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Introduction

Our society needs to rapidly speed up its transition to sustainable energy production and use. This is more urgent than ever in the present war period with an international crisis of energy supply. Many scientists are concerned that the current policy actions are insufficient to prevent global temperature from rising more than 1.5 or 2 degrees when consequences would be unpredictable and partly irreversible.

Science has already provided strong evidence that a radical change is urgently needed.

The research behind the updated worldwide WHO Air Quality Guidelines (1) and the IPCC Sixth Assessment Report (AR6) (2, 3) is overwhelming. More than two decades of scientific investigations have demonstrated that exposure to air pollutants has a huge impact on population health, not only on respiratory and cardiovascular diseases but also on reproductive health and chronic conditions like dementia and diabetes. Air pollution was the 4th leading risk factor for early death worldwide in 2019, surpassed only by high blood pressure, tobacco use, and poor diet (4). Similarly, non-optimal temperatures, one of the many changes induced by climate warming, are associated with a substantial mortality burden worldwide (5). Climate change and related events are also an ever-increasing threat to mental health and thus coping abilities in our changing world (6).

Here we point out the window of opportunity for a swift energy transition in the present crisis leading to a sustainable way of living on our planet. We suggest several concepts rooted in systems thinking1 and systems approach to population health as enablers for this transition.



Immediate changes in energy policies: Phase-out of fossil fuels, promotion of renewable sources, reduction of energy needs

Overall the message of the AR6 on mitigation is clear: “we need to act now, not tomorrow but today” (8). The present energy crisis is, paradoxically, a great opportunity. There are immediate actions that help to respond to the energy crisis but, at the same time, are useful to face climate and air pollution challenges.

The radical reduction of fossil fuel use in energy systems should now be expedited giving utmost priority to a connected grid of (decentralized) renewable energy production from sustainable technologies with proven efficiency (solar, wind, geothermal, hydropower). Immediate positive effects on air pollution reduction, and therefore health, will counteract the annual premature 4.14 million deaths, attributable to ambient air pollution worldwide (4). Note that this estimate may be considered an underestimation of the true impact of fossil fuel related air pollution given the non-linearity of the exposure-response function with steeper slope at lower concentrations and slower drop-off in slope at higher concentrations (9). The International Energy Agency (IEA) already formulated proposals to reduce fossil fuel dependence (https://www.iea.org/reports/a-10-point-plan-to-reduce-the-european-unions-reliance-on-russian-natural-gas). As the IPCC report indicates, this transition to low-carbon energy provides immediate economic opportunities for the investors (profit) and business (decreased costs).

Furthermore, reduction of energy needs is mandatory. It could be achieved by adjusting indoor temperatures (lower in the cold and higher in the warm seasons), with targeted subsidies for insulation of buildings, and electrification of transport–in the public and private sector–alongside a reduction in the number of motorized vehicles. Again, the IEA has released recommendations for advanced economies to cut oil demand by 2.7 million barrels a day within a few months (https://www.iea.org/reports/a-10-point-plan-to-cut-oil-use). The simple and easy to understand recommendations for the mobility sector include a drastic reduction of speed limits, of transport in general by increasing work from home, and of travel by airplanes.



A long-term vision

A successful, sustainable energy transition toward zero-emission needs systemic prerequisites, with regulations (air pollution limits, strict building regulations, limitation of the numbers and weight of circulating vehicles, radical shift from subsidies of fossil fuels to renewables etc.) and a reorganization of infrastructure (for renewable sources of energy, heating, electric mobility, cycling…). The involvement of civic society, a key player in consumption and saving patterns, is mandatory for designing successful policies (10).

This long-term perspective covers virtually all sectors: industry; transport; buildings; urban systems; agriculture; forestry and other land use; and energy systems. The respective mitigation options encompass the change in consumption/production patterns and technological shifts. Examples of the former are the shift to active transport in cities, energy savings in the building sectors and a circular economy–more efficient recovery and recycling of mineral and other resources used in all sectors are needed.

Most options have potential large health co-benefits, and they, even alone, might be strong drivers of change. For example, co-benefits of interventions regarding urban planning, transport, and diet have been suggested for Italy (11), a country where PM2.5 pollution accounts for 50,856 premature deaths per year (8.6% of total deaths) and the contribution of heat to mortality was 14,521 in 2015 (2.3% of total deaths) (12). Urban planning offers great potential for disease prevention and climate change mitigation by preventing the heat island phenomena with an increase in green spaces absorbing atmospheric CO2 and reducing the demand for energy for cooling. Green spaces are also associated with higher levels of physical activity, reduced obesity and improved mental health. Promoting active transport through the provision of safer cycle lanes and pedestrian routes has the multiple effects of mitigating greenhouse gas emissions, preventing diseases related to air pollution, and increasing physical activity, which, in turn, is related to various health benefits including mental health. Agriculture contributes a large share of total greenhouse gas emissions mainly related to animal breeding and methane production by ruminants. Non-fossil methane is a 80-fold stronger greenhouse gas than CO2 when projected over the next 20years due to its higher radiative efficiency combined with its shorter lifetime of 12 years (13) (vs. more than 100s−1,000 years for CO2) and will be amenable to rapid short term mitigation. However, the shorter half-life also implies that its impact declines over time (only 27 fold stronger than CO2 over 100 years) and therefore has to be accompanied by long term strategies for long-lived greenhouse gases (CO2, N2O and others). In addition, manure spreading is a source of ammonia, which is transformed into PM2.5, a toxic air pollutant. Finally, high consumption of red meat is related to chronic degenerative diseases, particularly cardiovascular diseases. A strong reduction in meat consumption would thus be related to strong benefits for health and the planet. Good examples of how cities should consider the multiple societal, environmental, and health benefits of municipal actions to reduce GHG emissions are in the experience of the C40 cities network, where local actions across 25 global cities prevent a total of 2,655 premature deaths and 9,275 annual hospitalizations, reduce asthma cases, increase physical activity, and improve wellbeing across all cities (14). The methodology for estimating the health impact of climate policies is improving (15) and a systematic analysis of the co-benefit of the US decarbonization policy is available (16).

The great challenge, requiring a rethinking of our economic activities, is to implement the measures needed in an equitable way that benefits human (and planetary) health. The causes for climate change and existing inequities are largely the same and tackling them will probably bring the most benefits for a healthy global humanity (17).

To achieve such a transition, a holistic approach is necessary, having health at its heart, involving different disciplines, sectors and stakeholders including civic society.



Systems-thinking and co-production

People live in complex social and economic systems. Policy needs to reflect this dynamic complexity (18) and thus consider interactions between sectors, feedback loops, synergies and trade-offs, potential unanticipated side-effects, and, importantly, advert lock-ins that block favorable developments for years or even decades to come (19). Examples of the two latter are fiscally favored diesel fuel to mitigate greenhouse gases, which led to widespread adoption of diesel cars in Europe and related emissions that are detrimental to health, and the development of car-friendly rather than inhabitant-friendly cities. Inhabitant-friendly cities would prioritize the health, social cohesion and quality of life of their inhabitants rather than accessibility by car (20).

As an example of systems thinking, Berry et al. (7) developed a comprehensive conceptual framework regarding the different physical impacts of climate change on mental health taking into account distal, intermediate and proximate harms mediated by various factors in the domains of personal and public resources, social dynamics and community functioning, business conduct and governance. To encompass all these complexities, transdisciplinary co-production2 is vital, combining interdisciplinary science and professional collaboration with the knowledge of the local community sectors (stakeholders and citizens), including the most vulnerable which are often primarily affected by status-quo and intervention. In recent time, more examples and studies of how to put co-production can be set into practice have become available (21–24).

Importantly, interventions need to be accompanied by monitoring e.g., with carefully chosen indicators or other assessment tools (24–26), to follow up on desired endpoints but also to keep an eye open for inadvertent side events. Health needs to be at the center of these considerations which could follow the ideas of the recently proposed Planetary Health Watch (27).

To address root causes, strategies should not only have a technological but also a social innovation component. New technologies need resources (e.g., minerals, rare earth elements): these are not endless and heavy reliance on them may create new dependencies and market instabilities; extraction and production practices may have considerable negative impacts on the health of workers and populations on site. Furthermore, rebound effects inducing increased consumption of new technologies often thwart energy savings.

Equally important are therefore sufficiency3 and resource-economic measures. For example, electric vehicles are one puzzle piece, only, among several others such as active and public transport, reorganizing mobility as service rather than product ownership.

For policy to be effective, it should be evidence-based. In light of the above, this evidence base needs to take account of systems complexities and dynamics, and therefore may need to be created/refined alongside the implementation and take account of local context in a co-production approach. This will aid the science and the achievement of equitable outcomes and acceptability by civic society, an important factor for political will that so often is perceived as lacking. On the other side, political will that comes without necessary evidence or a testing phase accompanied by scientific evaluation and coproduction can cause large damages as in the example of the sudden ban of importation of pesticides and synthetic fertilizers in Sri Lanka (28).

Importantly, for coproduction to be effective devoted personnel/funds, interdisciplinary training and exchange, transparency and good communication building trust are essential (24, 25). Also to be reconsidered are current systems of research funding and career development which are mostly based on competitive principles rather than fostering cooperation for participatory science. Notwithstanding these challenges, (Public) Health professionals should play an essential role in transdisciplinary coproduction.



Role of individual behavior and systemic approaches

The transition will not work without social consent, and the role of individuals, in their decisions on how to behave and consume, is much discussed. Professionals in (public) health know well this debate from the individual vs. systems approach for prevention. Smoking cessation is a prominent example showing the limits of individual capacities and the resistance of vested interests to contextual policy interventions.

The challenge we face for the transition toward sustainability is even greater with manifold vested interests and required changes touching upon many, seemingly natural habits of everyday life and deeply rooted, partly subconscious, values. Solutions need to facilitate sustainable behavior and make them become the new “normal.” Enabling these new modes of action will strengthen the transition because an individual's actions are the strongest determinants of behavior, more so than rational decisions and emotions (29): individuals acting sustainably are more likely to believe in the importance of counteracting the threats of climate change and to act correspondingly, than individuals whose lifestyles counteract sustainability. This could lead to strengthening feedback loops. If more and more individuals are adopting sustainable behavior and activities, eventually a social tipping point4 could be reached leading to necessary rapid disruptive system changes.

However, to achieve this it seems essential to make everyday choices for sustainability easy and convenient. The political toolbox can consist of regulations such as the European directive on the energy efficiency of household appliances, taxes (however to be designed to enhance equity), corresponding infrastructure (e.g., more bike lanes instead of ever more motor vehicle lanes) and nudging5 initiatives, e.g., by making the sustainable option the default. All these initiatives aim to make sustainable behaviors the new routine, i.e., “ecoroutine” (30). Good and inclusive communication, viable alternatives and adequate time-frames (without losing ambition) may be considered key elements for success, and sometimes even bold regulation may buy in acceptability with time as was the case with safety belt regulations that seem so natural today. Good communication can focus on achievable short-term benefits, notably the health co-benefits of climate mitigation: reduction of air pollution will immediately improve health and individual climate action is an effective remedy for climate anxiety, which affects already parts of the population and will likely become even more prevalent over time as the climate warms further. Current concerns in society such as increased perception of climate warming in the current summer, or of energy availability linked to the Ukraine war can be valuable allies in mobilizing society e.g., for dietary changes and energy savings.



Conclusion

The national health systems and individual health professionals, both in public health and in clinical medicine, have a highly relevant role, which has been extensively recognized. Prevention services and physicians could be leading the changes to establish a well-structured prevention dialogue with citizens and patients that include constant and motivating recommendations for everyday healthy mobility, energy use, and nutritional choices. In addition, they should raise their voice as a group of highly trusted professionals to advocate for related structural changes, enabling the “ecoroutine,” which, facilitated by systemic conditions and reinforced by health professionals, will be a key driver of the change.
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Footnotes

1Systems thinking has been defined as “a set of ‘synergistic analytic skills’ used to help describe a complex set of interacting factors that produce outcomes, to predict their behavior and to formulate interventions to achieve desired (and avoid pernicious) results” (7).

2Co production has been defined as “an asset-based approach to public services that enables people providing and people receiving services to share power and responsibility, and to work together in equal, reciprocal and caring relationships. It creates opportunities for people to access support when they need it, and to contribute to social change.” https://copronet.wales/.

3The IPCC in its 6th AR distinguishes sufficiency from efficiency as follows: “Sufficiency is about long-term actions driven by non-technological solutions, which consume less energy in absolute terms. Efficiency, in contrast is about continuous short-term marginal technological improvements.”

4Points “within a social-ecological systems (SES) at which a small quantitative change inevitably triggers a non-linear change in the social component of the SES, driven by self-reinforcing positive-feedback mechanisms, that inevitably and often irreversibly lead to a qualitatively different state of the social system” (31).

5Definition according to Thaler and Sunstein (32): “A nudge, as we will use the term, is any aspect of the choice architecture that alters people's behavior in a predictable way without forbidding any options or significantly changing their economic incentives. To count as a mere nudge, the intervention must be easy and cheap to avoid. Nudges are not mandates. Putting fruit at eye level counts as a nudge. Banning junk food does not.”
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