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The IPCC stated in its special report on global warming of 1. 5°C (SR15) that meeting the temperature target of the Paris Agreement requires rapid and far-reaching changes across all aspects of society. This is called a need for transformative change. However, what is meant by transformative change? What should be changed, and how should it be changed? These questions are explored in this paper, which is structured in three steps. First, it develops a conceptual meaning of transformative change that is centered on society. Then, it analyses how the IPCC in SR15 understands transformative change. The analysis finds that the proposed pathways to reach the targets of 1.5 and 2°C have a strong technical focus on energy supply, which makes broader and deeper transformative change almost unnecessary. This finding is related to the recently published IPCC report on mitigation. Even if institutional and socio-cultural dimensions of transformative change are better covered in this report, they are insufficiently integrated into the overall assessment of necessary transformative changes. Finally, it turns to the national level, analyzing Sweden's ambition to become the first fossil-free welfare society in the world. The analysis shows, in line with SR15, that Sweden has a restricted focus on changes in energy supply, making transformative change, such as restructuring the economic system and questioning consumption patterns, unnecessary. Based on this analysis of international (the IPCC) and national (Sweden) levels, this paper identifies a need for an elaborated, consistent and deeper understanding of transformative change. It concludes that to be relevant to countries' work to achieve ambitious climate targets, the IPCC should develop a more qualified understanding of transformative change, which requires a better integration of social science research.
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Introduction

There has been an increasing accumulation of scientific data on human-caused climate change. These data have been assessed, packaged, and communicated worldwide, not least to decision-makers. Those urging the message of a climate crisis have succeeded in including this message in environmental discourses and environmental policy. Media are reporting on climate issues in greater detail, there has been a (partial) greening of public discourses, and climate issues have climbed higher on international as well as national political agendas. Today, 23 countries, as well as the European Union, have declared a climate emergency. This means that more than 1 billion citizens are covered by a jurisdiction that has declared such a state of emergency.1 There have also been promising agreements concerning global policy developments, such as Agenda 2030 and its 17 Sustainable Development Goals (all of which, more or less, relate to climate policies) and the 2015 Paris Agreement on limiting global warming.

However, examining what has been achieved thus far in relation to the demands of global targets tells another story. Since the first assessment report of the IPCC, published in 1990, CO2 emissions have increased by 60% (Stoddard et al., 2021). To date, world politics, businesses and civil society organizations have been slow to respond, and for many environmental issues, of which climate change is one of the most urgent, there is a broad understanding that actions taken thus far are clearly insufficient. The gap between what has been achieved and what needs to be done to achieve the targets continues to grow. In this situation, “transformative change” has been put forward by international expert bodies as a means of dealing with the gaps and limit global warming to well below 2° (IPCC, 2018) as well as halting biodiversity loss (IPBES, 2019). Unless the underlying causes are addressed, the political targets will not be achieved, and a climate disaster will be unavoidable.

However, intentionally transforming society, and at great speed, is anything but unproblematic. All social changes create winners and losers. For example, fossil fuels were an extremely sensitive topic during the climate negotiations at the COP-26 meeting in Glasgow in November 2021. For the first time, coal and fossil fuel subsidies were addressed in a COP agreement. However, extremely late in the negotiations, the proposed phrase “phase-out” in reference to coal was replaced by the phrase “phasedown”, and the agreement stated only that efforts to ensure the “phase-out of inefficient fossil fuel subsidies” (italics added) should be accelerated. Thus, concerning climate change, there is not only an “emission gap” but also an “implementation gap” and a “formulation gap”— too little has been accomplished, not only in practice but also on paper. Even if a policy is implemented, it will not be sufficient because it is either not far-reaching enough or based on unrealistic assumptions.

A particular problem of the goal to transform society is that transformation is a polysemic concept with diverse meanings and different uses (Feola, 2015; Winkler and Dubash, 2016; Salomaa and Juhola, 2020; Hysing and Lidskog, 2021). It can be framed differently, leading to various proposals on what should be transformed and through which measures. Thus, different actors can frame and strategically use the quest for transformation to support their activities (existing or planned), including those that will increase global warming. Therefore, it is crucial to clearly define what is meant by transformation, including what must be transformed and how this transformation should be initiated and governed.

Since the notion of transformative change has come into focus as a necessary and crucial way to address the gap between emissions and targets, there is an urgent need to reflect on the current discourses and meanings of transformative change. What activities does this conceptual usage suggest, and to what extent do these activities imply a restructuring of society? In this paper, we aim to contribute to this discussion by exploring how the IPCC frames and understands transformative change in initiating and governing efforts to limit global warming.

Our effort is performed in four steps. First, we develop the meaning of transformative change. Here, we refer to recent uses of the concept and try to improve its conceptual meaning. Second, based on our initial and tentative definition of the concept, we turn to the IPCC's special report on keeping global warming to well below 2°C while “pursuing efforts” to limit the temperature increase to 1.5° (hereafter SR15). This report states that transformative change is needed to reach the temperature targets, and we analyze how transformative change is conceptualized and what actions are suggested for limiting global warming. We find that the IPCC has a shallow and fragmented view of transformative change. We then relate these findings to the recently published assessment report from the IPCC Working Group III (IPCC, 2022), which builds on the SR15 view on transformative change and further elaborates on it. Third, we focus on Sweden, the country with one of the most ambitious national climate objectives in the world. Sweden intends to become the world's first fossil-free welfare state, and it aims to reach net-zero emissions of greenhouse gases no later than 2045. Our analysis shows that the Swedish government, like the IPCC, frames transformative change in a highly restricted way and has no clear vision of how it should be performed. In the fourth and concluding step, we summarize our findings and conclude that there is a need to critically evaluate how transformative change is framed by the IPCC and qualify its meaning to promote necessary policies and measures for reaching the ambitious targets agreed upon globally as well as nationally.



Transformative change: An embraced but unclear concept

Transformation has become a buzzword within scientific and political discourses in which “transformative change” is stated to be the solution to many severe environmental challenges. Expert organizations such as the IPCC and IPBES have stressed that transformative change is necessary to meet environmental challenges (IPCC, 2018; IPBES, 2019). Environmental researchers have claimed a need for transformative change to reorient society toward more sustainable pathways (Linnér and Wibeck, 2019). Political bodies see it as a way to meet environmental as well as social and economic challenges; for example, the European Union understands climate change as not only the greatest challenge of our time but also an opportunity to build a new economic model and states that “the European Green Deal sets the blueprint for this transformational change” (EC, 2019). Thus, there is an emergent call from both political bodies and scientific communities to transform society to meet global environmental challenges and a quest for expert guidance on what should be transformed and how (Díaz et al., 2018; Beck et al., 2021; Stoddard et al., 2021; Lidskog et al., 2022).

While transformative change is seen as the way forward and as an uncontroversial ambition—it is difficult to find anyone who is critical of it—its meaning is nevertheless unclear. It seems to function as a “boundary object”, a concept flexible and vague enough to connect different social worlds and the interests of different actors (Star and Griesemer, 1989). Therefore, transformative change can be shared by communities even as each simultaneously holds its own understanding of what it means. However, investigating the function and strategic use of a concept is one matter, while developing its analytical meaning is another. What kind of change should qualify as transformative? What is to be transformed, by whom and how?

The unclear understanding is not least visible in contemporary discussion of how the climate issue can and should be resolved. For example, there is an extreme gap between Bill Gates (2021) belief that technological innovations (along with innovation policy) can solve the climate challenge, Rockström and Gaffney (2021) emphasis on the need for economic restructuring and global justice, and Scranton (2015) civilization critique, which questions the carbon-fueled society that has made everyone dependent upon its energy flows. These very different remedies result from the different ways of framing the climate issue. As Paterson (2021a) shows, there are several competing frames of climate change at work, such as framing the problem as one of emissions, of market failure, of decarbonization, of individual consumption, of global cooperation, or of fossil fuels. These different frames open up and close down particular options, that is, the kind of transformation that is deemed relevant and justifiable. They also depoliticize or politicize the climate issue, depending on to what extent these frames question power relations and the social order. Some frames imply no need for deeper changes in society, whereas other frames imply a need for restructuring society, thereby challenging prevailing economic and political power structures.

Similarly, in the scholarly discussion, there is diversity in the conceptual meaning of transformative change. The scientific literature discusses “transformation” or “social/societal transformation” rather than “transformative change” (Pelling et al., 2015; Brand, 2016; O'Brien, 2016; Kinley, 2017; Fazey et al., 2018; Linnér and Wibeck, 2019; see, e.g., Blühdorn et al., 2022). An overview of the concept shows that it is very broad, often contrasted with incremental change and defined as “profound and enduring non-linear systematic changes, typically involving social, cultural, technological, political, economic, and/or environmental processes” (Linnér and Wibeck, 2019, p. 4). This meaning is very broad, and the review includes transformations such as the abolishment of slavery and digitalization of society. Transformation can refer to entire epochs (such as modernity), more discrete and restricted changes (such as automobilization); it can also refer to very rapid processes (e.g., the fourth industrial revolution) or slow processes (e.g., the neolithic revolution) (Linnér and Wibeck, 2019, p. 57). Other studies have adopted a more specified focus on social aspects, such as institutional arrangements, norms and practices (Buch-Hansen, 2018; Stoddard et al., 2021).

Another conceptual ambiguity is that transformation is often discussed alongside transition. Sometimes these concepts are used interchangeably, and sometimes they are contrasted, providing a crucial distinction between incremental change (transition) and fundamental change (transformation) (Roggema et al., 2012; Hjerpe et al., 2017). Additionally, there are great overlaps between these two concepts and others, such as resilience and adaptation, and many times, prefixes are added to qualify the concepts, such as “critical transition”, “societal transition”, “deliberate transformation”, “social transformation” and “sustainability transformation” (Feola, 2015; Salomaa and Juhola, 2020).2

From an analytical perspective, transformative change is a way to position a problem in a broader context. To claim that there is a need for transformative change to address the climate crisis means that what has been accomplished hitherto is insufficient, inefficient and too restricted. “More of the same” is not a relevant cure. The call for transformative change signals the need for a deeper and more fundamental change.

To create conceptual clarity about transformative change, a reasonable starting point is to examine whether the concept is based on a qualified understanding of society. The reason is that the problem of climate change, similar to most environmental issues, is caused by society and can be solved only by and through society. This point is of crucial importance because environmental problems are often framed by questionable and simplistic models of society (Wynne, 2005; Jasanoff, 2014). A suitable starting point is that when striving for transformative change, any relevant and efficient proposal must be based on an elaborated and consistent view of how society is organized and how it changes. There is a need for qualified analyses of the social causes of environmental problems: why a particular environmental problem has developed, why it persists and how it can be changed. If no social analysis is performed, suggested solutions may work on paper but not in practice.

A particular problem is that qualified understandings of society can be of very different kinds because the landscape of theories that explain society is complex and varied. In environmental sociology, for example, it is possible to find several general theories—such as the treadmill of production (Schnaiberg, 1980), risk society (Beck, 1992, 2009), and ecological modernization (Buttel, 2000; Mol et al., 2009)— that present different understandings of the social causes of environmental destruction and what action should be taken to make society more sustainable. Rather than prescribing a particular theory, there is a need for an open and pluralistic view in which different theories and approaches can legitimately be used. This means that instead of advocating a particular theory for how society changes, we advocate a minimalistic understanding that consists of three crucial ingredients.

First, a qualified understanding of society must include a developed theory of social change, which is a theory that is recognized and embraced by social scientists. Many theories, such as transition theory (Grin et al., 2010; Köhler et al., 2019), social practice theory (Shove et al., 2012) and socioecological transition theory (Fischer-Kowalski and Haberl, 2007; González de Molina and Toledo, 2014) meet this demand (for an overview, see Feola, 2015). A theory of transformative change can also be composed of different theories because different theories and approaches shed light on different aspects of society and may all be of importance in understanding transformative change. What is important is that the adopted view of transformative change is not an incoherent mosaic of different thoughts and theories but is consistently and consciously elaborated. If not, the suggested way to transform society runs the risk of delaying or hindering transformative change because it proposes a way forward that is unviable (for technical, social and/or political reasons).

Second, no social sector is separate from the general society. This means that all decisions, measures, and solutions are socially embedded. When they are introduced, things will happen, including unintended consequences (Shapin and Schaffer, 1985; Jasanoff, 2004). This point is important to highlight since solutions are often understood, or at least presented, as technological fixes, i.e., purely technical innovations that make social change unnecessary. In fact, the definition of a technological fix is that attitudes and behaviors do not need to change (Heberlein, 2012, p. 3–10; Barthe et al., 2020). A proposed technoscientific solution avoids political conflicts—it requires no change in behavior, rather only improved conditions for technical innovations, their commercialization and use. However, empirical studies have shown that society is always involved when technical solutions are developed and implemented. Moreover, some solutions may not be publicly legitimate and politically viable, irrespective of the strength of the technical support. Other solutions may engender social support and be implemented smoothly but may imply radical social change, despite being framed as a purely technical solution (e.g., the mobile phone as a communication technology is framed as a technical device but has resulted in profound social change). Thus, it is important to critically investigate the wider context and the social implications for solutions to be implemented as part of transformative change. This situation has been called the co-production of technology (broadly defined) and social order (Jasanoff, 2004). This approach stresses that scientific ideas and technological artifacts always evolve together with ideas on how to organize and control society. Technology both embeds and is embedded in social identities, institutions, representations and discourses; “pure” technical solutions have broad and unanticipated effects (Stirling, 2015, p. 54). Transformation is thereby always complex and “unruly”.

Third, a qualified understanding of society must acknowledge power relations. As stressed by several social scientists, the gap between what is needed and what is done is deeply connected to existing institutional structures and power relations (Newell et al., 2021a; Paterson, 2021a; Stoddard et al., 2021). To explore why needed changes have not yet been achieved despite growing consciousness of and intensified negotiations on climate change, it is important to examine the social causes of environmental problems and explore how ingrained, unsustainable social and institutional structures continue to be reproduced (Hausknost, 2020; Paterson, 2021b; Blühdorn et al., 2022). Social transformations will affect the distribution of power, and it is therefore naïve to believe that transformative change will take place without power struggles. Transformative change means that dominant rationales, norms and institutions are challenged and need to be changed; therefore, it generates conflict (Boström et al., 2018; Newell et al., 2021b). Technical innovation is a crucial part of transformative change, but this fact does not mean that it makes it possible to continue expanding production and consumption. Thus, transformative change needs to be combined with a critical outlook that challenges dominant ways of framing and understanding an issue and contests institutional arrangements, power differentials and authority claims (Pellizzoni et al., 2022). Transformative change needs to make conflicts and resistance to change understandable because a fundamental change in society creates winners and losers and challenges current power relations. Any effort toward transformative change requires a focus on leadership, governance, and inclusion as well as on power asymmetries (Bäckstrand et al., 2010).

Thus, our claim for a qualified understanding of society is a minimalistic claim, which means that social science will provide different explorations of and advice on transformative change. Within a qualified—social science-based—understanding of society, it is possible to have different views of transformative change (Brand, 2016; Paterson, 2021b). Such an understanding should not be equated with a shallow understanding of transformative change, in which most changes are labeled transformative and not grounded in social scientific knowledge. As stressed above, transformative change signals that there is a need for deeper and more encompassing change, which requires not only scientific and technological advances but also profound and enduring social and cultural changes (Görg et al., 2017). When transformative change is conceptualized and explored, it must include an elaborated social analysis because it is not nature but society that requires transformation.

When the IPCC calls for transformative change and suggests measures on how to transform society to limit warming to well below 2°C, how is transformative change understood in this context? Starting with a brief description of the new context of the IPCC after the Paris Agreement, the next section investigates how the IPCC special report on limiting global warming (SR15) conceptualizes and understands transformative change and to what extent this understanding is valid for achieving the goal of limiting global warming to well below 2 degrees. Thereafter, we investigate to what extent this view is supported in the most recent IPCC report (IPCC, 2022). The section that follows analyses how the Swedish government understands change, solutions and power in its efforts to become the first fossil-free welfare society in the world. What transformative change is needed to realize this extremely high ambition?



The Paris Agreement, the IPCC and transformative change

After years of conflict over global distribution principles and which countries should reduce their emissions by how much and by what year, the 2015 Paris Agreement implied a radical change: it is now up to individual states to set their own climate targets and ensure that these are met. Complicated international negotiations can no longer serve as an excuse for countries not taking action. The Agreement has therefore been called a national turn in global climate politics (Hermansen et al., 2021). However, the design is partly national—the countries' own voluntary decisions to reduce greenhouse gas emissions [nationally determined contributions (NDCs)]—and partly global—summarized national contributions should keep the global average temperature increase to well below 2°C and preferably limit it to 1.5 degrees. Every fifth year (starting in 2023), the NDCs will be globally reviewed in a process called the Global Stocktake of the Paris Agreement.

The IPCC is the authoritative scientific voice in climate negotiations as well as in public discourse, and its assessments are extensively referenced. The scientific assessments produced by the IPCC have increased in complexity, which means that more issues and more experts are included in the work (Edenhofer and Kowarsch, 2015; Jabbour and Flachsland, 2017). Additionally, there has been an increased quest not only to assess knowledge but also to become more solution oriented, which has made the assessments more political (Haas, 2017; Castree et al., 2021).

As part of the Paris Agreement, the IPCC was invited to provide a special report (SR15) comparing the effects of temperature increases of 1.5 and 2°C and describing possible ways to achieve these temperature targets. However, there was little research to compile, as few studies had been conducted on possible ways to reach the 1.5° target (Hulme, 2016; Livingston and Rummukainen, 2020). The report was not a convenient task for the IPCC to perform: a hallmark of the IPCC is that it demonstrates the scientific necessity of climate policy and climate action but without giving firm political advice. SR15 implies that the IPCC needs to describe policy options and possible ways forward (pathways) to provide decision-makers with relevant knowledge on how to reach the temperature targets. In part, this means that more social scientific studies should be included in the assessment work. It should also mean, in line with the Paris Agreement and the national turn, that the IPCC should give more thought to how to support and inspire ongoing work at the national and regional levels (Carraro et al., 2015; Livingston et al., 2018; Hermansen et al., 2021).

An important reason why the UNFCCC invited the IPCC to produce SR15 in the first place was to “inform the preparation of nationally determined contributions” (UNFCCC, 2015, §20), and SR15 is accordingly expected to support policy formation at the national level, in line with post-Paris global climate policy. Thus, we find that there is a strong link between the Paris Agreement's national turn and SR15.3

Concerning transformative societal change, it has been argued that the IPCC plays an instrumental role in producing the visions of societal change used by those arguing for its necessity (Beck et al., 2021). SR15 explicitly claims that “limiting global warming to 1.5°C would require substantial societal and technological transformations” in terms of energy production, land use (agriculture and food production), urban infrastructure (transport and buildings) and industrial systems (IPCC, 2018, p. 56). It also states that the work of achieving a resilient future is fraught with complex moral, practical, and political difficulties and inevitable trade-offs.

SR15 presents manifold pathways to reach the 1.5°C target, four of which are selected as illustrative model pathways (IPCC, 2018, ch. 2). These involve different portfolios of mitigation measures combined with different implementation challenges, including potential synergies and trade-offs with sustainable development. At the same time, they all presuppose a decoupling of economic growth from energy demand and CO2 emissions and the implementation of new low-carbon, zero-carbon or even carbon-negative technologies. The differences between the pathways are presented with the help of global indicators, such as final energy demand, renewable share in electricity, primary energy source, and carbon capture and storage. Thus, SR15 strongly stresses the need and opportunity to make changes in energy supply.

In regard to necessary changes in the social and economic order, which are stressed on a general level, the pathways do not propose any radical changes. Societal conditions are taken into consideration only insofar as they enable or obstruct technological development. This is the case for all the pathways that rely heavily on bioenergy with carbon capture and storage (BECCS), whether they are based on reduced energy demand, include a broad focus on sustainability, or imply intensive use of resources and energy. SR15 states that to implement the pathways, it is crucial to strengthen policy instruments, enhance multilevel governance and institutional capacities, and enable technological innovations, climate finance, and lifestyle and behavioral change (IPCC, 2018, ch. 4.4). However, apart from these sweeping statements, there is no further elaboration on how to create these conditions in relation to different pathways.

SR15 thus exhibits a paradoxical view of transformative change, stressing its necessity but in practice, placing great hope in technological fixes—technical solutions that do not require structural changes. The economic and social order is reduced to a resource for facilitating technological innovation. This view is reinforced in the report's discussion of the risks and trade-offs—for the environment, people, regions and sectors—that are associated with the pathways. For example, the novel technology of BECCS is recognized to be unproven and to pose substantial risks for environmental and social sustainability (IPCC, 2018, p. 121), but it is considered manageable; it is only if BECCS and other options of negative emissions technologies are poorly implemented that trade-offs will be required (IPCC, 2018, p. 448). Similarly, risks associated with nuclear power (IPCC, 2018, p. 461) are mentioned, but nothing is said about whether these should have any bearing on which pathways to choose. Thus, despite the report's overall stress on trade-offs, there seems to be a strong belief that they will be manageable and will not constitute substantial obstacles to implementing the pathways. This makes it possible to present and acknowledge risks and the need for trade-offs while at the same time not allowing them to have any implications for the suggested pathways and thereby not politicizing them.

The recommendations presented in SR15—i.e., the pathways—are radical in their view of technology owing to their great faith in future technological innovations but conservative in their view of societal change, as they do not propose any transformation in the economic and social order. It is remarkable that no connections are made between technological and social change. For decades, research in the social sciences has stressed the need for societal changes and social or socioecological transformation (Díaz et al., 2018) in the sense of fundamentally redirecting social organization and human activities, including technology. In contrast, SR15, when presenting possible pathways for limiting global warming, puts its hope in technological innovations isolated from social change. If the IPCC wants to be policy-relevant, it must adopt a wider and more nuanced understanding of transformative change when developing pathways and conceptualize society as more than just a set of conditions that enable or restrict technological innovation.

We find that the IPCC in the influential and important SR15 understands change as a shift in energy supply (from fossil fuels to renewable energy resources), nuclear power and negative emission technologies (such as BECCS). This technology shift is, however, not embedded in a societal understanding of the wider conditions for and consequences of this shift. On the contrary, the IPCC seems to understand this shift as entailing technological fixes. The power issues are also poorly developed in the descriptions of the pathways and the technological shift needed to achieve the temperature targets. It is completely unclear who should do what and how and with what consequences. To be fair, and as already mentioned, there are parts of SR15 that discuss change and power more profoundly, but these views are not integrated into a societal understanding of the pathways. Instead, they are presented mainly in footnotes, comments and cases and function largely to show that the IPCC is aware of (some) social science discussions. Hence, the IPCC implicitly shows that it has little ambition and competence to integrate social science research into a coherent view when presenting and discussing the pathways and the transformative change needed to realize them. However, since the publication of the special report in 2018, the IPCC has published a new assessment report. We will now analyze if the IPCC has changed and deepened its view on transformative change or if transformative change is still assessed mainly in terms of technical innovation and energy supply.

In April 2022, the IPCC Working Group III (WGIII) published its report on the mitigation of climate change, which is a part of the Sixth Assessment Report (AR6).4 This report follows in the footsteps of SR15 when elaborating on five illustrative mitigation pathways (IMPs). As described above, SR15 introduced four illustrative pathways with specific characteristics as a resource for representing assessments of different strategies and options to achieve the objectives of the Paris Agreement.

The five illustrative pathways are selected from a database with more than 3,000 scenarios and include broader characteristics than the pathways presented in SR15. The report states that while the pathways discussed in previous ARs focus on technological potentials, the pathways in this report adopt a broader view, stressing the multidimensional character of mitigation challenges and use six dimensions of assessing feasibility (feasibility criteria) (IPCC, 2022, chs. 1 and 3). Of the six dimensions, two concern the physical environment, and four concern societal systems. Among the latter, we find the well-established “economic” and “technological” dimensions along with what are referred to as “socio-cultural” and “institutional and political” dimensions. The socio-cultural dimension is further elaborated in a full chapter of the report (chapter 5), and for the first time in the history of the IPCC, there is a chapter on the social aspects of mitigation (IPCC, 2022, ch. 5).

Of particular importance is that the socio-cultural dimension focuses on the demand side, which also names one of the five IMPs, the “low demand” pathway (IMP-LD), which includes changes in consumption patterns. This feature is a substantial improvement over SR15. In the more descriptive and qualitative assessments of social science research on mitigation, including examples of studies of national and subnational policies and institutions, case studies are presented to inspire further improvements of nationally determined contributions (NDCs) (IPCC, 2022, ch. 13).

However, when the five pathways are presented in summary form, little has changed compared to SR15. Namely, the pathways still center on technology, the energy system and emissions (IPCC, 2022, ch. 3, Figures 3.7 and 3.8). The pathways are basically technology scenarios on energy supply and demand and prioritize the dimensions of economy and technology. Two scenarios are also headlined by technologies (IMP-Ren for renewable technologies and IMP-Neg for negative emissions technologies). The report explicitly states that all pathways can be assessed in relation to all six feasibility criteria (IPCC, 2022: chapter 1), including the socio-cultural and institutional-political dimensions. However, this point is neither developed nor made in an integrated way.

To conclude, the recent WGIII report is a step forward from SR15. Social science research—focusing on “the socio-cultural” and “the institutional and political” dimensions—is summarized in a way that can inspire and support improvements in national contributions (“real world sectoral transitions”) (IPCC, 2022, ch. 13). However, similarly to the SR15, these dimensions are discussed in terms of enabling conditions and not integrated in an overall assessment or included in the summarized illustrative mitigation pathways. Thus, improvements have been made, social science is given more attention, but is still not sufficiently integrated in the overall assessment; rather, it is seen only as a complement to the core activity of scenario assessment. The IPCC frames mitigation in terms of emissions that should be addressed by technological solutions. This framing is far from a “minimalistic” understanding of transformative change, which concerns a social embedding of proposed solutions with clear ideas on change and power relations.



Transforming Sweden to a fossil-free society

The Paris Agreement makes individual nation-states central in the policy for limiting global warming, which makes Sweden's work to contribute to this policy a research subject of great interest. Sweden has a long history of being considered a forerunner in environmental policy (Lundqvist, 2004). It is one of the most ecologically modernized countries in the world (Lidskog and Elander, 2012), and the first country that has decided to set political goals for its consumption-based greenhouse gas emissions and aims to become the first fossil-free welfare country in the world. Sweden has the self-imposed task of taking the lead and showing how a “long-term and controlled system change” can be achieved that avoids “the very high societal costs that are associated with rapidly changing conditions for citizens and companies” (Governmental Bill, 2019/20, No. 65, p. 8, our translation). In the following, we will analyze how this transformation is envisioned to take place. What changes are presented, what solutions are used and planned to be used, and how are power, leadership and responsibilities distributed and discussed?

Sweden's national contribution under the Paris Agreement is formulated under its EU membership. This fact means a binding target of at least a 40% domestic reduction in greenhouse gas emissions by 2030 compared to 1990 (EU, 2015). In the Swedish climate policy framework, which was broadly adopted by the national parliament, Sweden's long-term target is formulated as an ambition to become “the world's first fossil-free welfare country” by 2045 (Governmental Bill, 2019/20, No. 65, p. 7–9, our translation). The framework came into force in 2018 and can be considered the Swedish national response to the global Paris Agreement.

The framework also includes a Climate Act that binds current and future governments to the targets through the requirement to submit to the parliament an annual report on decided and planned measures, to state what effects these have on emissions and to assess whether further measures are needed. Every 4 years, the government must also present an action plan that more ambitiously describes measures and outcomes and how these are expected to achieve the targets. The plan must include forecasts of emission reductions (Governmental Bill, 2016/17, No. 146, p. 5). Furthermore, the framework includes a review and follow-up procedure. The government's annual reports and action plans are reviewed by the Climate Policy Council, which evaluates how the government's work is progressing based on the requirements set out by the framework. The Council's view will be considered by the government in the following year's report. The Council is an independent expert body with eight members of high scientific competence in climate, economics, and social science who are selected by the government (Swedish Climate Policy Council, 2022). The framework assigns the government a clear and unavoidable task. It is the government's responsibility to achieve the transformation needed to achieve the adopted targets.

To show that a fossil-free welfare society is possible means showing how “the transition to a fossil-free society can go hand in hand with economic development and welfare”. A proposed reason for Sweden to take the lead is that Swedish companies are at the forefront in terms of “offering innovative solutions”. These solutions will therefore “be exported to contribute to change in other countries… Sweden must show that it is possible to change and become a fossil-free country while maintaining competitiveness and welfare” (Governmental Bill, 2019/20, No. 65, p. 9, our translation).

The first climate policy action plan was submitted to the national parliament in December 2019. This plan can be considered the first Swedish climate transformation plan. As a clear sign, the word transformation (“omställning” in Swedish) is mentioned 195 times.5

The climate policy framework requires the government to present how decided and planned measures can contribute to achieving climate targets and what further measures are needed. This presentation is accomplished in the action plan through the use of scenarios. The basic scenario is called the “indicative emission pathway”. This pathway is intended to facilitate the review of whether the climate targets have been achieved and is presented as a linear reduction from 2015 via the milestone targets of 2030 and 2040 to the goal of net-zero emissions by 2045 (Governmental Bill, 2019/20, No. 65, ch. 8). However, in contrast to the pathways developed by the IPCC, the Swedish pathway is simply a straight line on paper from one year (2015) to another (2045). Nothing is said about what changes are to be made and what solutions are to be used to reach net-zero emissions by 2045.

Regarding the actions needed to achieve climate transformation in Sweden, the action plan states the following. First, to achieve the target, climate transformation must be integrated into all political areas. This means reviewing all relevant laws and targets for other sectors in order to identify possible conflicts with the climate target (Governmental Bill, 2019/20, No. 65, p. 49). Under the heading “conditions for transition”, the plan mentions areas of special importance. These areas are “(1) electrification, (2) a growing bioeconomy within a sustainability framework, (3) accessible fossil-free solutions, (4) an investment climate and a financial market that facilitates transformation, (5) increased circularity and resource efficiency, (6) an innovation policy for tomorrow's solutions and (7) an inclusive transformation” (Governmental Bill, 2019/20, No. 65, p. 43, our translation).

However, nothing is mentioned about how these “conditions” work and should work in relation to the envisioned transformation; nothing is mentioned regarding their importance or how they could be managed and combined. For instance, in relation to “an inclusive transformation”, the plan states that “an effective climate policy needs to be based on legitimacy, trust, justice and acceptance” (Governmental Bill, 2019/20, No. 65, p. 48, our translation) but nothing is mentioned regarding how to create this needed “effective climate policy”.

Then, the government identifies the following societal sectors as key to transformation: transport; buildings and construction; industry; electricity, district heating and waste; forestry and other land uses; agriculture; work machines; and supplementary measures (such as negative emission technologies). Decisions (decided and planned) made by the government are presented in accordance with these sectors.

The transport sector is assessed as being of special importance. It is the only social sector that has a clear intermediate target of reducing emissions (excluding domestic flights) by 70% by 2030 compared with 2010. This can be interpreted as a signal that the transformation of transportation should occur first and lead the way for other sectors.

The action plan includes 132 measures that the government aims to implement during its term in office. However, these measures are rarely well-described and evaluated in relation to their possible contribution to the climate targets (the outcome) or with clear time plans; such evaluations, however, are needed to meet the requirements of the climate policy framework.

In relation to what decisions already made can deliver for the future, the action plan states that by the year 2045, emissions will be “34–41% lower compared with 1990” (Governmental Bill, 2019/20, No 65, p. 36, our translation), which is significantly <85% required for reaching net-zero emissions. The government is clear about the existence of a large gap but has no clear and coherent idea on how to close the gap and accelerate the needed transformation.

The government argues that the remaining emissions that need to be addressed come mainly from the agricultural sector, industry (especially steel and cement production) and the incineration of waste. Industry is considered able to develop carbon-neutral processes over the next 25 years, while agriculture is considered more difficult to address. Against this background, it is particularly important that “all electricity production, all heating and cooling as well as the entire transport sector and all emissions from work machines achieve zero emissions by 2045” (Governmental Bill, 2019/20, No. 65, p. 37, our translation).

Based on what is clearly visible in the action plan, we conclude that the government assesses the plan to transform the Swedish society as the sum of government decisions: that is, measures stacked on top of each other. These individual decisions are of very different kinds, such as setting up a new government investigation, increasing the level of biofuel blending with petrol and diesel, creating a green car premium for those who purchase climate-efficient vehicles and presenting a strategy for a national circular economy. However, these individual actions are not summarized. They are not organized, categorized, weighed against each other or discussed in relation to levels, actors and responsibilities in a way that could shape a more coherent view of what could be called an ongoing climate transformation and how this transformation should be implemented and governed. In short, there is no focus on societal change.

Nowhere in the action plan is a clear view of the needed transformation presented. Nothing is specified concerning the drivers and the obstacles, the important actors and their respective responsibilities, or how different regulatory measures work and are intended to work in relation to each other (e.g., the roles of and dynamic relations between legal mechanisms, economic incentives, and pedagogical and informative instruments). No general understanding is provided, for example, of taxes in relation to public attitudes and the operation of the economy or how lifestyles, consumption patterns and technological innovation will relate to achieving the targets and transforming society. In summary, there is no general discussion on how individual actions will affect society, what they will change and how. No discussion of society and how it should be changed to reach a fossil-free country is presented. Thus, the government believes that it is possible to achieve a fossil-free society without requiring any fundamental transformative change.

The many activities and decisions are presented as discrete and separate activities without any connections to each other and to the wider society. They are not embedded in society, and discussions of resistance, support, (differentiated) consequences and coordination/leadership are poorly developed. Therefore, the notion of power is invisible. The intended transformation is presented largely as a win–win solution, which means that there is no recognition of actors whose activities may be threatened by a policy for a fossil-free society and who therefore may mobilize against efforts to achieve such a society.

Thus, for the Swedish government, transformation means, according to the first action plan presented in 2019, the sum of individual government decisions. Nothing is mentioned in relation to how this transformation should be guided and achieved. Clear emission targets are set, but there are no targets for what society should achieve, when and how.

In March 2020, the Climate Policy Council presented its evaluation of the first climate policy action plan and whether it is compatible with the climate targets. The Council was highly critical of the plan and identified several serious deficiencies. The most serious one is the lack of a vision of the overall goal of becoming the world's first fossil-free welfare society. What should this society look like? Another deficiency identified is that decided measures and planned initiatives are vaguely described, and the government does not show how these measures will lead to the achievement of climate targets. There is no timetable and no assessments of the effects of the decisions on greenhouse gas emissions. Thus, the plan does not comply with the requirements of the Climate Act (Swedish Climate Policy Council, 2020, p. 25–26).

The Council stated that questions about governance and leadership are underdeveloped and therefore proposed that a steering committee should be established to support and clarify responsibilities regarding implementation, with the prime minister as chair (Swedish Climate Policy Council, 2020, p. 9–10). The Council commented that the question of “achieving policy goals does not receive any attention at all”, which it found noteworthy (Swedish Climate Policy Council, 2020, p. 38). The Council also concluded that targets beyond 2020 would not be achieved and estimated that the long-term impact of the action plan would be an emission reduction of nearly one-third by 2045, which is far from the target of an 85% reduction (Swedish Climate Policy Council, 2020, p. 67).

The Council argued that a transformation from fossil fuel dependence to a fossil-free society implies “a profound change of society”. “This transition must take place through parallel, interconnected changes in technologies, business models, behaviors, regulations, knowledge, culture and values. The changes involve different stakeholders at all levels of society—local, regional, national and global—in interdependent relationships”. According to the Council, this understanding has not yet been established by the government (Swedish Climate Policy Council, 2020, p. 30).

In summary, the Council considered the government's understanding of the climate transformation to be shallow. The plan lacks an integrated framework, a vision, and leadership. What is also lacking, but is of great importance for climate transformation, is encouraging engagement by all stakeholders, including citizens. This could be done by offering platforms for collaboration in relation to actions and initiatives (Swedish Climate Policy Council, 2020, p. 78–79). This approach could be a way to support what the government envisions but has no idea how to achieve, as discussed above, i.e., “an inclusive transition” built on legitimacy, trust, justice and acceptance.

We agree with the Council that the Swedish government has no clear idea of what transformative change means and what needs to be achieved to become a fossil-free society. The Council, however, restricts itself to evaluating the government's plans and offers no alternative view or more elaborate discussions of what transformation and change are and how they should be developed in the work of the government.

In this section, we presented and discussed the Swedish government's plans for transformation toward becoming a fossil-free welfare society and how they have been evaluated by the Council. We conclude that the idea of this transformation—the understanding of what transformation is and how it should be accomplished—is greatly underdeveloped. The idea is no more than individual measures put together, and the pathway to the target is no more than a straight line on paper. The target is the most ambitious in the world, but the idea of what a transformation is and should be, including what a fossil-free society means and implies, is seriously unclear. In short, what transformative change means is not answered by the Swedish case.



Conclusions: Lost in transformation

The Paris Agreement is an ambitious step toward limiting global warming. To meet its goals, transformative change is needed. The IPCC has emphasized the need for rapid and far-reaching changes in all aspects of society, and this emphasis has been reinforced in its most recent report (IPCC, 2022). As our analysis shows, a fundamental problem is that at the same time that SR15 claims the need for transformative change, its proposed measures and pathways are not based on a scientific understanding of how society works and how it can change. Instead, SR15 puts together different measures to reach the 1.5°C goal, but without any deeper reflection on the social implications and political viability of the presented pathways. Even if the latest report is a step forward in that it includes more social science research relevant to the presented mitigation pathways, this knowledge is not well-integrated in the overall assessment and thus, the IPCC still frames the mitigation challenge to be addressed mainly with technological solutions. In this sense, the IPCC is “lost in transformation”—i.e., it heavily emphasizes the need of transformation and proposes a variety of measures but offers no general presentation and assessment of what transformation means and how it can be achieved.

This problem—a fragmented understanding of the climate issue as a societal challenge and what kind of transformations it entails—is also very clear at the national level. Our analysis of climate policy in Sweden, a country that aims to take the global lead in becoming a fossil-free welfare society, shows that the policy that it has developed to achieve this ambition is not based on a qualified understanding of society and how it can change. Thus, we have not only an implementation gap but also a formulation gap: the problem is not only that a policy is not implemented but also that the formulated policy is far from sufficient to lead to a climate-neutral society. To reach this goal, there is a need for not only technical development but also social transformation.

This raises the question of what should and can be done to change this situation. Why is it that its special report on limiting global warming (SR15) as well as in its recent report on mitigating climate change (IPCC, 2022), the IPCC takes a radical view of technology, putting great belief in technological innovations, but a conservative view of societal change, not proposing any transformative change in the economic and social order? It is remarkable that while research stresses the need for social transformation (see, e.g., Díaz et al., 2018; Stoddard et al., 2021), both the IPCC and the Swedish government put their faith in technological innovation while sidelining social transformation when presenting scenarios, pathways and action plans.

This question is difficult to answer, but one reason may be the epistemic infrastructure: the IPCC's current way to collect and evaluate scientific knowledge implies that much relevant social scientific research is either not recognized (as in SR15) or, if it is included in the assessment, not done justice to (as in IPCC, 2022). In short, it is difficult for the IPCC to evaluate more qualitatively oriented research given its current epistemic infrastructure and practices. Thus, the question that the IPCC asks is framed and formulated in a way that social science cannot answer. As the political scientist David Victor finds based on his experience of being involved in AR5, “If the panel looks to the social-sciences literature on climate change, it will find little. But if it engages the fields on their own terms, it will find a wealth of relevant knowledge” (Victor, 2015, p. 29). There may be not only epistemic but also normative reasons for this situation; as we have stressed above, transformative change involves politics and power, and the IPCC's credo of “being policy-relevant and policy neutral, but never policy-prescriptive” may lead it to avoid stressing power relations, controversies, and conflicts. Transformative change is inherently political in nature because it challenges power relations, not least powerful actors that drive unsustainable practices (Scoones et al., 2015). This was clearly revealed in the sensitiveness of mentioning fossil fuel at COP-26. Therefore, transformative change is fraught with enormous governance challenges at different levels of society. In contrast to abstract pathways, transformative change always takes place in spatial, social, and temporal contexts, which have great impacts on proposed measures and ways forward.

The implication is that providing policy-relevant knowledge for transformative change requires not only that the social sciences are allotted more space but also that they are placed on equal footing with the natural sciences in the IPCC's knowledge assessments. If not, there will be no science-based guidance on how to initiate, facilitate and (partly) govern social transformation. There is now an urgent need to pay greater attention to the sociopolitical aspects of transformative change and to assess research on how society works. Otherwise, the IPCC will develop only pathways that work on paper but never in practice because they are developed without social and political realism. This also means that issues of power and conflicts of interest, justice, and values cannot be avoided but must be explicitly dealt with in knowledge assessments and when developing policies. A prerequisite is that policy advice, as well as formulated policies, should be based on an elaborated and consistent understanding of transformative change that does not avoid its conflictual and political nature. If not, there is a great risk of both expert organizations providing advice and actors developing policies becoming lost in transformation.

The way forward to achieve an improved and realistic understanding of transformative change is not straightforward, but a possible first step could be to further develop the work on presenting ongoing examples of transformative change (IPCC, 2022, ch. 13) and use these as illustrative examples in relation to pathway selection. This approach can substantiate the pathways by better connecting them to social science research, re-embedding technological solutions in society by relating these solutions to the socio-cultural and institutional-political dimensions that are now presented in the IPCC report but not used in practice. Another step is to let the assessed social science knowledge better influence the overall assessment, for example, by focusing not simply on abstract drivers and enabling conditions but including more broadly and deeply investigating the social causes of climate change. A step further and the most important step is to reveal and question the overly restricted and depoliticized framings of the climate challenge, revealing the actual situation as a societal crisis whose solutions require that society, and not merely technical systems, be transformed.



Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: The analysis is based on published and accessible work by the IPCC, the Swedish Government and Swedish public agencies. Full references to these documents (including links to them) are given in the list of references.



Author contributions

All authors listed have made a substantial, direct, and intellectual contribution to the work and approved it for publication.



Funding

This work was supported by the Swedish Research Council [2018-01634] and [2019-02688].



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1https://climateemergencydeclaration.org/climate-emergency-declarations-cover-15-million-citizens/

2This conceptual ambiguity can also be found in the reports published by the IPCC. In the glossary of the SR15, transformation is defined as “a change in the fundamental attributes of natural and human systems”: societal (social) transformation as “a profound and often deliberate shift initiated by communities toward sustainability, facilitated by changes in individual and collective values and behaviours, and a fairer balance of political, cultural, and institutional power in society”, and transition as “the process of changing from one state or condition to another in a given period of time. Transition can be in individuals, firms, cities, regions and nations, and can be based on incremental or transformative change.” (IPCC, 2018, p. 559). However, in its latest assessment report (IPCC, 2022, Ch. 1, p. 49), transition is defined as a process, while transformation is defined as the outcome (of large-scale shifts in sociotechnical systems).

3The following analysis of the SR15 is based on Lidskog and Sundqvist (2022).

4The report was finalized and presented on April 4, 2022. When writing this paper, the report existed only as a final draft. It was approved and accepted but may be subject to revision following SPM approval, corrigenda, copy editing, and layout. Therefore, we refer to chapters only and not to pages.

5The government uses the Swedish word “omställning”, which means re-direction, conversion, change and transformation. The Climate Policy Council, however, translates it as “transition”. As we stressed above (Section Transformative change: An embraced but unclear concept), transition can either be synonymous with transformation or be seen as a more restricted and incremental change. We therefore choose to translate “omställning” as “transformation”. However, when we quote English texts by the government or the Climate Policy Council, we follow their conceptual usage.



References

 Bäckstrand, K., Khan, J., Kronsell, A., and Lövbrand, E. (2010). Environmental Politics and Deliberative Democracy: Examining the Promise of New Modes of Governance. Cheltenham, PA: Edward Elgar Publishing.

 Barthe, Y., Elam, M., and Sundqvist, G. (2020). Technological fix or divisible object of collective concern? Histories of conflict over the geological disposal of nuclear waste in Sweden and France. Sci. Cult. 29, 196–218. doi: 10.1080/09505431.2019.1645108


 Beck, S., Jasanoff, S., Stirling, A., and Polzin, C. (2021). The governance of sociotechnical transformations to sustainability. Curr. Opinion Environ. Sust. 49, 143–152. doi: 10.1016/j.cosust.2021.04.010


 Beck, U. (1992). Risk Society: Towards a New Modernity. London: Sage.

 Beck, U. (2009). World at Risk. Cambridge: Polity.

 Blühdorn, I., Butzlaff, F., and Haderer, M. (2022). Emancipatory politics at its limits? An introduction. Eur. J. Soc. Theor. 25, 3–25. doi: 10.1177/13684310211048116


 Boström, M., Andersson, E., Berg, M., Gustafsson, K., Gustavsson, E., Hysing, E., et al. (2018). Conditions for transformative learning for sustainable development: a theoretical review and approach. Sustainability 10, 4479. doi: 10.3390/su10124479


 Brand, U. (2016). ‘Transformation' as a new critical orthodoxy: the strategic use of the term ‘Transformation' does not prevent multiple crises. Gaia 25, 23–27. doi: 10.14512/gaia.25.1.7


 Buch-Hansen, H. (2018). The prerequisites for a degrowth paradigm shift: insights from critical political economy. Ecol. Econ. 146, 157–163. doi: 10.1016/j.ecolecon.2017.10.021


 Buttel, F. H. (2000). Ecological modernization as social theory. Geoforum 31, 57–65. doi: 10.1016/S0016-7185(99)00044-5


 Carraro, C., Edenhofer, O., Flachsland, C., Kolstad, C., Stavins, R., and Stowe, R. (2015). The IPCC at a crossroads: opportunities for reform. Science 350, 34–35. doi: 10.1126/science.aac4419

 Castree, N., Bellamy, R., and Osaka, S. (2021). The future of global environmental assessments: making a case for fundamental change. Anthro. Rev. 28, 56–82. doi: 10.1177/2053019620971664

 Díaz, S., Pascual, U., Stenseke, M., Martín-López, B., Watson, R. T., et al. (2018). Assessing nature's contributions to people'. Science 359, 270–272. doi: 10.1126/science.aap8826

 EC (2019). Delivering the European Green Deal. Available online at: https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#boosting-global-climate-action


 Edenhofer, O., and Kowarsch, M. (2015). Cartography of pathways: a new model for environmental policy assessments. Environ. Sci. Policy 51, 56–64. doi: 10.1016/j.envsci.2015.03.017


 EU (2015). Intended Nationally Determined Contribution of the EU and its Member States. Submission by Latvia and the European Commission on behalf of the European Union and its member states. Latvian Presidency of the Council of the European Union. Riga.

 Fazey, I., Moug, P., Allen, S., Beckmann, K., Blackwood, D., Bonaventura, M., et al. (2018). Transformation in a changing climate: a research agenda. Clim. Dev. 10, 197–217. doi: 10.1080/17565529.2017.1301864


 Feola, G. (2015). Societal transformation in response to global environmental change: a review of emerging concepts. Ambio 44, 376–390. doi: 10.1007/s13280-014-0582-z

 Fischer-Kowalski, M., and Haberl, H. (2007). Socioecological Transitions and Global Change: Trajectories of Social Metabolism and Land Use. Cheltenham, PA: Edward Elgar.

 Gates, B. (2021). How to Avoid a Climate Disaster: The Solutions We Have and the Breakthroughs We Need. New York, NY: Random House Large Print.

 González de Molina, M., and Toledo, V. M. (2014). The Social Metabolism. A Socio-Ecological Theory of Historical Change. Cham: Springer.

 Görg, C., Brand, U., Haberl, H., Hummel, D., Jahn, T., and Liehr, S. (2017). Challenges for social-ecological transformations: contributions from social and political ecology. Sustainability 9, 1045. doi: 10.3390/su9071045


 Governmental Bill (2016/17). No. 146 Ett klimatpolitiskt ramverk för Sverige. Available online at: https://www.regeringen.se/rattsliga-dokument/proposition/2017/03/prop.-201617146/


 Governmental Bill (2019/20). No. 65 En samlad politik för klimatet—klimatpolitisk handlingsplan. Available online at: https://www.regeringen.se/rattsliga-dokument/proposition/2019/12/prop.-20192065/ (accessed December 17, 2019).

 Grin, J., Rotmans, J., and Schot, J. (2010). Transitions to Sustainable Development: New Directions in the Study of Long Term Transformative Change. New York, NY: Routledge.

 Haas, P. M. (2017). The epistemic authority of solution-oriented global environmental assessments. Environ. Sci. Policy 77, 221–224. doi: 10.1016/j.envsci.2017.03.013


 Hausknost, D. (2020). The environmental state and the glass ceiling of transformation. Environ. Politics 29 , 17–37. doi: 10.1080/09644016.2019.1680062


 Heberlein, T. A. (2012). Navigating Environmental Attitudes. Oxford: Oxford University Press.

 Hermansen, E. A. T., Lahn, B., Sundqvist, G., and Øye, E. (2021). Post-Paris policy relevance: lessons from the IPCC SR15 process. Clim. Change 169, 1–18. doi: 10.1007/s10584-021-03210-0


 Hjerpe, M., Glaas, E., and Fenton, P. (2017). The role of knowledge in climate transition and transformation literatures. Curr. Opinion Environ. Sust. 29, 26–31. doi: 10.1016/j.cosust.2017.10.002


 Hulme, M. (2016). 1.5°C and climate research after the Paris agreement. Nat. Clim. Change 6:222–224. doi: 10.1038/nclimate2939


 Hysing, E., and Lidskog, R. (2021). Do conceptual innovations facilitate transformative change? The case of biodiversity governance. Front. Ecol. Evol. 8, 61221doi: 10.3389/fevo.2020.612211


 IPBES (2019). Global Assessment Report on Biodiversity and Ecosystem Services of the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. Bonn: IPBES Secretariat.

 IPCC (2018). Global Warming of 1.5 C: An IPCC Special Report on the Impacts of Global Warming of 1.5 C above Pre-Industrial Levels and Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty. Geneva: The IPCC. Available online at: https://www.ipcc.ch/sr15/ (accessed April 10, 2021).

 IPCC (2022). Climate Change 2022: Mitigation of Climate Change. Working Group III contribution to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (AR6). Accepted version subject to final edits. Available online at: https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf (accessed March 7, 2022).

 Jabbour, J., and Flachsland, C. (2017). 40 years of global environmental assessments: a retrospective analysis. Environ. Sci. Policy 77, 193–202. doi: 10.1016/j.envsci.2017.05.001

 Jasanoff, S. (2004). “Ordering knowledge, ordering society,” in States of Knowledge: the Co-production of Science and the Social Order, ed S. Jasanoff (London: Routledge), 13–45.

 Jasanoff, S. (2014). A mirror for science. Pub. Understanding Sci. 23, 21–26. doi: 10.1177/0963662513505509

 Kinley, R. (2017). Climate change after Paris: from turning point to transformation. Clim. Policy 17, 9–15, doi: 10.1080/14693062.2016.1191009


 Köhler, J., Geels, F. W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., et al. (2019). An agenda for sustainability transitions research: state of the art and future directions. Environ. Innov. Soc. Trans. 31, 1–32. doi: 10.1016/j.eist.2019.01.004


 Lidskog, R., and Elander, I. (2012). Ecological modernisation in practice? The case of sustainable development in Sweden. J. Environ. Policy Plan. 14, 411–427. doi: 10.1080/1523908X.2012.737234


 Lidskog, R., Standring, A., and White, J. (2022). Environmental expertise for social transformation: roles and responsibilities for social science. Environ. Sociol. 8, 255–266 doi: 10.1080/23251042.2022.2048237


 Lidskog, R., and Sundqvist, G. (2022). “Political context,” in A Critical Assessment of the Intergovernmental Panel on Climate Change, eds K. De Pryck and M. Hulme (Cambridge, MA: Cambridge University Press), 209–216.

 Linnér, B., and Wibeck, V. (2019). Sustainability Transformations: Agents and Drivers Across Societies. Cambridge, MA: Cambridge University Press.

 Livingston, J. E., Lövbrand, E., and Alkan Olsson, J. (2018). From climates multiple to climate singular: maintaining policy-relevance in the IPCC synthesis report. Environ. Sci. Policy 90, 83–90. doi: 10.1016/j.envsci.2018.10.003


 Livingston, J. E., and Rummukainen, M. (2020). Taking science by surprise: the knowledge politics of the IPCC special report on 1.5 degrees. Environ. Sci. Policy 112, 10–16. doi: 10.1016/j.envsci.2020.05.020


 Lundqvist, L. J. (2004). Sweden and Ecological Governance: Straddling the Fence. Manchester: Manchester University Press.

 Mol, A. P. J., Sonnenfeld, D. A., and Spaargaren, G. (2009). The Ecological Modernisation Reader: Environmental Reform in Theory and Practice. London: Routledge.

 Newell, P., Paterson, M., and Craig, M. (2021b). The politics of green transformations: an introduction to the special section. New Polit. Econ. 26, 903906; doi: 10.1080/13563467.2020.1810215


 Newell, P., Srivastava, S., Naess, L. O., Torres Contreras, G. A., and Price, R. (2021a). Toward transformative climate justice: an emerging research agenda. WIREs Clim. Change 12, e733. doi: 10.1002/wcc.733


 O'Brien, K. L. (2016). Climate change and social transformations: is it time for a quantum leap? WIREs Clim. Change 7, 618–626. doi: 10.1002/wcc.413


 Paterson, M. (2021a). The end of the fossil fuel age? Discourse politics and climate change political economy. New Polit. Econ. 26, 923–936. doi: 10.1080/13563467.2020.1810218


 Paterson, M. (2021b). Climate change and international political economy: between collapse and transformation. Rev. Int. Polit. Econ. 28, 394–405. doi: 10.1080/09692290.2020.1830829


 Pelling, M., O'Brien, K., and Matyas, D. (2015). Adaptation and transformation. Clim. Change 133,113–127. doi: 10.1007/s10584-014-1303-0


 Pellizzoni, L., Leonardi, E., and Asara, V. (2022). “Introduction: what is critical environmental politics?” in Handbook of Critical Environmental Politics, eds L. Pellizzoni, E. Leonardi and V. Asara (Cheltenham, PA: Edward Elgar).

 Rockström, J., and Gaffney, O. (2021). Breaking Boundaries: The Science of Our Planet. London: Dorling Kindersley.

 Roggema, R., Vermeend, T., and Van den Dobbelsteen, A. (2012). Incremental change, transition or transformation? Optimising change pathways for climate adaptation in spatial planning. Sustainability 4, 2525–2549. doi: 10.3390/su4102525


 Salomaa, A., and Juhola, S. (2020). How to assess sustainability transformations: a review. Global Sust. 3, e24. doi: 10.1017/sus.2020.17

 Schnaiberg, A. (1980). Environment: From Surplus to Scarcity. Oxford: Oxford University Press.

 Scoones, I., Leach, M., and Newell, P. (2015). The Politics of Green Transformations. London: Routledge.

 Scranton, R. (2015). Learning to Die in the Anthropocene: Reflections on the End of a Civilization. San Franciso, CA: City Lights Books.

 Shapin, S., and Schaffer, S. (1985). Leviathan and the Air-Pump: Hobbes, Boyle, and the Experimental Life. Princeton, NJ: Princeton University Press.

 Shove, E., Pantzar, M., and Watson, M. (2012). The Dynamics of Social Practice: Everyday Life and How it Changes. London: Sage.

 Star, S. L., and Griesemer, J. R. (1989). Institutional ecology, ‘translations' and boundary objects: amateurs and professionals in Berkeley's museum of vertebrate zoology, 1907-39. Soc. Stu. Sci. 19, 387–420. doi: 10.1177/030631289019003001


 Stirling, A. (2015). “Emancipating transformations: from controlling ‘the transition' to culturing plural radical progress,” in The Politics of Green Transformations, eds I. Scoones, M. Leach, and P. Newell (Abingdon, OX: Routledge), 54–67.

 Stoddard, I., Anderson, K., Capstick, S., Carton, W., Depledge, J., Facer, K., et al. (2021). Three decades of climate mitigation: why haven't we bent the global emissions curve? Ann. Rev. Environ. Res. 46, 653–689. doi: 10.1146/annurev-environ-012220-011104


 Swedish Climate Policy Council (2020). 2020 Report of the Swedish Climate Policy Council. Report no. 3. Available online at: https://www.klimatpolitiskaradet.se/en/rapport-2020/ (accessed March 3, 2020).

 Swedish Climate Policy Council (2022). Swedish Climate Policy Council. Available online at: https://www.klimatpolitiskaradet.se/en/ (accessed March 3, 2022).

 UNFCCC (2015). Adoption of the Paris Agreement. United Nations Framework Convention on Climate Change. Conference of the Parties (COP) twenty-first session. FCCC/CP/2015/L.9/Rev.1


 Victor, D. G. (2015). Embed the social sciences in climate policy. Nature 520, 27–29. doi: 10.1038/520027a

 Winkler, H., and Dubash, N. K. (2016). Who determines transformational change in development and climate finance? Clim. Policy 16, 783–791, doi: 10.1080/14693062.2015.1033674


 Wynne, B. (2005). “Risk as globalizing ‘democratic' discourse? Framing subjects and citizens,” in Science and Citizens: Globalization and the Challenge of Engagement, eds M. Leach, I. Scoones, and B. Wynne (London: Zed Books), 66–82.







OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Lost in transformation: The Paris Agreement, the IPCC and the quest for national transformative change



		Introduction



		Transformative change: An embraced but unclear concept



		The Paris Agreement, the IPCC and transformative change



		Transforming Sweden to a fossil-free society



		Conclusions: Lost in transformation



		Data availability statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Footnotes



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Climate

Lost in transformation: The Paris
Agreement, the IPCC and the
quest for national
transformative change





OPS/images/logo.jpg
& frontiers | Frontiers in Climate





