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Abstract

:

The COVID-19 crisis has highlighted how inadequately prepared humanity is to manage global disasters. Conversely, this crisis also offers an exceptional opportunity to move towards a more equitable and sustainable future. This paper explores three stimuli that can lead people to the change towards sustainable Post-COVID-19 societies: crises, knowledge, and alternative paradigms. From a theoretical approach, the paper addresses the roles of each stimulus and the capacity they may have, individually or together, to encourage the debate about the relationship between environmental conditions and human crisis. This study contributes to the discussions on the importance of strategic transformations of the global consumption and production systems. It takes this unique opportunity to move towards a more sustainable future. Moreover, it urges that this transformation process be articulated with alternative paradigms that seek to go beyond inequalities, conflicts, imbalanced development, and ecological deterioration.
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1. Introduction


The COVID-19 has motivated extensive discussions on the future the society should look forward to after the pandemic, which caught the global community unprepared to respond to the crises caused by this virus appropriately. Many societal leaders were unprepared for such crises, and many socio-economic and ecological crises were experienced.



The change to sustainable post-COVID-19 societies calls for a massive restructuring of the disconnected way the present society deals with the environment. Specifically, the belief that the Planet is an unlimited supplier for humankind needs urgent adjustment. Regrettably, proper altering of the current pattern is hindered by a lack of knowledge of humanity’s environmental and sociological nature, which is indispensable to prevent failures and warrant a peaceful path towards sustainable development (SD).



The first criticisms of SD drew attention to the subject of what was to be sustained and for whom [1,2,3,4]. This debate considers intra- and intergenerational equity essential to integrate the SD discourse [5,6]. Equity between generations is understood as equally distributing resources, economic wealth, and natural capital to the current population, leaving the same amount and quality of resources for future generations. Intra- and intergenerational equity are among the primary objectives of all significant environmental conventions and declarations. The first principle of the Stockholm Declaration established the “solemn responsibility to protect and improve the environment for present and future generations,” and the second enunciated that “the natural resources of the Earth … must be safeguarded for the benefit of present and future generations” [7]. In 1992, the third principle of the Rio Declaration established inter-generational equity as “the right to development … fulfilled to meet developmental and environmental needs of present equitably and future generations” [8]. The UNESCO Declaration on the Responsibilities of the Present Generations toward Future Generations supplemented details for intergenerational equity, highlighting the responsibility of the present generations to the future ones regarding environmental, cultural, and social aspects [9].



Though many declarations and conventions recognize and reaffirm these principles, implementing and conceiving intra- and intergenerational equity policies, SD context is weighed down by an intrinsic antagonism. Although a growing part of the society recognizes that there are limits to the Planet’s sustainability, another part is still compelled to reject that human activity’s growth and increasing consumption cannot continue. Some of the practical issues associated with applying intergenerational equity were highlighted more than 30 years ago by Edith B. Weiss [10], who proposed three basic principles of intergenerational equity: (i) to maintain “comparable options”, each generation should conserve cultural and natural resources in a way that future generations can use the natural resource base to satisfy their values; (ii) to maintain “comparable quality” by ensuring the quality of the environment between generations—each generation should conserve the quality of the environment, at least, in the same state in which it was received; and (iii) to maintain “comparable access” by assuring equitable access among generations to the Planet’s resources.



These three principles also highlight the duties of the present (and future) generations: to conserve resources, avoid impacts, prevent disasters, and compensate for environmental damages. In this context, it became clear that to achieve intergenerational equity; the carrying capacity would have to be seized as the maximum load an environment can enduringly hold without reducing its capability to sustain future generations—remarking that load refers not only to the number of individuals but also to the consumption they make [11,12,13,14].



The change sustainable post-COVID-19 societies is a pressing issue that must gather political, economic, and scientific attention. The primary reason that can be ascribed to this change is the unregulated and ruthless activities of mankind, including industrialization and unsustainable consumption behavior. This reckless development strategy led humanity to struggle with the outbreak of the coronavirus disease and the social and economic consequences resulting from the worldwide pandemic. Thus, the central question of the present time is: What could stimulate humanity to change the way it conducts its production and consumption patterns?



This paper addresses this question by analyzing the roles of crisis, knowledge, and alternative paradigms as drivers to sustainable societies.




2. Three Stimuli to the Change towards Sustainable Post-COVID-19 Societies


Traditionally, crises, knowledge and alternative paradigms interact randomly in a trial and error way, encouraging people to change (Figure 1). The knowledge accumulated from past experiences may spare trial-and-error, and alternative paradigms may change the way humans deal with a crisis.



Cleaner Production concepts and practices have experienced extraordinary success since their introduction in the 1980s and are currently an essential part of the plan of corporations and governments. Its goals became essential to academic research worldwide. The field progressed as a scientific branch, especially by integrating theory, applied science, and policy, making relevant contributions to sustainable development, and introducing a pioneering disciplinary blending across fields.



2.1. The Role of Crisis


The term crisis may include food scarcity, illness, energy shortage, overpopulation, poverty, unemployment, deforestation, biodiversity loss, and a lack of economic growth. The term also is associated with short-term episodes or incidents that cause commotion and fear in society, accelerating and intensifying the perception of what can happen if a healthy environment is missing. The term crisis describes a series of specific problems and conditions at different historical moments in the scientific literature.



Past experiences showed that crises created by human activities, such as the current COVID-19 pandemic; also Bhopal,1984, the meltdowns of the nuclear reactors at Three Mile Island, 1979; Chernobyl, 1986; and Fukushima, 2011, trigger fears and values [15] in a reactive and amplified manner and can generate responses as alternative paradigms and effective (or not) changes (Figure 2). Past experiences also showed that large resource depletion, overconsumption, overpopulation, and non-equitable distribution might lead to a wide-ranging crisis. The scale of the crisis depends on the temporal and spatial extent of resource depletion. Several crises have evolved around an ongoing and complicated reunion among the global organization of economies, ecologies, and cultures [16].



There is no agreement in the literature about the role and the effect of crises on human motivations and actions. The economic inequality and the environmental crisis, both intensified since the 1950s, resulted in pressures and changes in natural ecosystems [17,18,19,20,21] considered mutually reinforcing [22,23]. Concerning the social-economic-environmental ongoing crisis, questions were raised about inequality’s role in environmental deterioration [24]. Some researchers claim that the COVID-19 crisis is a direct cause of the ecological crisis and prevents its resolution [25], considering that inequality leads individuals to adopt consumerist and individualistic behaviors toward the environment [26]. Heerink et al. [27] stated that inequality involves the concentration of affluence amongst wealthy groups, more aware or informed, whose activities produce less environmental pressure. However, the idea that more affluent consumers necessarily change their consumption behavior in favor of the environment was opposed by Fleurbaey et al. [28]. The latter found that environmental values explain only about 20% of behavioral adjustment toward climate change. This low percentage was explained by competition of concerns (environmental concerns against the desire for more energy-intensive transportation or housing), in which rich people engage mixing wishes with their facility to attain a higher standard of living. Other researchers, such as Scruggs [29], defended an opposite view affirming that concentrated wealth in situations of great inequality may promote environmental protection policies.



Nevertheless, some researchers identify that wealthier people can, willingly or not, transfer the costs of environmental degradation due to their consumption to other locations and continue their harmful practices without suffering the consequences [30,31]. Bina and Camera [32] analyzed six international-scale responses to the economic and climate change “double crisis”. They concluded that policy responses fail to attain what is considered necessary to mitigate the environmental crisis and inequality from an ecological economics standpoint.



Before 2019, the most known example of the cumulative or ongoing environmental crisis was climate change that especially inflamed anxiety because of the lack of conviction as to if this crisis could be solved or not. The belief that carbon emissions are reaching a tipping point [33,34,35] and that climate change issues require not only individual efforts but also the participation of governments and major corporations causes a “good pessimism”, motivating people [36,37,38]. After 2019, the current COVID-19 crisis has emphasized the problems that may arise from a degraded biosphere. It shows that human societies are vulnerable, unevenly equipped, and unprepared to cope with global calamities [25].



At this point, the probable most important question still pending is: Do crises stimulate us to make the essential changes? Defining crisis as “a phase—of short or long-term—of disorder in the apparently normal development of a system”, Boin et al. [39] affirm that society, due to extensive alarm, faces an urge to act. But, in general, both the most important issues of a particular crisis and any solution to it are at least imprecise and frequently theoretically or technically beyond the skill of governments and the general public to apprehend. When the causes and effects of a crisis are complex, uncertain, and comprise different scales, it becomes important to search for opportunities to change, particularly when crises endure [16,40].



The present environmental crisis is multifaceted and encompasses a broad array of ecological problems, such as global warming, toxic waste release, air and water pollution, ozone layer depletion, deforestation, desertification and soil erosion, and biodiversity loss. The variety of environmental problems involves a combination of causal factors. Some issues are local, others global [40]. Some are the result of consumption patterns in the wealthier countries, and others are the product of the pressure of population and development in the poorer nations. In this scenario, policies formed based on single perspectives are doomed to fail [41,42], and what differentiates the reaction for each type of crisis is the response time given by society.



In both cases, short-term episodes and ongoing crises, the societal response is reactive. Big incidents tend to catalyze reactions [15], and society provides a boom of responses. Ongoing crisis grants an opportunity to forge more productive links between trial-and-error on socio-economic-environmental systems to accomplish a broader transition. Responses to crises occur under a reinforcement learning method with which appropriate responses for solving problems result from trial-and-error. The benefit is that reinforcement learning can be helpful to solve uncertain or unknown problems but needs a long time to complete the trial-and-error cycle [41,43,44].




2.2. The Role of Accumulated Knowledge


Suppose there is previous information about society’s problems to promote the change to sustainable post-COVID-19 societies. In that case, a quantity of trial-and-error can be spared, and restructuring the way humans deal with the environment can take a shorter time. We also learn from past experiences that, in the 20th-century, knowledge was able to act as a catalyst for the transformative environmental movement such as Rachel Carson [45]. Her ideas helped incite a process of transformative consciousness in society, and Silent Spring [46] inflamed the environmental awareness of the 1960s. The environmental problems were revealed to a broader audience supplying values and fears but transformed more than that, the bridge across science and policymaking. The effect of Carson’s book on environmental policymaking provided a historical precedent for contemporary discussion on global warming, cancer studies, and nuclear power. Joining Carson in this endeavor, other distinguished scientists revealed the threat to our society from problems regarding overpopulation [47], the environmental cost of economic growth [48,49], the interactions of human activities and the consumption of nonrenewable natural resources [50,51], and the emergence of zoonotic infections, such as SARS-COV1, MERS, or swine or bird influenza [52]. The deterioration of biodiversity decreases ecosystem functioning and reduces the protective effects of biodiversity against infectious diseases, suppressing the regulation and dilution of pathogen reservoirs [53,54].



Over the years, The scientific literature has provided several alternatives to motivate and contribute to the change in theoretical and applied studies to various systems from small to large scale. Supported by this previous information, society may mitigate errors and shorten the time to initiate and implement the changes required to deal with a future with limited resources. Changes may occur by mimicry [55,56] or by repeated cycles of replication, variation, and environmental interaction [57,58], and a more complex model arises as the scientific debate highlights the inadequacy of the reactive model (Figure 2). Societal feedback and cycling loops developed through scientific debate helped generate new ideas, among which Industrial Ecology [59] and Industrial Metabolism [60,61] achieved a prominent position over the last 30 years. More recently, Circular Economy [62,63] appeared as a reinforcement, increasing awareness to accelerate the creation of appropriate solutions that can help promote changes that effectually lead to SD.



Crises and the required changes must be mediated by accumulated knowledge and examined under alternative paradigms acting as a converging lens (a beam of light passing through it is brought to a focus—the change to sustainable post-COVID-19 societies; Figure 3). The mediation of knowledge and alternative paradigms (enclosed within the lens) reflects the view that human experience could accelerate the desired change and help mitigate the role of crisis and tie social progress to environmental limits [47]. Environmental management systems, either planned or spontaneous, become prevalent, and it is equally conceivable to envision those successful changes in social activities would encourage the emergence of more changes.



When mediated by scientific knowledge and alternative paradigms, a societal response is partially reactive and partially proactive. Despite the improvement concerning the reactive model (Figure 2), the scientific mediation still faces a challenge concerning vocabulary alignment and dispersed literature to spread and popularize the knowledge gathered in scientific journals [64]. There is also a concern that new ideas can increase demand for resources and pressure on the environment [65,66]. An ongoing debate points to the increased rebound effects in sustainable agriculture [67,68], in material use [69,70], and on new types of consumption that can result in new applications of resources of a limitless or unknown character [71,72]. Thus, in addition to scientific/technological development, an intensive search for innovative, more comprehensive, paradigmatic approaches to conduct human motivation, understanding, and action seems logical.




2.3. The Role of Alternative Paradigms


The combination of academic contributions with the concepts of sustainable development may encourage the emergence of alternative paradigms and could represent the first step towards SD. A paradigm is nothing more than the capacity of perception of reality by a predominant part of society. The “paradigms are scientific achievements universally recognized that, for a time, provide a model for problems and solutions for a community” [73]. Time is a key concept here, in which different stages for human development should be based on different paradigms. Thus, in the same way, the development of most sciences have been characterized by continuous competition among different conceptions of nature, the development of a sustainable post-COVID-19 society may be guided by a paradigm different from the neoclassical one based exclusively on the growth of the gross domestic product [74,75]. The substitution may occur by desire or need. The contribution of the world perception may help design and move towards an alternative paradigmatic basis for SD able to implement and maintain real, high wellbeing levels across all societies [76].



In the model shown in Figure 3, humans can more or less control their environment, for better or worse. Increasingly, public and scientific debates have taken the form of asking empirically oriented questions about humanity’s socio-economic and technological influence on the Biosphere and its biogeochemical processes: Which processes are the most important? What are the major problems? How can we establish priorities? When is the right time to act? To what extent solutions may be applied?’ [77]. Such a model should reckon that mankind can impose itself as an instrument of direction and control upon the environment interacting not just between each component but through a social complex comprising three elements: change, knowledge, and alternative paradigms (Figure 4). Through the divergent lens, it is plausible to imagine that the role of crisis is minimized in effect and occurrence. For eco-social purposes, this representation enables thinking of knowledge and alternative paradigms as stimuli and consequences of change.



Table 1 briefly describes three theories that could be the basis for a paradigm change. Despite the many other theories that can help alternative paradigms succeed, these theories were chosen because they reflect a different mental model concerning the stability of society, the environment, and the economy. The Gross National Happiness is directed to social concerns, The Prosperous Way Down is environmentally centered, and degrowth is based on the economic view.



Through time, the scientific literature provided ideas to encourage changing the way people perceive the world. Some of them had already reached the general public, such as the Gross National Happiness (GNH, http://www.grossnationalhappiness.com—[78], accessed on 15 May 2021), the Natural Step (http://www.thenaturalstep.org/—[81], accessed on 15 May 2021), and the Ecological Footprint (http://www.footprintnetwork.org/—[14], accessed on 15 May 2021), providing information on initiatives, education, materials, and energy consumption, consultative work, research and innovation through non-profit organizations or websites. But new ideas are also becoming popular, such as the Green Economic Initiative of the United Nations Environment Programme [82], dedicated to improving human social equity and wellbeing and reducing environmental risks and resource scarcity. The Blue Economic claims that each innovation in the business models is moved by science (http://www.theblueeconomy.org/Home.html, accessed on 15 May 2021). Finally, although not completely solving the issue regarding ‘time’ when dealing with sustainability [83], the most popular Circular Economic ([84], www.ellenmacarthurfoundation.org) focuses on closing the loops for material and energy flows aiming to contribute to long-term sustainability. However, there are still promising combinations of mental models [84,85,86], in which metrics originally created to appraise environmental issues are used to support the economy [74]. All they could support the establishment of a new paradigm for societal development, helping man understand the current and future challenges for its survival on the Earth.





3. The Potential of Stimuli in Affecting the Earth Carrying Capacity


Human societies have transcended carrying capacity limits through development and technology and accomplished in appropriating portions of life-supporting capacity from other species of the Planet. Constantly, the human population increased without considering resource scarcity and environmental health [14,87]. Currently, the economy grows along with wellbeing and happiness at the expense of the carrying capacity. For modeling the roles of crises, knowledge, and alternative paradigms stimulating people to change to sustainable post-COVID-19 societies, it is important to expand the concept of carrying capacity, including the use of fossil fuels and nonrenewable resources the basic and subjective social drivers.



The concept of carrying capacity clarifies that for any environment usage by a population, there is an amount and extent of use that, when exceeded, degrades the environment’s suitability. With this in mind, what should be the stimuli to change to sustainable post-COVID-19 societies, in which the Planet’s carrying capacity is the limiting factor? In Figure 5a, the carrying capacity is represented by curve B and the actual load by curve A. I represents the intensity of relative impacts produced by human activities (such as per capita consumption, per capita nonrenewable usage, per capita air emissions, etc.), and Q represents the absolute amount of impact, such as the total consumption, rise in temperature, increasing population. Quantitatively, the environment’s carrying capacity for mankind is set, according to von Liebig’s law [88], by the constant flow rate of the least abundantly available necessary resource (material or energy). The load is the product of two dimensions: the quantity of limiting resources multiplied by the intensity of use. A sustainable load (Figure 5a, curve A) is a load that does not exceed the rate of supply (Figure 5a, curve B). As long as the area of the rectangle remains below curve B, we have a representation of a sustainable load. Past experiences may help to maintain this situation as long as the limiting resource is available. In the same way, alternative paradigms may help people change their perspectives about development and wellbeing [89].



The load may have different shapes according to the effectiveness of the changes resulting from each model. Curve A may change position according to the intensity of impact (Figure 5b), representing, for example, an increase in energy per-capita consumption without a corresponding reduction in the human population. Alternatively, as shown in Figure 5c, we could have an overload where the per capita use level has decreased, and there is no tradeoff enabling the load to remain sustainable. Despite all efforts made to change to sustainable post-COVID-19 societies, a catch lies in the belief that replacing materials or technological advances will solve all problems [1]. Resource depletion affects future energy/resources available; their relative scarcity deepens, and over time, crisis and environmental burden become less and less reversible. Humanity’s dependence on ecosystems exposed by the Covid19 crisis is the current example of the magnitude of our resilience towards an uncertain future [25]. Figure 5d shows a situation where human activities exceed the capacity of the Planet (e.g., consuming the entire amount of a nonrenewable resource—such as fossil fuels) and that the carrying capacity is decreased due to a lack of reinforcement on the natural environment.



In the long term, the continuance of using reactive models (Figure 1 and Figure 2) clearly will not provide the desired transition. Also, despite the improvement supplied by the condition shown in Figure 3, in which changes and crises are mediated by knowledge and alternative paradigms, it is impossible to determine how long it will take for the interactions among stimuli to cause beneficial changes. The adoption of the model shown in Figure 4 is the most appropriate. It is worthy to note that the question of a load’s sustainable extent is an objective ecological problem and not a value subject. The question of which tradeoff is worthier than another is a matter of value. Deciding whether to increase the consumption of some at the cost of lowering the standard of living of others or to raise material comfort at the expense of population cutback depends on a value decision. However, it is a grave inaccuracy to assume that value replaces the objective meaning of carrying capacity.



The population has increased enormously, and technological progress, especially in the last two centuries, has led to increased resource consumption, particularly those with high carbon content. As human activities increase, the amount of energy/materials each person consumes increases, and the availability of natural ecosystems and their services decreases [90,91]. Forecasting that all developing countries can sooner or later be as industrialized as developed ones have become [89] is equivalent to envisioning a world populated several times the actual population [13], reflecting a sorrowful lack of knowledge of the ecological cost of threatening the planet’s carrying capacity. The time has come when inappropriate must be recognized and avoided [92,93]. In the change to sustainable post-COVID-19 societies, loads can develop merely on one axis while decreasing on the other (Figure 5b,c). If not, our inheritance to future generations will be a smaller carrying capacity (Figure 5d) and the human distress it will lead to.



Although sustainable development discourse is mainly tied to environmental aspects, it is also a driver for determining value choices related to equity issues for present and future generations. However, divergences on equitable distribution of finite resources should not outshine the fact that the environment is not always capable of recovering when loads go ahead of the carrying capacity.




4. Concluding Remarks


The conviction that humans are responsible for adjusting the Biosphere through technology and science rests on the impression that the Biosphere can be changed by knowledge and actions. This vision states that the Planet can be recomposed through intentional, large-scale human actions on the natural environment. The result is a planet in which the environment is altered (perchance damagingly) but in which human actions provide the prospective for longer-term sustainable management or development. This paper provides a theoretical discussion about how crisis, knowledge, and alternative paradigms can engender change, the connections and conflicts that arise, the values expressed and suppressed, and the intended and unintended consequences. Recognizing the multidisciplinary character of human society, knowledge and alternative paradigms are proposed to orient mankind toward a promising future, representing an optimistic contribution to human evolution in its deeper and true meaning.



Each of the three stimuli discussed can act as a possible means to perpetuate and evolve or progress toward sustainable post-COVID-19 societies. Suppose knowledge and alternative paradigms can motivate and help select which environmental management maximizes socio-economic vitality with less trial and error. In that case, society may improve efficiencies, innovate with fewer failures, and adapt to change more rapidly. Simple as this discussion is, it illustrates a critical aspect of the change to sustainable post-COVID-19 societies, which can be associated with the concepts of carrying capacity contributing to a vision of the future.
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Figure 1. Traditional roles of crisis, knowledge, and alternative paradigms as stimuli for people to change to sustainable post-COVID-19 societies. 
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Figure 2. Crisis as a stimulus for people to change sustainable post-COVID-19 societies. 
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Figure 3. A convergent lens: the role of stimuli for people to change mediated by scientific knowledge and alternative paradigms. 
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Figure 4. A divergent lens: interaction of stimuli for people to change to sustainable post-COVID-19 societies. 
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Figure 5. Load (gray rectangles) is the product of two dimensions: the intensity of impacts (relative impacts) and the number of absolute effects. (A) sustainable load (I × Q) must not exceed the sustained supply rate (B), the carrying capacity. An increase along one axis of the graph must be compensated by a decrease in the other dimension, never exceeding B to be considered sustainable. 
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Table 1. A brief description of selected theories may lead to the needed paradigm changes and the subsequent urgently needed societal behavioral changes.
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	Mental Model
	Theory
	Main Ideas





	Social
	Gross National Happiness
	The GNH is a conceptual, philosophical, and political framework designed to measure the population’s general level of wellbeing [78]. The four pillars of GNH are proper governance, promoting SD, conservation of the natural environment, and preserving cultural values.



	Environmental
	The prosperous way down
	Progress, wellbeing, and happiness should adapt, respecting the Planet’s capacity in providing resources and environmental services [11,12].



	Economic
	Degrowth
	Refers to an equitable downscaling of consumption and production assuring human wellbeing and ecological conditions [79,80].
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