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Abstract

In the intensifying debate between degrowth and green growth, many recognize that degrowth is more effective in meeting the
climate catastrophe. However, concerns about degrowth persist in regard to public acceptance of declining economic standards.
Analyzing the experience of Greece during a long-term economic decline, this study finds that subjective well-being temporarily
decreased but eventually rebounded to pre-decline levels. This indicates that a decline in economic standards does not
necessarily result in a long-term well-being decline. Furthermore, Greece outperformed other European countries that pursued
green growth policies in environmental reductions. Greece highlights the feasibility and effectiveness of degrowth for
sustainability.
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Introduction

To mitigate the current climate catastrophe, a drastic reduction in environmental impacts of countries worldwide is
desideratum (Rappleye and Komatsu, 2020; Washington et al., 2020; Liu et al., 2022). To achieve this goal, many
high-income countries have implemented green growth policies. Green growth policies aim to reduce environmental
impacts, while promoting economic growth through investment in green technologies (UNEP, 2011; OECD, 2011;
World Bank, 2012). This has led to a substantial increase in investment in green technologies across high-income
countries (OECD, 2017).

However, an increasing number of studies have raised concerns about the feasibility of green growth (Parrique
et al., 2019; Hickel and Kallis, 2020; KeyBer and Lenzen, 2021; Fawzy et al., 2020; Jaschke and Biermann, 2022;
Jeswani et al.,, 2022). In this research space, environmental impacts are divided into two components: (1)
environmental impacts per economic output and (2) the total economic output. Green growth aims to reduce the
former while increasing the latter, which leads to a slow reduction in total environmental impacts. So slow is the
reduction, however, that even strong green growth countries are off track to decrease their carbon dioxide (CO»)
emissions at the necessary rate to attain zero-carbon emissions by 2050 (Nieto et al., 2018; Parrique et al., 2019;
United Nations Framework Convention on Climate Change, 2021).

Emerging technologies, such as various Negative Emissions Technologies (NETs), have been considered as
potential solutions. However, large-scale deployment of these technologies can increase other environmental
impacts (Parrique et al., 2019; Fawzy et al., 2020; Jaschke and Biermann, 2022; Jeswani et al., 2022). For example,
large-scale deployment of non-bio NETs (direct air carbon capture and storage, enhanced weathering, and mineral
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carbonation) can lead to high fossil fuel depletion, acidification, and human toxicity. For these reasons, green growth
may not provide a comprehensive solution to the environmental crisis (Parrique et al., 2019; Hickel and Kallis,
2020; Jeswani et al., 2022; Savini, 2023). Indeed, despite the widespread adoption of green growth policies, many
high-income countries continue to struggle to effectively reduce their material consumption (Pothen and Welsch,
2019; Hickel and Kallis, 2020).

Recognizing the problems of green growth, degrowth has gained increasing attention among scholars and
policymakers (Kallis et al., 2018; Fitzpatrick et al., 2022a,b; Koskimiki, 2023; Parrique et al., 2023). Degrowth can
be defined as an intentional social, economic, and cultural transformation that shifts the focus from economic growth
to securing the well-being of humans and nature. This transformation involves a planned downscaling of production
and consumption, prioritizing elements that better support the well-being of humans and nature and reducing
environmental impacts (Hickel, 2021). Recognizing that this downscaling can disproportionately impact vulnerable
groups, the government continues to play a crucial role in promoting social equality through measures such as
granting employment with reduced working hours and reinforcing social security safety net (Kallis et al., 2018;
Hickel, 2021). Additionally, empowering non-governmental collective initiatives that work toward improving well-
being is integral to the transformation. This social transformation is, in turn, underpinned by a cultural shift: moving
away from an emphasis on individual achievement and benefits towards prioritizing interconnectedness between
individuals and their relationship with nature (Kallis et al., 2022). Initially, discussions on degrowth were limited to
small, peripheral academic circles. However, the continuous increase in global CO, emissions and other
environmental impacts has led scholars and policymakers to explore alternatives to green growth. Consequently,
mainstream journals have begun publishing papers on degrowth (D’Alessandro et al., 2020; KeyBer and Lenzen,
2021; Hickel et al., 2022; Lenzen et al., 2022). The Intergovernmental Panel on Climate Change (IPCC, 2022) has
also recently recognized degrowth as one potential strategy to reduce CO; emissions.

Nevertheless, despite the potential of degrowth, concerns remain around feasibility and effectiveness. The
primary challenge in evaluating degrowth lies in the absence of countries intentionally downscaling their economies.
While some small-scale examples exist (e.g., city and town scales, Kallis et al., 2022), no country-scale examples
currently exist, making it difficult to empirically assess the outcomes of implementing degrowth policies in high-
income countries. Consequently, researchers have turned to change in existing societies to derive implications for
degrowth (Hickel and Kallis, 2020; Komatsu et al., 2022a).

Among various issues surrounding degrowth, two critical issues have been underexplored. One is surrounding
degrowth feasibility: would the general public accept a decline in economic standards? Biichs and Koch (2019) and
Milanovic (2021) question the feasibility of degrowth based on common assumptions that a decline in economic
standards will lead to lower rates of happiness and well-being. Degrowth advocates have pointed out that economic
growth does not always lead to improvements in subjective well-being among high-income countries (Daly, 2017,
Kallis et al., 2018; Hickel, 2019). However, Biichs and Koch (2019) suggest that even though an increase in
economic standards does not increase the level of subjective well-being, a decline in economic standards can result
in a decline in subjective well-being. The reason is that adaptation to a loss is much less successful than adaptation
to a gain. To support their argument, Biichs and Koch (2019) direct attention to a decline in subjective well-being
during economic recessions. It is widely recognized that short-term economic recessions often result in a decline in
subjective well-being (Diener and Tay, 2015).

A critical aspect missing from the current debate is the examination of long-term perspectives on the dynamics
of decline. Degrowth entails a long-term process spanning decades. It is thus essential to examine the long-term
responses of subjective well-being to a long-term decline in economic standards. However, few studies have
explored this aspect due to the limited number of high-income countries experiencing prolonged economic decline.
Japan and Greece represent the exceptions, with Japan's two-decade-long decline in household income offering
insights into the relationship between economic standards and subjective well-being. In a recent study examining
Japan, researchers addressed this issue (Komatsu et al., 2022a). That study found that subjective well-being initially
declined but eventually returned to the original level within two decades despite the absence of income recovery. In
other words, a decline in economic standards does not always result in a long-term decline in subjective well-being.
Nevertheless, the generalizability of these findings to other countries has yet to be examined.

The second underexplored issue pertains to whether a decline in economic standards would result in a more rapid
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decline in environmental impacts than green growth policies. Degrowth advocates assert that degrowth can reduce
CO; emissions and other environmental impacts more effectively than green growth (Hickel and Kallis, 2020;
Rikkonen et al., 2021; Koskimiki, 2023). However, this assertion has yet to be examined in an empirically rigorous
way, which represents a crucial omission in the current discussions. Although one widely cited study addressed this
issue, it relied on data from the early stages of green growth policy development (Hickel and Kallis, 2020). That
study used data up to 2013, whereas green growth policies began to be adopted in the 2010s. Hence, a thorough,
updated investigation is essential to empirically ascertain whether a decline in economic standards is more effective
in reducing environmental impacts compared to green growth policies, using more recent data.

The current study addresses these two points: (1) long-term changes in subjective well-being and (2) reductions
in environmental impacts in a society with declining economic standards. The focus of this research is Greece, the
only high-income country, besides Japan, to encounter a long-term decline in economic standards in recent memory.
This decline in economic standards was caused by the World Financial Crisis (2007-2008) and the subsequent
Government-Debt Crisis (2009-2018). There has been no recovery of economic standards in Greece since then. The
current Gross Domestic Product per capita is more than 20% lower than that before the crisis (Eurostat, 2023).
Exploring the case of Greece, the current study addresses two key questions: (1) whether a long-term decline in
subjective well-being is observed and (2) whether the reduction in environmental impacts for Greece is more
pronounced than that for other European countries with strong green growth policies. A handful of previous studies
have explored changes in subjective well-being in Greece shortly after the crisis (e.g., Arampatzi, 2013). However,
our study’s novel contribution is a long-term perspective. This perspective will provide valuable insights into the
feasibility and effectiveness of degrowth in a real-world context.

Materials and Methods

Economic standards

To examine changes in economic standards, we primarily used real Gross Domestic Product (GDP) at purchasing
power parity (PPP) per capita. We also examined changes in the real gross disposable income of households per
capita. Several previous studies suggested that household indicators were stronger determinants of subjective well-
being than aggregated, national indices (Diener et al., 2013). Data for GDP per capita and household income were
derived from Eurostat (2023) and Statista (2023), respectively.

Subjective well-being

To examine changes in subjective well-being, we used data derived from the Standard Eurobarometer Series
available on a European Union (2023a) website. The European Union conducts regular public opinion surveys in
European Union countries. These surveys use a face-to-face format and randomly select no less than 1,000
respondents aged 15 or older. Respondents are interviewed at their homes in the national language of the country
(European Union, 2023b). This survey provides reliable estimates of temporal changes in subjective well-being due
to its short survey interval (typically twice a year).

The survey included one question about subjective well-being. The question asked respondents to rate their
overall life satisfaction as “very satisfied”, “fairly satisfied”, “not very satisfied”, or “not at all satisfied”. We
calculated the total percentage of respondents who chose “very satisfied” or “fairly satisfied. We also calculated the
total percentage of respondents who chose “not very satisfied” and “not satisfied at all.” We then examined the
changes in these percentages over time. We also confirmed that our conclusions did not change even when using a
weighted mean of the percentages of respondents for the four response categories.

Although the World Value Survey (2023) offers subjective well-being data, we chose not to utilize this dataset
due to its limitations. Specifically, the dataset only contains recent subjective well-being data for Greece, making it
inadequate for examining long-term changes in subjective well-being there.
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Environmental impacts

To examine changes in environmental impacts, we used data for consumption-based CO, emissions per capita (Our
World in Data, 2023), Ecological Footprint (Global Footprint Network, 2023), and Material Footprint (OECD,
2023a). CO; emissions are directly linked to the climate crisis. Ecological Footprint considers CO, emissions and
other factors (e.g., land use changes) to assess environmental impacts more comprehensively. Material Footprint
provides another dimension to human environmental impacts.

To benchmark the magnitude of the changes in environmental impacts for Greece, we compared Greece and
three European countries (i.e., Czech Republic, Sweden, and Estonia) with strong green growth policies. These were
the countries that ranked 1st to 3rd among 36 European countries according to the abundance of green economic
opportunities (Global Green Growth Institute, 2021, p. 92-93). Greece was ranked 30th. The rankings were based
on four components including green investment, transfer, employment, and innovation.

We also confirmed that even when using other countries for benchmarking, our results did not change
qualitatively. Specifically, we confirmed that our results did not change when using Slovak Republic, Denmark, and
Germany for benchmarking. Slovak Republic ranked the highest among European countries in terms of public
expenditure on research, development, and demonstration (RD&D) for renewable energy (share of all energy-related
RD&D). Denmark ranked the highest in terms of the invention of environmental-related technologies (share of all
inventions). Germany ranked the highest in terms of the total number of inventions of environment-related
technologies (OECD, 2017, p. 103-105).

Results

Economic standards
Greece experienced an increase in GDP per capita until 2008. In the following period with the World Financial
Crisis and Government-Debt Crisis, Greece experienced a decline in GDP per capita (Figure 1a). There has been no
recovery of GDP per capita to pre-decline levels. As of 2021, the GDP per capita of Greece was 18,830 Euros. This
was 22% lower than the peak value (22,370 Euros) recorded in 2008.

Household income changes mirrored GDP per capita (Figure 1b). Household income in 2022 was 22% lower
than the peak value recorded in 2009. The correlation between household income and GDP per capita was very
strong (r = 0.977 with a 95% bootstrapping confidence interval of [0.956, 0.993]).

Subjective well-being

The percentage of people who were “very satisfied” or “fairly satisfied” with life decreased during the period
between 2008 and 2012 (Figure 1c). However, this percentage began to increase in the succeeding period despite
no apparent recovery in GDP per capita and/or household income. This percentage reached 67% in 2022, which
approximated the mean percentage during 2005-2008 (65%).

Similarly, the percentage of people who were “not very satisfied” or “not satisfied at all” with life sharply
increased during the period between 2008 and 2012 (Figure 1d). However, this percentage began to decrease in the
succeeding period. This percentage was 33% in 2022, which approximated the mean percentage during 2005-2008
(35%).

Environmental impacts

Greece experienced declines in CO, emissions, Ecological Footprint, and Material Footprint after the World
Financial Crisis (Figure 2). These declines for Greece were mostly greater than those for Czech Republic, Sweden,
and Estonia. CO; emissions for Greece in 2020 were 42% lower than the mean value for 2005-2008. This percentage
was comparable to that for Sweden and greater than those for Czech Republic and Estonia (Figure 3a). The
Ecological Footprint for Greece in 2018 was 33% lower than the mean value in 2005-2008. The Material Footprint
for Greece in 2019 was 32% lower than that in 2005. These percentages were higher than those for the other three
countries including Sweden. Yet in contrast to Sweden, where a significant reduction was observed in CO,

62



JF'S September 2024 Komatsu and Rappleye

emissions, the substantial decrease in Greece was not limited to CO; emissions alone.

The results were the same when comparing Greece with Slovak Republic, Denmark, and Germany (Figure 3b).
The reduction in CO, emissions for Greece in 2020 (42%) was comparable to that for Denmark and greater than
those for Slovak Republic and Germany (Figure 3a). The reductions in the Ecological Footprint and the Material
Footprint for Greece (33% and 32%, respectively) were higher than those for the other three countries including
Denmark. These results indicate that Greece achieved more rapid and comprehensive reductions in environmental
impacts than other countries with strong green growth policies.
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Fig. 1: Changes in (a) real GDP per capita (ppp, Euros), (b) the real gross disposable income of households per capita (index =
2008), and (c, d) subjective well-being for Greece.
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Fig. 2: Changes in (a) consumption-based CO2 emissions per capita, (b) Ecological Footprint, and (c) Material Footprint.
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Fig. 3: Reduction percentages for consumption-based CO2 emissions per capita, Ecological Footprint, and Material Footprint:
comparison of Greece (a) with Czech Republic, Sweden, and Estonia and (b) with Slovak Republic, Denmark, and Germany.
The percentages were calculated by the latest value divided by the mean value for the period between 2005 and 2008.
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Discussion and Conclusions

Subjective well-being

In Greece, a decline in economic standards initially led to a decline in subjective well-being. However, within one
decade, the level of subjective well-being subsequently returned to where it once stood, despite no recovery of
economic standards. Similar results have already been reported in Japan (Komatsu et al., 2022a). Japan and Greece
represent the only available cases of high-income countries experiencing a long-term economic decline. In both
instances, no long-term decline in subjective well-being was observed. This unequivocally demonstrates that a
decline in economic standards does not necessarily lead to a lasting decrease in subjective well-being, findings that
directly challenge the work of Biichs and Koch (2019) and Milanovic (2021). Those two previous studies have
contributed doubts about degrowth. But these results for Greece and Japan suggest that such doubts may be
unwarranted when the perspective shifts to a longer time span. In short, our results suggest subjective well-being is
elastic and recovers in a relatively short time span.

The case of Greece is particularly important because it experienced a more pronounced economic decline than
Japan. Greece experienced a more than 20% decline in GDP per capita and little economic recovery thereafter.
Despite this, the rebound in subjective well-being is evident.

Beyond the cases of Greece and Japan, few other high-income countries have experienced steep declines in
economic standards. Italy and Spain experienced a decline in economic standards on a smaller magnitude, with GDP
per capita values in 2021 for these countries respectively 7% and 8% lower than the peak value recorded in 2007.
Our supplementary analysis of Standard Eurobarometer Series data (European Union website, 2023a) revealed that
levels of subjective well-being there also recovered after the crisis. In 2007, the percentage of respondents who were
"very satisfied" or "fairly satisfied" stood at 73% for Italy and 88% for Spain. These figures declined to 54% and
65% in 2013, respectively. However, at present, these percentages have again risen to 78% and 87% for Italy and
Spain, respectively. The current level of subjective well-being is comparable to that before the crisis for both
countries.

Environmental impacts

For Greece, reductions in environmental impacts have been more rapid and comprehensive than those observed in
other European countries, even those with strong green growth policies. Importantly, this study utilized recently
obtained data after the widespread implementation of green growth policies. These findings support recent
arguments by Hickel and Kallis (2020), KeyBer and Lenzen (2021), and Jeswani et al. (2022), specifically that
although green growth policies may lead to some decrease in several environmental impact indicators, that decrease
may not be sufficiently rapid or comprehensive to achieve environmental sustainability (as discussed in the
introduction).

Our study provides concrete empirical evidence that supports degrowth being more effective than green growth
in reducing environmental impacts. Although this topic has been extensively discussed in the literature, empirical
examinations have been scarce. Therefore, our study fills this void by offering solid evidence that reinforces the
argument for prioritizing degrowth strategies over green growth alternatives.

Behind the well-being recovery

Although Japan and Greece offer insights into the feasibility and effectiveness of degrowth, these countries do not,
in fact, serve as examples of successful degrowth transitions to a post-growth society (Tokic, 2013). Degrowth is
an intentional movement that aims to shift the focus from economic development to the well-being of humans and
nature, ultimately leading to reduced environmental impacts (Andreoni and Galmarini, 2014; Kallis et al., 2018).
However, neither Japan nor Greece actively embraced this shift towards well-being. Instead, their political
leadership focused on revitalizing their economies when faced with economic decline. Notably, in Japan, economic
strategy papers continued to focus on GDP for more than a decade following the onset of economic decline (e.g.,
Cabinet Office, 2004). Only after this period did the focus gradually shift towards employment (Cabinet Office,

2007) and working hours (Cabinet Office, 2019), indicators more directly linked to people's well-being. Similarly,
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a recently published blueprint for Greece's future still emphasizes GDP growth over well-being (Government of
Greece, 2021). GDP is mentioned 214 times in the document, whereas well-being is mentioned merely 10 times.
Both Japan and Greece thus unintentionally experienced a recovery of well-being, without a deliberate transition
towards degrowth.

Further studies should thus explore mechanisms behind the recovery of subjective well-being levels in Greece
and Japan, as well as Italy and Spain. This exploration will help scholars and policymakers gain insights into how
to navigate the initial stages of a degrowth transition. To initiate this exploration, we propose one hypothesis
regarding the recovery of subjective well-being. Our hypothesis posits that while governments, industries, and
citizens responded to the crisis in an ad hoc manner, their efforts incidentally aligned with some of the proposals
made by degrowth theorists.

Our literature review largely supports this hypothesis. As mentioned in the introduction, degrowth theorists
advocate for downscaling the production and consumption of less vital elements for human and environmental well-
being. In Japan, despite a large reduction in overall consumption, the consumption of food, utilities, water, and
health and medical care remained unchanged or even increased after economic growth ceased (Komatsu et al.,
2022a). Similarly, in Greece, the economic crisis had the least impact on sectors such as agriculture, health, and
social work (Voulgaris et al., 2015).

The economic downscaling led to a rise in unemployment, disproportionately affecting vulnerable groups in both
countries (Ohtake, 2000; Anagnostopoulos et al., 2015). This indicates that Japan and Greece do not represent
successful cases of degrowth. However, both countries eventually implemented measures to prevent an increase in
social inequality. They strengthened support for vulnerable groups, including unemployed youth and families with
children, and reduced wage gaps between full-time and part-time employees (Kasaki, 2011; Kourahanis et al., 2017,
Kenjo, 2021; Matsaganis, 2020). Although the effectiveness of these measures varied, both countries moved in the
direction proposed by degrowth theorists. Notably, they succeeded in preventing a considerable increase in income
inequality, as assessed by the Gini index and p90/p10 ratios (Argitis et al., 2017; OECD, 2023b). Importantly, the
economic downscaling catalyzed the implementation of measures to ensure social inequality, particularly in Greece,
where the downscaling was more pronounced. Interestingly, Greece failed to implement such measures to ensure
social equality in the 1990s and 2000s when economic conditions were more favorable. The economic crisis made
existing injustices and inequality more visible, prompting the successful implementation of measures to ensure
social equality in the 2010s (Matsaganis, 2020).

The economic downscaling also catalyzed the emergence of non-governmental collective initiatives that work
for improving well-being. In Japan, many non-governmental organizations (NGOs) emerged in the late 1990s after
the economic crisis (JANIC, 2022). These NGOs often took on the roles that were originally played by governmental
organizations (Ogawa, 2004). Greece witnessed an even more pronounced emergence of non-governmental
collective initiatives (Benmecheddal et al., 2017; Zaimakis, 2018; Kourachanis et al., 2019; Markantonatou, 2021).
These initiatives included social kitchens, social medical centers, and alternative markets. Social kitchens and
medical centers were run by volunteers and provided food and medical services in public spaces. Alternative markets
often used bartering and alternative currencies (including time) to facilitate relational exchanges. The rise of
alternative initiatives is consistent with the perspective put forth by degrowth and post-growth advocates (Nergérd,
2013; Barlow et al., 2022; Buch-Hansen and Nesterova, 2023).

The institutional transformation described above was accompanied by broader cultural shifts in both Japan and
Greece. Correlations between institutions and culture are widely discussed in existing literature (Markus and
Kitayama, 2010; Oliver et al., 2022; Komatsu et al., 2019, 2021, 2022b; Buch-Hansen and Nesterova, 2023). In
Japan, data shows a clear shift in the concept of happiness from individual achievement to interpersonal, harmonious
relationships (Komatsu et al., 2022a). People responded to the decline by (re)learning how to find happiness within
human relationships and within the relationship between humans and nature. This shift in the concept of happiness
is evidenced in the rise of interpersonal trust. A similar cultural shift is observed in Greece. Ervasti et al. (2019)
analyzed quantitative data on trust in Greece and found that an increase in interpersonal trust after the economic
crisis. Zaimakis’ (2018) interview-based study identified the shift in emphasis from individuality and competition
to mutuality and cooperation. This cultural shift might be correlated with the emergence of non-governmental
collective initiatives. The rise of alternative self-administered, local initiatives may facilitate direct interactions
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among people and enhance interpersonal trust and subjective well-being. Psychological studies suggest positive
interactions with others can enhance interpersonal trust, which can in turn increase happiness (Wollebaek and Selle,
2002; Yamamura et al., 2015; Maas et al., 2016; Kwan, 2019; Lu et al., 2020).

Although our casual observations support the hypotheses, further in-depth investigations of institutional and
cultural changes in these countries are necessary. Some related investigations have begun to emerge (Sekulova et
al., 2017; Figueiredo et al., 2020; Komatsu et al., 2022a), but more research is needed. Such research projects may
help identify key factors that allowed Japan and Greece to avoid a long-term decline in subjective well-being. The
identification of these factors will help design policies that intentionally facilitate a degrowth transition. Such
research projects will require international and interdisciplinary collaborations. Fortunately, the field of degrowth
scholarship has become increasingly international and interdisciplinary, and is now better situated to lead in these
directions (Fitzpatrick et al., 2022b; Buch-Hansen and Nesterova, 2023).

Implications for futures

After studying the cases of Japan and Greece, what future scenarios can we envision? The cases of Japan and Greece,
along with a wealth of research on degrowth, may pave the way for a paradigm shift, leading high-income countries
to consider and implement degrowth policies. One positive indication of increasing interest in degrowth is evident
as the Dutch Parliament invited a degrowth proponent for a hearing in 2022 (Commons Network, 2023).

The significance of the cases of Japan and Greece also lies in their demonstration of an alternative pathway,
which we here term "crisis-catalyzed degrowth." Degrowth is traditionally characterized as a deliberate and planned
process of economic, social, and cultural transformations. In both Japan and Greece, some of the proposed
transformations occurred largely unintentionally. Initially, both countries sought to revive their economies but were
unable to do so successfully. Over time, they gradually recognized the infeasibility, injustices, and inequalities
inherent in their existing socio-economic paradigm, leading them to implement some of the measures advocated by
degrowth theorists. This may partly explain the subsequent recovery of subjective well-being in both countries. The
cases of Japan and Greece thus indicate that a paradigm shift from economic growth to degrowth can be also
triggered as a response to an economic crisis. Such a transformation aligns with the views of Vollrath (2019), Bardi
(2020), Vigni et al. (2022), and Naudé (2023), who consider societal collapse as an opportunity for societal change.

It is worth noting that transformations can be facilitated by not only economic crises but also social and
environmental crises. Emerging climate change impacts, for instance, have begun to affect our behavior. Climate
anxiety partly explains the low fertility rates in high-income countries (Schneider-Mayerson and Leong, 2020; Helm
et al., 2021). Although declining fertility rates may not be specifically advocated by degrowth theorists, they do
have the potential to facilitate degrowth transitions by aligning with the principles of sustainable population
dynamics and reduced resource consumption.

It remains theoretically possible that technological breakthroughs could solve environmental problems, including
climate change, although existing data continues to challenge this enduring optimism (Parrique et al., 2019; Hickel
and Kallis, 2020; KeyBer and Lenzen, 2021; Fawzy et al., 2020; Jaschke and Biermann, 2022; Jeswani et al., 2022).
But even if technological breakthroughs were achieved, they still might not eliminate the need for social and cultural
transformations. Technological advances, in fact, may only exacerbate income inequality and unemployment.
Economists predict that under a successful green growth scenario, income inequality and unemployment increase
(D’Alessandro et al., 2020; Naudé, 2023). Additionally, the widespread adoption of Artificial Intelligence
technology may further contribute to income inequality and unemployment (Makridakis, 2017; Korinek and Stiglitz,
2021). Hence, successful green growth can actually hasten unforeseen economic and social crises (O’Neil, 2020).
Consequently, it becomes crucial for us to deepen our understanding of the social and cultural transformations
necessary to tackle these issues and continue pursuing overall human well-being, as we have endeavored to do in
this paper.
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