
• 13 Financing adaptation amid increasing climate risks
• 14 Building systemic resilience in practice: examples from key systems
• 15 Policy recommendations for building climate and economic resilience in a changing 
world
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Science, technology and innovation (STI) policies are critical for climate action because technological 
progress – which originates from investments in R&D activities but also from learning-by-doing and 
knowledge spillovers – reduces the investment costs of emissions-reduction policies. This is demonstrated 
by sharp declines in the costs of batteries and solar, which have both experienced a 90% reduction over 
the past decade, as shown in Figure 7.6. As a result, many carbon-free technologies (especially renewable 
energy) are already cheaper than fossil fuels. 

A consequence of the cost reductions brought about by technological progress is that STI policies reduce 
the social and economic cost of reaching climate objectives (Acemoglu et al., 2016[15]). Indeed, by reducing 
the costs of low-carbon technologies, innovation policies can increase the responsiveness of emissions to 
carbon prices (D’Arcangelo et al., 2022[16]). Including effective STI policies in the climate policy mix reduces 
the carbon price levels needed to reach a given climate target. STI policies can therefore partially substitute 
for low carbon prices (although not fully). As such, suboptimal carbon prices, as are in place today, support 
the case for even stronger STI policies. 

Figure 7.6. Declining renewable energy and battery costs since 2010 

 

Note: The lines indicate average unit cost in each year. For batteries, costs shown are for 1 kWh of battery storage capacity; for renewables, 
costs are LCOE, which includes installation, capital, operations, and maintenance costs per MWh of electricity produced. 
Source: (IRENA, 2021[76]) (IPCC, 2022[25]). 

There is also an important political argument for including STI policies in the overall climate policy mix. A 
nationally representative population survey recently implemented across 20 OECD and non-OECD 
countries shows that subsidies to low-carbon technologies are systematically the most favoured climate 
policy compared to carbon pricing, bans or regulations. Similarly, support for a carbon tax is largest if its 
revenues are used to fund green infrastructure or to subsidise low-carbon technologies (Dechezleprêtre 
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2. What are mission-oriented policies? Common principles and diversity of this 
policy approach 

11. This section presents the analytical framework that has formed the basis of the CSTP work on 
missions over the last four years. This framework is incrementally enhanced and improved, notably to 
derive action-oriented tools to help countries implement missions. 

The three building blocks of mission-orientation 

12. The OECD definition of MOIPs relates to an ideal-type that can be broken down into three 
building-blocks: Strategic orientation, policy coordination and policy implementation: 

• Strategic orientation – the main objective of mission-oriented policies is to develop and set well-
accepted objectives regarding a complex challenge to be addressed, with a view to setting the 
ground for targeted and coordinated collective action. While mission-oriented policies are still often 
characterised as top-down, the definition of their objectives requires the involvement of a wide 
array of public and private stakeholders and the formation of a solid consensus among them. 

• Policy coordination – MOIPs coordinate the strategies and plans of various public authorities that 
are in charge of different components (e.g. knowledge, technologies, funding, skills, regulations, 
markets) essential to achieve collectively agreed objectives. These public authorities belong to 
different policy fields (research, innovation and different sectors that own the societal challenges, 
e.g. energy, mobility, health, etc.) and different levels of governance. Coordination arrangements 
are negotiated and found in different types of governance bodies at various levels (strategic and 
operational, at the level of the overall initiative and at the level of specific missions).  

• Policy implementation – MOIPs are implemented via a comprehensive mix of policy interventions 
and various initiatives to support a range of activities, from research to market launch and the 
formation of required skills, deliberately designed to achieve the objectives of each mission. For 
the most part, these policies do not substitute, but build upon and coordinate pre-existing policy 
interventions, in order to tackle a specific challenge.  

13. All national innovation systems include multiple components that perform diverse 
functions pertaining to these three dimensions. The main novelty of the mission-oriented policy 
approach resides in the proactive and intentional integration of these components within a 
dedicated common institutional framework to tackle a selected challenge. Concretely, a mission-
oriented policy is a ‘proactive platform for collective actions’ articulating, for each selected challenge, a 
collectively developed agenda, a dedicated structure of governance to take and monitor the effects of 
common or mutually consistent decisions and, finally, a tailor-made and integrated policy mix (Figure 2 ).  

Figure 2. MOIPs as an integrated framework to steer, coordinate and implement collective action 
toward net-zero 

 
 



Design Principles of Mission-Oriented Policies

Source: OECD (2022)
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Figure 3. The design principles of mission-oriented policies 

  



Theory of Change of a Net-Zero Missions

Source: OECD (2022)
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Figure 4. The theory of change of a net-zero mission: from MOIP design principles to net-zero achievements 
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STI Outlook 2023
• Chapter 1: STI Policy in times of Global Crises

• COVID-19; Russia’s War against Ukraine; Securitisation of STI; Polycrisis or Permacrisis

• Chapter 2: STI Policy in times of Strategic Competition
• Protection, Promotion, Projection; STI Decoupling; Balance of Competition and 
Cooperation

• Chapter 3: STI Policy for Sustainability Transition
• Socio-technical System Transition; Reform of STI Policies

• Chapter 4: Mobilising Science in times of Crisis: Lessons learned from 
COVID-19

• Policy for Science; Science for Policy and Decision-making

• Chapter 5: Reaching Net Zero: Do mission-oriented policies deliver on 
their many promises?

• STI-only Trap; Orientation Trap

• Chapter 6: Emerging Technology Governance: Towards an Anticipatory 
Framework

• Responsible, Responsive and Good Tech Governance; Need Anticipatory Framework
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Proposed Draft Agenda  

Monday 22 April 2023 pre-Ministerial Side Events & Discussions  

9:30-13:00 Japan-ASEAN High-level Roundtable on Science, Technology and Innovation (By invitation only)  

10:00-18:00 Research for Development – Hosted by the UK Collaborative on Development Research (UKCDR) and the French 
Development Agency (Agence Francaise pour le developpement - AFD) - (By invitation only) 

11:45-18:00 Global Science Forum (GSF) High-Level Symposium on the Future of Research Infrastructures and International Collaboration  

11:30-18:00 Global Forum on Technology High-Level Expert Event on the Next Generation Biotechnologies for Global Challenges 

Tuesday 23 April 2023 Multistakeholder High-Level Dialogue & Ministerial Day 1 

M
ul

tis
ta

ke
ho

ld
er

 h
ig

h-
le

ve
l D

ia
lo

gu
e 

8:30-9:30 Registration & Networking  

9:30-11:00 Welcome and setting the stage – keynote, followed by panel discussion.  

Plenary: Shaping science and technology policies for our future: how to engage diverse audiences? 

11:00-11:30 Networking break and transition to breakout sessions  

11:30-13:00  

Parallel 
sessions 

Breakout B1. The future we want in 
science and technology  

Breakout B2. Equipping society in a fast-
changing world 

Breakout B3. Protecting the future 
with science and technology 

Panel B1.1 - Making Open Science a 
reality for the benefit of society 

Panel B2.1 - Not leaving anyone behind in digital and 
green transitions: the role of skills and capabilities 

Panel B3.1 - The ocean we want by 
2030 

13:00-14:30 VIP Luncheon (Ministers/Head of Delegation/Speakers) 
Ministers arrive ahead of the official opening of the Ministerial for a VIP Lunch and bilateral meetings opportunity (14:30 – 16:45) 

14:30-16:00 

Parallel 
sessions 

 Panel B1.2 - Human enhancement: a 
responsible leap forward?  

Launch of the policy toolkit for 
responsible innovation in 

neurotechnology 

 Panel B2.2 - Talent and diverse research career 
paths in a world in transition  

Launch of the OECD/EU Research and Innovation 
Careers Observatory (ReICO) Initiative  

Panel B3.2 - Partnerships for climate 
action and biodiversity 

16:00-16:30 Concluding remarks of each breakout, broadcast in parallel rooms 

 16:30-17:00 Networking break and transition to Ministerial meeting 
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17:00-18:30  Ministerial Opening Plenary: International cooperation and competition in times of disruption 

18:30-20:00 Social Event for Delegations 

19:00-21:00 Ministerial Dinner hosted by France at the restaurant “les Ombre” (musée du quai Branly)  
Logistical information will be shared in due course 

Wednesday 24 April 2023 Ministerial Day 2 
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8:30-10:00 Plenary 2: Anticipatory governance of emerging technologies (breakfast provided)  
Plenary open to OECD Members, EU, and Accession Countries 

9:30-10:15 Networking opportunity for non-members and other participants  

10:15-11:45 Plenary 3: Science, technology, and innovation for the green transition 

11:45-13:15  Ministerial working lunch topic TBC, including break for family photo  

13:15-14:45 

Parallel 
Sessions 

How to engage society in science, 
technology, and innovation for 

green and just transitions 

How to direct research and innovation 
funding to address the climate challenge 

How to ensure whole-of-government 
coherence for transitions 

14:45-15:00 Break and networking opportunity  

15:00-16:30 Plenary 4: International actions for global challenges: making open science a reality 

16:30-17:00 Closing plenary session: Concluding session and adoption of the Ministerial Declaration 

17:00-19:00 Social event 
 

 



Muchas Gracias!

Thank You !


