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ABSTRACT

The United Nations Sustainable Development Agenda (2015-2030) urges nation-
states to engage in concerted efforts toward building an inclusive, sustainable, and
resilient future for people and the planet. The 17 Sustainable Development Goals (SDGs)
and 169 associated targets offer a roadmap for policymakers to achieve this complex
agenda. An essential component of the quest for global sustainability is to understand the
synergies and potential tradeoffs between these economic, social, and environmental
targets. The theoretical and empirical tools developed in the sub-discipline of
environmental sociology are particularly helpful in this regard because it is dedicated to
unpacking the connections among people, institutions, technologies, and ecosystems.

The first portion of this dissertation considers some of the theoretical and empirical
contributions of social scientists — and in particular environmental sociologists — to
our understanding of sustainability. I also highlight the origins and value of the socio-
ecological measure of sustainability used in this project, namely, the carbon intensity of
wellbeing (CIWB). CIWB is a ratio of CO; per capita/life expectancy.

In the second portion of the dissertation, I engage development frameworks and
macro-comparative sociological theories in two cross-national empirical investigations
into the relationship between education and sustainability. Education is a social
institution widely regarded as a useful mechanism for enhancing human wellbeing.
However, much remains unknown about its relationship with global sustainability. To

address this gap in our understanding, I assess the relationship between per capita rates



of educational attainment and nations’ CIWB by estimating Prais-Winsten regression
models using cross-national panel data from 1960 to 2010 In the first
empiricalinvestigation presented in chapter two, I hypothesize that gains in education
may be associated with more sustainable societes, drawing on the ecological
modernization perspective and Amartya Sen’s conceptualization of education as the
expansion of human capabilities. In this analysis, I find that education played an
important historical role in reducing nations’ CIWB. However, this relationship has
mostly disappeared over time for nations located in most regions.

Chapter three builds on the findings of chapter two by assessing how economic
factors affect the interplay between education and CIWB. Two theoretical traditions
concerning global integration inform this chapter: world society and world-systems
perspectives. In my analyses, I find that the magnitude of the relationship between
education and CIWB varies by nations’ levels of economic development. I also find that
the relationship between per capita educational attainment and CIWB is moderated by
national integration into the global economy, as measured by exports as a percentage of
GDP. Notably, the nature of this relationship depends on nations’ level of economic
development, in that further integration into the global economy enhances the beneficial
relationship between education and CIWB for high-income nations. The opposite trend
can be observed in the middle- and low-income nations, whereby further integration into
the global economy ameliorates the predicted beneficial relationship between education
and CIWB. In all, my research contributes to sociological understandings of
sustainability and if — and under what conditions — population gains in educational

attainment can strengthen both human and ecological wellbeing.
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INTRODUCTION

In the wake of a series of alarming scientific reports, rising global temperatures,
and an increase in climate-related disasters worldwide (Masson-Delmotte et al. 2018),
public attention to the ecological crisis is growing (Katzung et al. 2020). Signaling
increasing international political momentum to address the climate emergency, the
United Nations General Assembly adopted a resolution to formally launch the United
Nations Sustainable Development Goals (SDGs) in 2015. This round of international
governance targets, which replaced the Millennium Development Goals (MDGs), has a
broad mandate of inclusive economic growth, social inclusion, and the preservation of the
planet (United Nations (UN) 2015). This tripartite conceptual framework of sustainability
has been part of mainstream development discourse, in varying forms, for many decades
(Purvis, Mao, and Robinson 2018). However, the SDGs are perhaps the most widely
adopted global framework to integrate ecological, economic, and social concerns. Given
the ambition and complexity of this agenda, stakeholders have urged cohesive policy
implementation and evaluation at national and international scales (Nilsson et al. 2016,
2018; Pongiglione 2015; Leblanc 2015). Notably, siloed understandings and sectoral
implementation of such targets have been an enduring weakness of previous development

strategies (United Nations 2014; UNEP 2012; Leblanc 2015).



A variety of stakeholders have acknowledged the critical role of social scientists
in the realization of the global sustainability agenda (Leach et al. 2013; ICSU and ISSC
2015; ISSC and UNESCO 2013; Eisenstein 2015; Jorgenson et al. 2019). The sub-
discipline of environmental sociology is particularly helpful in this regard because it is
dedicated to unpacking the connections among people, institutions, technologies, and
ecosystems (Bostrom et al. 2018; Lockie 2016). For example, environmental sociologists
have demonstrated how the characteristics of a society, such as population growth and
technology, affluence and consumption, trade relations, power, and social inequality,
have a considerable influence on the global climate (See Rosa and Dietz 2012; Jorgenson

etal. 2019).

Scholars in this field have also developed an innovative metric to assess how
socioeconomic characteristics simultaneously affect the biophysical world and human
wellbeing, namely; the environmental or carbon intensity of wellbeing (E/CIWB) (Dietz,
Rosa, and York 2012; Jorgenson 2014). This measure is a ratio of environmental stress
(e.g., ecological footprint or carbon emissions) over a measure of human wellbeing such
as life expectancy, which allows for a comparative assessment of the environmental costs

of social gains (Jorgenson and Dietz 2015).

The ratio 1s a widely used metric for sustainability both within environmental

sociology and beyond. It emerged as part of a larger body of literature that examines the



relationship between economic growth, the use of environmental resources, and human
wellbeing (Mazur and Rosa 1974; Easterlin 1974, 2015; Daly 2005; Dietz, Rosa, and
York 2007, 2009; Rosa and Dietz 2012; Dietz and Jorgenson 2014). This socio-
ecological conceptualization has been used in a variety of investigations into the
relationship between economic factors and sustainability (Dietz, Rosa, and York 2012;
Jorgenson 2014; Jorgenson and Givens 2015; Sweidan 2018). Because of its versatility as
an analytical tool, scholars are increasingly using CIWB to investigate how a variety of
other features of a society can enhance or compromise national sustainability outcomes
(Jorgenson 2015; Givens 2015, 2017, 2018; Sweidan 2018; Jorgenson et al. 2018; Kelly
2020). The relationship between a nations’ education profile and sustainability is one

such area of potential inquiry taken up in this project.

For the majority of independent nations, the provision of free mass education has
been a cornerstone national social policy throughout the twentieth century (Griffiths and
Irme 2013). Access to education has been part of global development policy since the

Universal Declaration of Human Rights (1948, Article 26). Drafters have included the



goal in many subsequent international treaties and frameworks', including the current
Sustainable Development Agenda (SDG 4). Therefore, if gains in educational attainment
are also associated with reductions in environmental stress in some contexts, especially
while human wellbeing is enhanced, it can be understood as having a positive effect on

the global sustainability agenda.

However, much remains unknown about the relationship between national levels
of educational attainment and sustainability. This dissertation project aims to help address
this gap in our understanding by unpacking the relationship between education and

sustainability, through in-depth and theoretically informed analysis.

The role of education for sustainability is undertheorized and, therefore, poorly

understood. However, several macro-level sociological perspectives provide some insight

! Convention Relating to the Status of Refugees;1951 (Article 22); International Covenant on Economic,
Social and Cultural Rights 1966 (Article 13, 14); International Covenant on Civil and Political Rights,
1966 (Article 18); Convention on the Elimination of All Forms of Racial Discrimination, 1966 (Article
5,7); Convention on the Elimination of All Forms of Discrimination against Women, 1979 (Article 10);
Convention on the rights of the Child 1989 (Article 28, 29) International Convention on the Rights of
Persons with Disabilities, 2006 (Article 24); Convention on the Protection of the Rights of All Migrant

Workers and Members of their families, 1990 (Article 30).



into how education may relate to human and environmental wellbeing. Ecological
modernization theory proposes that nations become less carbon-intensive and more
ecologically-oriented as their economies develop (Mol 2001, 2002; Mol, Spaargaren and
Sonnenfeld 2013). Though not directly explicated in this theory, I argue that more
educated populations undergird the shifts in technologies and political engagement that
this theory predicts. There is some conceptual overlap between this perspective and the
capabilities approach, a popular framework within international development discourse.
According to the capabilities framework (Sen 1999), education may generate a more
sustainable development trajectory if it is instrumental in fostering a positive feedback
loop between wellbeing, social equality, civic participation, and environmental

protection.

World society theory is a perspective on global cultural integration which deals
quite extensively with worldwide gains in educational attainment (Meyer 1977; Meyer et
al. 1977, 1992, 2007; Boli, Ramirez, and Meyer 1985). From this perspective, the
expansion of mass education is evidence of convergence toward a universal model of
“the modern nation-state” (Meyer et al. 1997a; Schofer and Meyer 2005). According to
this theory, global cultural scripts of socioeconomic progress, human development, and
environmentalism inform this nation-state model (Meyer 1977; Meyer, Ramierez and
Soysal 1992; Meyer et al. 1997b; Frank et al. 2000; Schofer and Hironaka 2005). World

society theorists propose that educational institutions are evidence of adherence to and
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potential receptor sites for these cultural scripts (Bromley et al. 2011; Frank et al. 2011;
Meyer et al. 2007). Given how closely these global cultural ideals align with the goals of
sustainability, it is possible to hypothesize that gains in educational attainment to be

associated with a lower carbon intensity of wellbeing.

On the other hand, those who ascribe to a political economy perspective question
the supposed alignment of human development and global sustainability. For example,
scholars within comparative education, who are informed by the world-systems approach,
theorize that rates of national educational attainment, standardized curricula, and
international educational associations are designed to serve the capitalist system of
production and the associated global division of labor (Arnove 1980; Wallerstein 1984;
Ginsburg 1991; Clayton 1998, 2004; Griffiths and Arnove 2015). Environmental
sociologists have shown that integration into this global economic system can result in
deleterious social and ecological outcomes, particularly for low and middle-income
nations (Bunker 1984; Burns, Kick and Davis 2003; Grimes and Kentor 2003; Jorgenson

2005, 2006a, 2006b, 2006¢ 2008, 2009a 2009b).

Empirically there is some support for the more consensus-oriented perspective on
education and sustainability. Cross-disciplinary literature shows that gains in education
enhance human wellbeing across national contexts (Meara, Richards and Cutler 2008;

Hoyert and Xu 2012; Jayachandran and Lleras-Muney 2009; Marmot 2005). Further,



Dietz, Rosa, and York (2007) find that gains in education do not necessarily increase
environmental stress. Jorgenson et al. (2018) find that the percentage of the population
with a college degree has a modest attenuating effect on the carbon intensity of wellbeing
at the U.S. state level. On the other hand, however, Jorgenson (2003, 2005) finds that the
ecological footprint of nations is positively associated with literacy rates, net of various
political-economic factors. In an analysis of cross-national panel data for the period
1998-2008, Mayer (2013) finds an association between both increases in national
spending on education, tertiary enrollment rates, and per capita carbon emissions. Many
of these studies include education as one of many control variables, as opposed to the
main predictor of interest. This dissertation project aims to provide some clarity on the
role of education for sustainability through theoretically informed and empirically
rigorous analysis of the relationship between average years of educational attainment and

the carbon intensity of wellbeing.

The rest of the dissertation proceeds as follows. In chapter one, I highlight the
United Nations' influence on the conceptualization and implementation of sustainability
strategies over the last four decades. Then, I consider some of the theoretical and
empirical contributions of social scientists, and in particular environmental sociologists,
to our understanding of sustainability. I highlight how social scientists have unpacked the
evolution and implications of dominant discourses of sustainability within the field of

international governance. Then, I underscore the value of the measure of sustainability
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used in this project, namely, the carbon intensity of wellbeing. In particular, I emphasize
that CIWB is a measure of ““strong sustainability” in that it focuses exclusively on human

and environmental wellbeing.

Chapter two and chapter three draw on macro-sociological and development
theories to inform analyses of global and regional patterns in the relationship between
education and the carbon intensity of wellbeing. In chapter two, I hypothesize that gains
in education are associated with more sustainable societies, drawing on the ecological
modernization perspective and Amartya Sen’s conceptualization of education as the
expansion of human capabilities. I test the proposed hypothesis using two-way fixed
effects longitudinal modeling techniques to assess the relationship between national
educational attainment and the CIWB for a global sample of 76 nations between 1960
and 2010. Then, I assess how the relationship between education and CIWB changed in
six geographic regions over time. This analysis includes deliberations on how historical,
economic, and geopolitical factors may help explain the observed relationship between

education and sustainability.

In the third chapter, I consider how the global economic system interacts with
education to enhance or compromise sustainability outcomes. Two perspectives of global
integration inform this analysis, namely; world society and global political economy. I

explore the relationship between educational attainment operationalized as 1) average



years of educational attainment and i1) the percentage of the population with a college
degree and the CIWB using data for 73 countries with observations every five years from
1960 to 2010. This chapter focuses on how economic factors may interact with education
to affect its relationship with CIWB. I do this by assessing if the relationship between
education and CIWB varies by nations’ level of economic development. I also explore if
global trade relations, measured as exports as a percent of GDP, moderates the
relationship between these two variables. I add to the scholarship arguing that these
perspectives need not be understood as oppositional but instead focus on different
dimensions of a complex and sometimes contradictory global system (Jorgenson 2009a

Jorgenson et al. 2011; Shorette 2012; Longhofer and Jorgenson 2017).

In the final chapter, I explore the implications of these findings for the macro-
sociological theories that informed the analysis. I also consider the implications of my
findings for the global sustainability agenda. Finally, I outline some limitations of the

current research project and offer some suggestions for future research.
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1. INTERDISCIPLINARY PERSPECTIVES ON SUSTAINABILITY

The interdisciplinary literature dedicated to the study of sustainability is vast.
Entire subfields across the social and natural sciences are dedicated to the topic. Even
within the sub-discipline of environmental sociology alone, the concept is the focus of
much scholarly work. As an editorial in the journal, Environmental Sociology proposes,
“No other concept has done more to shape contemporary understanding of the social,
economic and ecological interdependencies implicated in environmental change” (Lockie

2016: 1).

In this chapter, I focus on the role of global institutions, and in particular, the
branches of the United Nations, in the construction of the concept of sustainability,
within the field of international governance. I also provide an overview of social science
deliberations on these intergovernmental approaches to sustainability, with a focus on
work dedicated to unpacking whose values and interests these agendas represent. After
that, I highlight social science approaches to measuring sustainability. Finally, |
summarize the conceptual and methodological origins of the dependent variable in this

project, the carbon intensity of wellbeing.
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1.1 SUSTAINABILITY AS AN INTERNATIONAL DEVELOPMENT

STRATEGY

In cataloging the rise of the concept of sustainability, environmental historian
Jeremy Caradonna (2017) argues that the current discourse is the outcome of three
centuries of work dedicated to unpacking the relationship between humanity and the
natural world. Many historians trace the first usage of the term sustainability to

eighteenth-century texts on forestry management (Groeber 2012; Caradonna 2017).

The term sustainability emerged in the international governance field during the
1970s. In 1972, a global think tank, the Club of Rome, argued that it was impossible for
trends in human population growth, food production, industrialization, and the associated
exploitation of natural resources, to continue without eventually causing the biosphere to
collapse. The authors sought to specify a global systems model that was: “1. sustainable
without sudden and uncontrollable collapse; and 2. capable of satisfying the basic

material requirements of all of its people.” (Meadows et al. 1972:158).

Civil society organizations, such as the International Union for the Conservation
of Nature (IUCN) and the World Wildlife Federation (WWF), in partnership with the
United Nations Environment Program (UNEP), also helped push a sustainability
discourse at this time. For example, in their “World Conservation Strategy,” the [UCN

endeavored “to stimulate a more focused approach to living resource conservation and to
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provide policy guidance on how this can be carried out” (IUCN-WWF 1980: iv). The
ITUCN approach to sustainability centered on environmental protection such as, “the
maintenance of essential ecological process and life support systems, the preservation of
genetic diversity and sustainable utilization of species and resources” (IUCN 1980:vi).
These perspectives were representative of a larger political and academic environmental
movement that had begun to gain traction during the 1960s and 1970s (Carson 1962;

Commoner 1971; Goldsmith 1974; The Ecology Party 1975).

In step with the growth of this movement, the United Nations and other related
international governance bodies led efforts to popularize the concept of sustainability.
The 1972 UN Stockholm Conference on the Human—Environment was the first
intergovernmental summit focused on human impacts on the environment. In 1983 the
former Prime Minister of Norway, Gro Harlem Brundtland, was asked by the Secretary-
General of the UN to create an independent organization to focus on environmental and
developmental problems and solutions. The resultant World Commission on Environment
and Development (WCED) released the first volume of “Our Common Future,” the
organization’s main report in 1987. This document often referred to as the Brundtland
report established the concept of “sustainable development” as a new guiding principle
for the United Nations (WCED 1987). The report also contained what would become the
most widely cited definition of sustainability within academic and policy fields.

According to the WCED report, sustainability relies on “development that meets the
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needs of the present without compromising the ability of future generations to meet their

own needs” (1987:43).

However, the mainstream United Nations approach differed from the more
ecologically oriented agenda of the IUCN. Notably, the Brundtland report placed a
central emphasis on economic growth as the engine to achieve the goal of global
sustainability?. According to the WCED 1987, the critical objectives of sustainable
development are; 1) reviving growth; ii) changing the quality of growth; iii) meeting
essential needs for jobs, food, energy, water, and sanitation; iv) ensuring a sustainable
level of population; v) conserving and enhancing the resource base; vi) reorientation
technology and managing risk; vii) merging environment and economics in decision

making, and, viii) reorienting international economic relations (WCED 1987:47).

The sustainable development discourse that emerged from this report is
subsequently summarized as a tripartite framework that aims to achieve economic and

social development while protecting the environment (Dawe and Ryan 2002). The

2 For some, the Stockholm conference (1972) marked the beginning of the effort to merge the goals of

economic development and environmental protection (Caldwell 1984).
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linkage of socio-ecological sustainability and national (economic) development was the
result of complicated global political processes at the time (Burns 2012), including the
increased influence of neo-classical economic strategies on global environmental
governance (Ciplet et al. 2005; Redclift 2005). For some, this emphasis on economic
growth differentiates the concept of sustainability from sustainable development

(Leéle 1987; Robinson 2004), while many others use the terms interchangeably.

This development approach to sustainability grew in popularity during the 1980s
(Redclift 2005). It was officially adopted at the Earth Summit in Rio de Janeiro in 1992
when the Commission on Sustainable Development was established. The Agenda
proposed in Rio, consistent with the approach proposed in the Brundtland Report,
stressed the congruence of social and economic development with environmental
protection (UN 1992). However, political interest in sustainable development waned in
the aftermath of the Rio Declaration (Holden et al. 2017). The UN World Summit in
2005 revitalized the agenda when attendees endorsed the three E’s of sustainability:

economic growth, equity, and environmental protection.

The political sustainable development agenda was reaffirmed by the UN
Conference on Sustainable Development in June 2012, at the “Rio+20” conference.
There, nations agreed to “work tirelessly” toward the full implementation of sustainable

development goals (UN 2012, 2015). According to the framework adopted by 193
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countries, the 17 Sustainable Development Goals (SDGs) and 169 associated targets aim

to achieve sustainable development as defined as the following:

Sustainable development recognizes that eradicating poverty in all its forms and
dimensions, combating inequality within and among countries, preserving the
planet, creating sustained, inclusive, and sustainable economic growth and
fostering social inclusion are linked to each other and are interdependent (UN

2015: 5).

Relevant to this research project, a fourth E, representing education, is often
included as an additional component of the sustainable development framework
(Caradonna 2014). Further, education is often positioned as a critical driver of sustainable
development within sustainability theory, research, and policy, particularly concerning its

role in promoting health and gender equality (Bostrom et al. 2018; UNESCO 2016).

Though not directly related to this research, there is also a growing academic and
policy field dedicated to effective learning and education for sustainability® (Henry 2009;

Dietz 2013; Bostrom et al. 2018). Notably, the United Nations agencies, led by

3 The interdisciplinary academic journal Environmental Education Research is to dedicated to advancing

theoretically and empirically informed understandings of environmental and sustainability education.
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UNESCO, implemented the United Nations Decade of Education for Sustainable
Development for the period 2005-2014, which aimed to reorient education toward
sustainability. As the follow-up, UNESCO launched the Global Action Programme
(GAP) on Education for Sustainable Development (2015-2019) at the UNESCO World

Conference on Education for Sustainable Development held in Aichi-Nagoya, Japan.

1.2 SOCIAL SCIENCE PERSPECTIVES ON SUSTAINABILITY

A variety of intergovernmental reports have acknowledged the critical role of
social scientists in generating understandings of the climate crisis and for helping to
formulate adequate responses (ISSC and UNESCO 2013). Social scientists, too, have
argued for greater engagement between their work and the sustainable development
political movement. They highlight that the presence of discourse on sustainability, and
the accumulation of scientific data regarding the impact of humans on the environment,
has not resulted in the structural reform needed to stem the climate crisis (Burns 2012;

Lockie 2012; Longo et al. 2016; Bostrom et al. 2018).

One vibrant strand of social science literature within this field maps the ontology
of sustainability. For example, environmental historian Cardonna (2017) has outlined
some of the conceptual challenges facing the sustainability political agenda, proposing
that the term has become a powerful and galvanizing buzzword which subsumes a variety

of, sometimes adversarial, political movements, and interests. Political scientist John
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Dryzek (2013) similarly argues that while sustainability is the most dominant discourse
of ecological concern, it remains one of several discourses concurrently in circulation®.
Analogously, environmental sociologist Lockie (2012) understands sustainability as an
assemblage of ideas, techniques, institutions, and processes. The author argues that the
complexity of sustainability as a symbolic and material construct inherently leads to
multiple and sometimes conflicting interpretations, as well as tensions between temporal,
moral, and economic interests (Lockie 2012, 2016). Relatedly Burns (2012) argues that
the normative and political origins of the concept of sustainability negate the possibility

of a meaningful definition.

While a unifying definition of sustainability is elusive, Ratner (2004) provides a

useful typology, based on Weber’s classic categories of value spheres and collective

4 The author provides a two-dimensional classification system to organize these approaches. He notes that
discourses can be reformist or radical viz. discourses can propose either reforming industrialism (which the
author defines as a commitment to economic growth) or radically departing from it. The second dimension
is whether the approach is prosaic or imaginative. Prosaic approaches focus on addressing the
environmental crisis through within the existing political economy as opposed to requiring a reimagining of
society. On the other hand, imaginative approaches place a more central emphasis on rearranging the
current social system around environmental concerns. According to the author, sustainable development

can be classified as a “reformist-imaginative” approach.
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rationality, to understand better this complicated construct. According to the author, three
models of sustainability overlap, co-occur, and vie for legitimacy in practice, namely,
sustainability as a technical consensus, an ethical consensus, and a dialogue of values.
According to Ratner, sustainability as a “technical consensus” is an expert-driven
technocratic process that focuses on the dimensions of sustainability, thereby producing
an accounting framework through which nation-states can implement the complex
agenda. Ratner highlights that Agenda 21, the primary policy document associated with
the 1992 Rio Summit and related World Bank® reports, exemplifies the technocratic

approach to sustainability.

Sustainability as an “ethical consensus,” on the other hand, relies on common
ethics for guiding social action, which positions sustainability as a version for the future,
as opposed to an environmental issue requiring a technical fix. Ratner draws attention to
the conclusion of the Brundtland Report as an example of this approach, which states
that: “human survival and wellbeing could depend on success in elevating sustainable
development to a global ethic” (WCED 1987:308). More recent examples of this
approach abound as the impacts of the climate crisis become more severe. For example,

in May 2019, an assessment of the state of global biodiversity led by the

5 See-Making Development Sustainable: From Concepts to Action- World Bank 1987.
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Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services
(IPBES) found that nearly one million species risk becoming extinct within decades. At
the official release of the report, the UNESCO Director-General Audrey Azoul stated:
“Following the adoption of this historic report, no one will be able to claim that they did
not know...We can no longer continue to destroy the diversity of life. This is our
responsibility towards future generations.” (United Nations 2019). Social scientists have
expounded the power of social solidarity and shared principles for motivating social
action (Holdgate 1996; Prades 1999; Dietz 2013). Holden et al. (2017) argue that there
has even been “an ethical turn” in the academic literature on sustainability, given the

gravity of the crisis.

Finally, Ratner (2004) proposes that sustainability is understood best as this third
model: “sustainability as a dialogue of values”. This typology emphasizes both the
subjective nature of the concept and conflicting priorities around acting toward
sustainability. Contestations to the interpretation and implementation of the United
Nations sustainable development agenda over the last four decades illustrate this third
typology well. For example, many academics and activists are critical about the
disproportionate power held by high-income nations in setting the inter-governmental
sustainability agenda. These critics argue that this power imbalance preserves global
inequalities, thereby foreclosing opportunities for systemic change (Redclift 1988, 2005:
Lohmann 1990; L¢1¢,1991; Banerjee 2003). For example, Banerjee (2003) argues that the
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sustainable development agenda commodifies nature in low-income nations in a way that
supports Western economic interests. Others have highlighted a misuse of the discourse
by powerful actors to deflect from the deleterious environmental implications of their

mainstream operations (Buttel and Gillespie 1988; Lohmann 1999; Downey 2015).

Many sustainability scientists argue that intergovernmental sustainable
development policies are not attentive enough to our complete embeddedness in the
natural world. For example, Rockstrom et al. (2009) propose a new approach for defining
preconditions for human development, which identified nine planetary boundaries®. The
authors argue that limiting the transgressions of these boundaries could help prevent
human activities from causing catastrophic environmental change. Building on this work
and other scientific studies on climate change, Griggs et al. (2013) argued for a list of
sustainability ‘must-haves’ for human prosperity and Earth systems survival, termed
global sustainability objectives (GSOs). These sustainability scientists argue that the
Brundtland Commission’s 1987 definition of sustainability should be reformulated to

‘development that meets the needs of the present while safeguarding Earth’s life support

6 Consistent with the typology of sustainability as a technical consensus, it is argued that these scientific

recommendations informed the drafting of the 2030 sustainable development agenda (See Leblanc 2015).
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system, on which the welfare of current and future generations depends’ (Griggs 2005:12

in Griggs 2013).

Intergovernmental sustainable development agendas have been criticized for
being too vague and too broad to be effective (Daly 1996; Griggs 2014; Holden et al.
2017). Notably, a review coordinated by the International Council for Science and
International Council for Social Science on the SDGs concluded that, of the 169 agreed
targets, 54 percent should be more specific, and 17 percent require significant work

(ICSU and ISSC, 2015).

1.2.1 Weak vs. Strong Sustainability

Perhaps the most enduring critique of intergovernmental approaches to
sustainability is the extent to which they continue to embrace economic growth, both in
discourse and practice, as a path to global sustainability (Lélé 1991; Giddings 2002;
Banerjee 2003; Redclift 2005; Daly 2005; Daly and Farley 2011; Dietz 2015; Longo et
al. 2016). The WCED report established the central role of economic growth in the
United Nation’s sustainability strategies. In which, it argued that poverty was primarily
responsible for environmental degradation, thereby making economic growth as the taken
for granted solution to the sustainability problem (Lél¢ 1991). From critical perspectives,
intergovernmental approaches to sustainability represent little more than the superficial

greening of development theory, whereby the overarching goal of economic development

34



takes ecological concerns somewhat into account. This coupling of economic growth
with the concept of sustainability can be partially explained by the influence of
corporations on environmental policy during the 1980s (Bernstein 2000; Longo et al.
2016) and the broader associated political turn toward neoliberal market solutions within

environmental governance during this era (Ciplet et al. 2015).

This embrace of economic growth, though less pronounced in the 2030 agenda’,
is increasingly controversial as the strain the current economic system is placing on the
global eco-system becomes more evident. Environmental sociologists have been
particularly active in illustrating the problematic relationship between economic growth
and environmental stress (York, Rosa, and Dietz 2003; Rosa, York, and Dietz 2004;
Jorgenson and Clark 2011, 2012; Rosa and Dietz 2012; Knight and Schor 2014;
Longhofer and Jorgenson 2017; Thombs 2018). Further, social science research has
illustrated that economic growth does not enhance human wellbeing, after a certain
threshold (Brady, Kaya, and Beckfield 2007; Diener, Kahneman, and Helliwell 2010;
Easterlin 1974, 2015). Though, this wellbeing threshold has yet to be met in many low

and middle-income nations.

7 Only goal 8 explicity references economic growth:Goal 8: Econonic Growth and Decent Work
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The increasing precarity of the global biosphere (Rockstrom et al. 2009; Griggs et
al. 2013; Holden et al., 2014, 2017) coupled with mounting evidence of the stress
economic growth places on the natural world, has led a growing number of ecological
economists environmental sociologists and others, to reassess how we define
sustainability. Most notably, many have called for an approach to sustainability that is
critical of the organization and operation of the dominant economic system, in order to
secure our survival (Sweezy 2004; Daly 2005; Daly and Farley 2011; Dietz and
Jorgenson 2014; Dietz 2015; Longo et al. 2016). The proposed approach to sustainability
recognizes both the socially constructed nature of the economy and our dependence on
the limits of the biosphere. It is sometimes visually presented as concentric circles, with
the economy nested within society, and society within the sphere of the environment
(Giddings 2002; Purvis, Mao and Robinson 2019), as opposed to the balanced tripartite

framework presented in the Brundtland report (Dawe and Ryan 2003). See Figure 1.
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Figure 1. Conceptualizations of Strong vs. Weak Sustainability
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These models are sometimes classified as weak vs. strong sustainability
(Morandin-Ahuerma et al. 2019). This distinction between approaches derives from the
subfield of ecological economics. Within this field, the differentiation between weak and
strong sustainability is based on contrasting positions on the long and short term
fungibility of physical, natural, and human, and later social, capital for generating human
wellbeing (Cobb and Daly 1989; Neumayer 2003; Dietz, Rosa and York 2009). Weak
sustainability positions these sources of capital interchangeably, whereby the depletion of
one can be justified in the interest of building another. Strong sustainability, on the other
hand, positions these types of capital as less interchangeable, begetting the need to
protect stocks of all types of resources, in particular natural capital. Ecological

economists and environmental sociologists argue that weak sustainability is too
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economically orientated to address the severity of the climate crisis (Daly 2005; Daly and

Farley 2011; Dietz and Jorgenson 2014; Dietz 2015; Longo et al. 2016).

1.3 MEASURING SUSTAINABILITY

Researchers and policymakers have acknowledged state and interstate efforts to
reach sustainability targets have fallen short because they have historically failed to
account for the tradeoffs or synergies across goals and targets. For example, several
United Nations reports recognize that Millennium Development Goal (MDG) targets
relating to environmental protections were negatively affected by policies and actions
targeting social and economic development (United Nations 2014; UNEP 2012; Leblanc
2015). As a result of these shortcomings, sustainability scientists highlight the need to
understand better the interactions between social and biophysical targets (Griggs 2014;

Nilsson et al. 2016, 2018).

A large body of social science literature has empirically tested the
interdependence of the spheres of sustainable development as conceptualized by the
United Nations, namely; social equity, economic growth, and environmental protection.
As previously noted, the subfield of macro-environmental sociology has revealed the
profoundly problematic relationship between economic growth and ecological outcomes

(York, Rosa, and Dietz 2003; Rosa et al. 2004, 2007; Dietz, Rosa, and York 2007, 2009,
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2012; Jorgenson and Clark 2011, 2012; Rosa and Dietz 2012; Jorgenson 2014; Jorgenson

and Dietz, 2015).

Those within sociology and related social sciences have also shown that economic
inequality compromises human wellbeing. For example, in a meta-analysis, Wilkinson
and Pickett (2006) conclude that about seven out of ten studies on the topic find at least
some association between economic inequality and worse population health outcomes.
More recently, sociologists have shown how social inequality and environmental
degradation are closely related. For example, domestic income and wealth inequality are
both positively associated with carbon emissions (Jorgenson 2015; Jorgenson et al. 2015,
2017; Knight, Schor, and Jorgenson 2017). Similarly, Jorgenson et al. (2020) find that the
harmful effect of fine particulate matter on life expectancy is greater in U.S. states with
higher levels of income inequality and larger black populations. Further, those who hold
disproportionate income often use their economic assets to promote their interests
through political influence, at the costs of broader social and ecological considerations
(Downey 2015; Jorgenson et al. 2017; Farrell 2016). Conversely, more pro-
environmental governance can also mitigate some of the impacts of climate change

(Dietz, Frank, Whitley, Kelly, and Kelly 2015).

A growing field of research is coupling these kinds of empirical investigations

into the interdependence of the dimensions of sustainable development directly with the
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United Nations policy framework. For example, some within the field of public health are
addressing problems of social equity and health outcomes in terms of the sustainable
development goals and associated targets. (Lim et al. 2016; Tulloch et al. 2016; Anand
and Roy 2016). Recently, Xu et al. (2020) developed and tested an index score, which
allows researchers to assess progress toward the entire sustainable development agenda
over time. The comprehensive method facilitates the exploration of trade-offs and
synergies between SDGs at national, regional, or other scales. In an application of the
method to provincial-level data in China, the authors reveal significant spatio-temporal
variations across regions with regards to progress toward the sustainable development
goals, and a concerning decline in some important environmental outcomes, such as

water access and quality.

The method proposed by Xu et al. (2020) adds to a wealth of interdisciplinary
research dedicated to creating an integrated measure of sustainability (Parris and Kates
2003). Attempts to systematize sustainability are complicated by the heterogeneity of
theoretical assumptions, scientific methods® , and norms on which they rely. Also, many

of these frameworks fail to adequately capture the extent to which indicators are mutually

8 Composite indicators can be particularly problematic because they are particularly vulnerable

measurement and cross-national comparability challenges (Parris and Kates 2003; Dietz et al. 2009).

40



reinforcing or contradictory (Hak, Molden and Dahl 2012). One integrative approach,
particularly prominent among economists, is "green accounting" through which national
measures of economic performance such as gross domestic product (GDP) are adjusted to
reflect environmental and social tradeoffs or concerns (Hecht 2007). While popular, this
approach is limited by the extent to which it is ingrained in the dominant economic
system (Dietz et al. 2009). The energy/ecological/carbon intensity of wellbeing is an
analytical tool that overcomes this issue by re-centering the concept of sustainability on
the interplay of human wellbeing and the natural environment. In this way, it is a metric

for strong sustainability.

1.3.1 The Environmental/ Carbon Intensity of Well Being

Building on the pioneering work of sociologists Mazur and Rosa (1974) and
stochastic frontier production models used by economists, Dietz, Rosa, and York (2009)
establish the sustainability framework which provides the basis for the
Environmental/Carbon Intensity of Wellbeing metric. The authors propose a conceptual
and methodological shift away from focusing on “environmental bads” to instead
focusing on the “goods” nations produce from stressing the environment by measuring
the environmental efficiency in producing human wellbeing (EWEB). They
conceptualize sustainability as the efficiency with which nations produce human

wellbeing from the use of resources. The inputs in the production function of
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sustainability are financial, human, and natural capital, operationalized as GDP, adult
literacy and school enrollment, and a nation’s environmental footprint, respectively. The
output of human wellbeing is operationalized as life expectancy. The authors note that
while life expectancy is not the only indicator of human wellbeing, and not without
limitations, it has many comparative strengths, including consistency across national

contexts and through time (See Dietz 2015 for further discussion).

Dietz, Rosa, and York (2012) reformulate this production function to examine
environmental intensity, as opposed to efficiency, of human wellbeing. The authors
incorporate environmental stress into the outcome variable by creating a ratio of
environmental stress/wellbeing, operationalized as environmental footprint/life
expectancy. Countries with low environmental footprint but early mortality (low
wellbeing) and countries with high life expectancy and ecological footprint both have
high Environmental Intensity of Well Being (EIWB), an undesirable outcome. States
with low environmental footprint but high wellbeing have low EIWB®. In this panel

analysis of data between 1961 and 2003, the authors find a U-shaped quadratic

° A related study illustrates the complexity of the drivers of this status, in that countries that produce high

wellbeing per unit of carbon emissions do not represent a clear pattern or model of development (Lamb et

al. 2014).
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relationship between economic growth and EIWB. These findings challenge the

presumed alignment between economic growth and sustainability.

A variety of related studies build on these findings, using the EIWB. For example,
in a longitudinal analysis of the ecological intensity of wellbeing in developed and less
developed countries, Jorgenson and Dietz (2015) find that since the early 1970s,
economic growth has little effect on EIWB in less developed countries and leads to
somewhat increased EIWB in developed countries. Jorgenson, Alekseyko, and Giedraitis
(2014) analyze the energy intensity of wellbeing (EIWB) for nations in Central and
Eastern Europe from 1992 to 2010 and find an increasingly less sustainable relationship

between EIWB and economic development for the countries in this region.

Of particular relevance for this project, a growing body of sociological research
investigates the factors impinging on the carbon intensity of wellbeing (CIWB). In these
studies, the numerator is production-based or consumption-based carbon emissions, and
the denominator is average life expectancy at birth. Jorgenson (2014), who first
introduced the CIWB metric, analyzes the relationship between economic growth and the
carbon intensity of wellbeing in regional samples of nations from 1970 to 2009. The
author finds economic growth has a positive, relatively large, and persistent effect on
CIWB through time for countries in North America, Europe, and Oceania and identifies

an increasingly ecologically unsustainable relationship among nations in Asia and South
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and Central America and Africa. Jorgenson and Givens (2015) complete a follow-up
panel analysis on the relationship between economic development on consumption-based
CIWB between 1990 and 2008, for 69 nations throughout the world. The authors find that
the intensifying effect of economic development on CIWB increased through time for the
overall sample with the most unsustainable relationships observed in OECD nations.
Consistent with global analyses, Sweidan (2018) finds a problematic relationship

between economic growth and CIWB in the MENA region for the period (1995-2013).

After an initial focus on economic growth, researchers applied the analytical tool
to understand better how other characteristics of a society and or the global system affect
a nations’ CIWB. Jorgenson (2015) investigates the effect of domestic income inequality
on CIWB!? for a sample of 22 OECD nations and a sample of 41 non-OECD nations for
the period 1990-2008. The author finds that income inequality began increasing CIWB in
the 1990s for both OECD and non-OECD nations, and the effect of inequality on CIWB
continued to increase in magnitude through time. Givens (2016) explores the relationship
between urbanization and CIWB between 1990 and 2011 for 78 countries. The author

finds that economic development, urbanization, and the percentage of urban populations

10 In this study Jorgenson uses consumption-based carbon emissions in the numerator of the CIWB ratio.
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with access to improved water and sanitation are associated with higher CIWB. In an
analysis of 138 countries between 1990 and 2008, Mayer (2017) fails to find a significant
relationship between the carbon intensity of wellbeing and measures of democratic

governance.

Particularly relevant to the empirical investigation presented in chapter three of
this project, Givens (2017) evaluates the world society proposition that more world
society and world polity integration, indicated by INGO, EINGO, and IGO presence, will
reduce the CIWB. The author finds that world society/world polity integration is
associated with a reduction in CIWB, but only in more developed nations, and only when

using the production measure for CO; emissions.

Also, relevant to the research presented in chapter three of this dissertation, in an
investigation informed by the theory of ecological unequal exchange, Givens (2018)
investigates if uneven integration into global trade networks affects the CIWB of nations.
Based on an analysis of data for 81 countries from 1990 to 2011, Givens finds that
exports to high-income countries did have an intensifying effect on CIWB, for the
samples of non-high-income countries, especially from 1994 to 2002 and from 2006 to
2011. On the other hand, the author reveals a consistently beneficial relationship between

global trade integration and CIWB for high-income nations.
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The breadth and depth of this research illustrate the conceptual and analytical
strengths of EIWB/CIWB as a measure of sustainability. First, by focusing solely on
socio-ecological factors, the metric overcomes what Longo et al. (2016) classify as the
“pre-analytic vision” of sustainability, which naturalizes capitalist social relations,
thereby foreclosing essential questions regarding the dominant economic system. Also,
the metric allows for comparative assessments of the driving forces of environmental
change across nations and over time. Further, it allows the social science of sustainability
to uncover which characteristics of society may enhance human wellbeing while limiting
environmental costs, and how these social structures may interact with the economic
system to enhance or compromise national sustainability. This dissertation project adds to
this field by assessing how education, a social institution widely regarded as useful for
enhancing human wellbeing, affects a nation’s CIWB. Furthermore, I investigate how

global economic factors may moderate this relationship.

1.4 CONCLUSION

This chapter provides an abridged overview of social science, and in particular,
sociological contributions to the study of sustainability. I sketch the evolution of the
sustainability discourse within the field of international governance over the last four
decades. I highlight social science perspectives on whose interests these sustainability

plans and policies represent. I also provide a brief overview of the theoretical and
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methodological origins, as well as the value of the dependent variable used to represent

sustainability in this dissertation, namely, the carbon intensity of wellbeing.

In the following two chapters, I draw on macro-comparative theories of global
development, global culture, and political economy to understand patterns in the
relationship between education and the carbon intensity of wellbeing. The next chapter
investigates this relationship across six geographic world regions between 1960 and
2010. The investigation is theoretically informed by ecological modernization theory and

Amartya Sen’s capabilities framework.
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2 EDUCATIONAL ATTAINMENT AND CIWB: A REGIONAL ANALYSIS

NOTE: This is an amended pre-copyedited, author-produced version of an article accepted
for publication in Social Forces following peer review. The version of record Kelly, O.
(2020). “The Silver Bullet? Assessing the Role of Education for Sustainability”. Social

Forces. is available online at Social Forces, https://doi.org/10.1093/st/soz144

2.1 INTRODUCTION

On September 25th, 2015, the United Nations General Assembly adopted a
resolution formally launching the United Nations Sustainable Development Goals
(SDGs). While the previous set of international development targets, the Millennium
Development Goals, focused primarily on addressing extreme poverty, the SDGs aim to
promote human and ecological wellbeing—in a balanced and integrated manner (United
Nations 2015). Sustainability strategies have been part of mainstream development
discourse since at least the 1980s (Purvis, Mao and Robinson 2019). However, the 2030
sustainable development agenda is the most widely adopted framework to position social
and economic development with ecological sustainability, as cohesive, not parallel,
objectives. Given the complexity of this plan, many scholars have highlighted the need to
explore further the interdependence of these targets (Nilsson et al. 2018; Pongiglione

2015; Reddy and Kvangraven 2015).

63



The goal of raising nations’ rates of per capita educational attainment has been part
of global development policy since the Universal Declaration of Human Rights
(UDHR1948, Article 26). Policymakers included it in many subsequent international
treaties and frameworks, including the current Sustainable Development agenda (SDG 4).
Gains in per capita educational attainment are known to affect social outcomes in a
variety of ways. Higher rates of educational attainment are indirectly linked to gains in
human wellbeing through spill-over effects into household-level and national-level
income (Mankiw, Romer and Weil 1992). Relatedly, higher rates of educational
attainment are associated gains in other social outcomes, such as health (Anand and
Bérnighausen 2004; Arendt 2005; Goesling 2007; Marmot 2005) social capital (Helliwell
and Putnam 1999; Coleman 2000), and self-assessments of wellbeing (Ross and Zhang

2008; Eide and Showalter 2011; Yakovlev and Leguizamon 2012).

Empirical evidence in sociology on the relationship between education and
environmental outcomes at the macro level is mixed. For example, Jorgenson (2003,
2005) finds that the ecological footprint of nations is positively associated with literacy
rates, net of various political-economic factors. In a cross-national study, Mayer (2013)
finds an association between increased tertiary enrollment rates and per capita CO»

emissions.
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On the other hand, Dietz et al. (2007) find that gains in education do not necessarily
increase environmental stress. Further, Jorgenson et al. (2018) find that the percent of the
population with a college degree has a modest attenuating effect on the CIWB, within the
United States. In this chapter, I delve into the relationship between educational attainment
and sustainability and, in doing so, add to the social science literature on sustainability in

three ways.

First, this study integrates the capabilities approach (Sen 1999; Nussbaum and Sen
1993) with a dominant theory within environmental sociology, thereby illustrating the
potential analytical power of the capabilities approach for macro-comparative analyses in
environmental sociology and other studies of sustainability. Specifically, in this chapter I
integrate the central thesis of ecological modernization theory; that development leads to
less carbon-intensive economies and more ecologically oriented societies (Mol 2001,
2002; Mol, Spaargaren, and Sonnenfeld 2013), with Sen’s (1999) conceptualization of
education as a critical capability, which enhances individual and community functioning.

I test the related hypothesis that gains in education may support global sustainability.

Second, this study is the first to assess how global gains in educational attainment,
between 1960 and 2010, concurrently affected human and environmental wellbeing. This
kind of comparative assessment of the environmental costs of social gains is possible

because the outcome variable, the carbon intensity of wellbeing (CIWB), captures how
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socioeconomic processes simultaneously affect both the biophysical world and human
wellbeing (Jorgenson and Dietz 2015). CIWB is a ratio of national environmental impact
over average life expectancy. It is a widely used metric for sustainability within
environmental sociology and other disciplines (Dietz et al. 2012; Jorgenson 2014, 2015;
Jorgenson and Givens 2015; Givens 2015, 2017, 2018; Sweidan 2018; Jorgenson et al.

2018).

Third, in this chapter, I provide a regionally specific analysis; I consider how the
complex historical, cultural, and geopolitical contexts in six geographic regions may have
determined the relationship between education and sustainability. These temporal and
regionally-specific analyses are necessary because, like other social institutions, the form
and effect of education can differ across time and social-economic contexts (Collins

1971; Arnove 1980; Montenegro and Patrinos 2014).

In the next section, I summarize the relevant macro comparative perspectives and
empirical research on the links between education and sustainability. After that, I outline
the study methodology and follow with a presentation of the study findings. In the
discussions section, I interpret the findings within the context of specific histories of the
country groups. I also offer some brief concluding remarks. I provide a more detailed
conclusion, which considers the implications of the findings in more depth, in the final

chapter of this dissertation.
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2.2 EDUCATION AND SUSTAINABILITY

A seminal document on sustainability published by the World Commission on
Environment and Development (WCED) defines global sustainability as “development
that meets the needs of the present without compromising the ability of future generations
to meet their own needs” (1987:43). The approach to sustainability outlined in this report
is widely used across academic, policy, and commercial fields (Dryzek 2013). The
approach is often presented as three interlocking spheres of sustainability; economy,

society, and environment (UNESCO 2012).

Given the growing evidence on the problematic nature of the relationship between
economic growth and environmental stress, many are advocating for an approach to
sustainability which places a larger emphasis on social and ecological systems (Redclift
1987, 2005; Longo et al. 2016; Holden et al. 2017). To that end this research uses a
purely socio-ecological measure of sustainability namely the carbon intensity of
wellbeing (Dietz and Jorgenson 2014). In the proceeding sections focus on unpacking the
interdisciplinary scholarship on the connection between education and the two
components of socio-ecological sustainability: human wellbeing and environmental

outcomes.
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2.2.1 Education and Human Wellbeing

Conceptual frameworks of development have traditionally highlighted the
importance of national educational attainment for its utility in facilitating economic
growth through enhanced human capital (Psacharopoulos 1972, 1985). In recent decades,
the conceptualization of the benefits of education within the international development
scholarly community has evolved beyond this economically rooted framing of human
capital stocks to a more socially oriented human capabilities approach (Nussbaum and
Sen 1993; Sen 1999). Specifically, they position education as central to creating “an
enabling environment for people to enjoy long, healthy, and creative lives” (United
Nations Development Program (UNDP) 1990, 1). This discourse, though still inherently
anthropocentric, stresses the intrinsic, as well as instrumental, value of education as a
social good. For example, Nussbum (2004) notes the importance of education for self-

respect, cultivating the power of expression, and forming social relationships.

Empirically, increased educational attainment is associated with gains in subjective
wellbeing (Ross and Zhang 2008; Eide and Showalter 2011; Yakovlev and Leguizamon
2012) and social capital (Coleman 2000; Helliwell and Putnam 1999) across high- and
low-income national contexts. Investment in education has been linked to gains in other
social spheres. Cross-disciplinary literature highlights the relationship between increased

population health outcomes and gains in educational participation (Goesling 2007;
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Marmot 2005; Arendt 2005; Anand and Barnighausen 2004). Studies suggest that raising
the average level of education of women in lower-income settings is associated with
gains in wellbeing through a variety of mechanisms. Educated girls and women tend to
get married later than their less-educated peers (Clark et al. 2006; Jain and Kurz 2007),
and those who marry later are less likely to experience intimate partner violence (Speizer

and Pearson 2011), thereby enhancing wellbeing.

Public health data show that female literacy rates and combined school enrollment
are moderate predictors of maternal mortality rates (McAlister and Baskett 20006).
Specifically, those with no education are 2.7 times more likely to experience a
pregnancy-related death than those with a secondary level of education (Karlsen et al.
2011). Educated women are also better equipped to meet the health and nutritional needs
of their children (Richards et al. 2013; Raj et al. 2010). In a systematic review of the
estimated contribution of women’s education to the reductions in child mortality,
Gakidou et al. (2010) calculate that of the 8.2 million fewer deaths in children younger
than five years between 1970 and 2009, 4.2 million (51.2 percent) could be attributed to
increased educational attainment in women of reproductive age. Given these associations
between education and other indicators of human wellbeing, it is unsurprising then that
empirical analyses link gains in life expectancy (the denominator of the CIWB ratio) to

better-educated populations in both high-income (Meara, Richards and Cutler 2008;
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Ikeda et al. 2011; Hoyert and Xu 2012) and low-income nations (Marmot 2005;

Jayachandran and Lleras-Muney 2009).

2.2.2 Education and the Environment

Much of the sociological literature on education and environmental outcomes
focuses on the connection between an individual’s educational attainment and their
reported environmental values. One macro-level perspective, which is potentially fruitful
for our understanding of the relationship between educational attainment and broader
environmental impacts, is ecological modernization theory. Early iterations of this theory
emphasize the role of technological innovation in allowing industries to prevent
environmental problems from occurring, thus making it a critical factor in addressing a
nation’s impact on the biophysical world. The theory also proposes that the process of
societal modernization is accompanied by ecological rationality, which advances
environmental considerations within government decision-making. These technological
and political shifts mediate the deleterious ecological outcomes of economic development

over time (Mol 2002, 2003; Mol, Spaargaren, and Sonnenfeld 2013).

More recent iterations of the theory emphasize that “strong ecological
modernization” is predicated on robust democratic participation, which allows citizens to

demand environmental considerations in national policy (Mol, Spaargaren, and
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Sonnenfeld 2013). Though not explicated in theory, much of the economic, technical, and

political change that undergirds ecological modernization relies on educated populations.

Empirical testing of ecological modernization theory has found mixed (Liang and
Mol 2013) and, in many cases, contradictory evidence (Dinda 2004; Jorgenson and Clark
2011, 2012; Jorgenson and Dietz 2015; York et al. 2003). Partly in response to these
findings and other substantive critiques, some environmental sociologists have argued
that ecological modernization should be understood as a spectrum. From this perspective,
the extent to which societies place limits on economic growth in the interests of
environmental protection is primarily determined by the distribution of political power

(Shwom 2011).

There is some overlap between this interpretation of ecological modernization
theory and the capabilities approach. The capabilities approach also stresses the positive
relationship between democratic participation and sustainable development. For example,
Sen (1999) notes that “more informed and less marginalized public discussion of
environmental issues may not only be good for the environment; it could also be
important for the health and functioning of the democratic system itself” (159). Building
on this position, Sen (2013) advocates an approach to sustainability, that engenders
reasoned and interactive agency governments and the communities they represent on how

best to meet the challenge of sustainability. However, the capabilities approach
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complicates the link between the functioning of social and democratic institutions and
environmental sustainability. Sen stresses that these institutions cannot be viewed as
mechanical devices for (sustainable or equitable) development. He stresses instead that
“their use is conditioned by our values and our priorities, and by the use, we make of the

available opportunities of articulation and participation” (1999:158).

There are other differences between these approaches that can help clarify how a
social institution, such as education, shapes the environmental outcomes across varying
national contexts. On the one hand, ecological modernization theory positions long-term
economic growth and affluence as necessarily preceding national environmental

protection mandates (Spaargaren and Mol 1992; Zahran et al. 2007).

On the other hand, the capabilities framework rejects the inherent linearity of this
conceptualization, stressing the heterogeneity of national development paths and the
important role of cultural values. The strong ecological orientations among more
traditional, less economically oriented societies, such as many indigenous peoples,
illustrate the importance of cultural values in mediating the relationship between human
and natural systems (Weber 1998; Yohannan 2016). The capabilities approach
emphasizes the importance of continuous investment in institutions and social goods,
including education, as a country experiences economic growth, for the achievement of

equitable national and individual wellbeing (Nussbaum and Sen 1993;Sen 1999).
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Another critical distinction for ecological modernization scholars is the emergence
of a technical prowess among a national population that facilitates the mitigation of
environmental degradation. However, Nussbaum (2010) argues that scientific and
technical education is not where the power for equitable and sustainable development

lies.

Instead, she emphasizes that it is an education system geared toward empowering
critical and agentic citizens, which leads to a national culture of accountability, which, in
turn, is functional for equity and sustainability. Education is included in some empirical
analyses of how socio-economic factors impact the environment, but it is usually treated
as a control variable. For example, in a comparative analysis of economic stressors, Dietz
et al. (2007) find that gains in education do not increase environmental stress. In a sex-
specific study of how inequality and other socio-political factors affect the CIWB across
the 50 United States, Jorgenson et al. (2018) find that the percentage of a state’s

population with a college degree has a modest attenuating effect on the CIWB.

In contrast, Jorgenson (2003, 2005) finds that the per capita ecological footprint of
nations is positively associated with literacy rates, net of various political-economic
factors. In an analysis of cross-national panel data for the period 1998-2008, Mayer
(2013) finds an association between increases in national spending on education, and

tertiary enrollment rates, and per capita CO> emissions. The findings I present in this
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chapter build on this prior sociological work and aim to deepen our understanding of the

role of education in national sustainability across regions and over time.

2.3 METHODS

2.3.1 Data

The data for this study is for 76 countries with observations every five years for the
period of 1960-2010. The countries are grouped, based on World Bank regional

classifications of nations (World Bank 2015).
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Table 1. Countries Included in the Study by Region

Advanced East Asia and Latin Middle East South Asia Sub-Saharan
Economies the Pacific America and North Africa Africa

the Caribbean
Austria China Argentina Algeria India Benin
Australia Fiji Bolivia Egypt Sri Lanka Cameroon
Canada Hong Kong Brazil Iran Nepal Central African

Republic
Denmark Japan Chile Morocco Pakistan Cote d’Ivoire
Finland Indonesia Colombia Tunisia Congo
France Korea, Rep of = Costa Rica Turkey Democratic
Republic Congo

Greece Philippines Dominican Gabon

Republic
Ireland Papua New Ecuador Ghana

Guinea

Iceland Singapore Guatemala Kenya
Italy Thailand Guyana Liberia
Luxembourg Honduras Mauritania
Netherlands Jamaica Niger
Norway Mexico Rwanda
Portugal Nicaragua Sudan
Spain Panama Senegal
Sweden Peru Sierra Leone
USA Salvador South Africa
United Uruguay Swaziland
Kingdom

Venezuela Togo
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I selected a regional-income hybrid classification system instead of national
income-based groupings because of the fluidity of the latter, particularly considering the
longitudinal orientation of the study. Table 1 lists the countries included in the analyses.
Western Europe, North America, Australia, and New Zealand are included in one
regional category labeled as “advanced economies” because of the economic, social, and
historical commonalities between these particular nations. This approach is common in

past sociological research on CIWB (Jorgenson 2014; Jorgenson and Givens 2015).

2.3.2 Dependent Variable

The dependent variable in this study is the carbon intensity of wellbeing (CIWB).
The CIWB ratio is based on a production function of sustainability produced by Dietz et
al. (2009), which highlights the “goods” nations produce from stressing the environment
by measuring the “environmental efficiency in producing human wellbeing” (EWEB). In
this approach, sustainability is conceptualized as the efficiency with which human
wellbeing is produced from the use of natural resources. The output of human wellbeing
is operationalized as life expectancy. Later Dietz et al. (2012) incorporate environmental
stress into the outcome variable, thereby creating a ratio of environmental
stress/wellbeing operationalized as ecological footprint/life expectancy. Jorgenson (2014)
introduces the CIWB ratio in an analysis of the relationship between economic growth

and the CIWB in regional samples of nations from 1970 to 2009. A growing body of
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sociological research investigates the factors impinging on production-based or
consumption-based CIWB (Jorgenson 2014, 2015; Jorgenson and Givens 2015; Mayer

2017; Givens 2015, 2017, 2018; Sweidan 2018; Jorgenson et al. 2018).

In this approach, sustainability is conceptualized as the efficiency with which
human wellbeing is produced from the use of resources. The output of human wellbeing
is operationalized as life expectancy. Later Dietz et al. (2012) incorporate environmental
stress into the outcome variable, thereby creating a ratio of environmental
stress/wellbeing operationalized as ecological footprint/life expectancy. Jorgenson (2014)
first introduces the CIWB ratio in an analysis of the relationship between economic

growth and the CIWB in regional samples of nations from 1970 to 2009.

In keeping with this approach, the numerator in the ratio in this study is CO>
emissions in metric tons per capita (from the burning of fossil fuels and the manufacture
of cement). The denominator is average life expectancy at the time of birth. Countries
with low carbon footprint but early mortality (low wellbeing) and countries with high life
expectancy and carbon footprint both have high CIWB, an undesirable outcome. Nations
with low carbon footprint but high wellbeing have low CIWB. The data for carbon
emissions and life expectancy come from the World Bank’s World Development
Indicators online database (2010). To avoid either the numerator or the denominator

having a disproportionate influence on the CIWB ratio, I take the same approach as
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others (Dietz et al. 2012; Jorgenson 2014, 2015; Jorgenson and Dietz 2015; Givens 2015,
2017, 2018) and constrain their coefficients of variation to be equal by adding a constant
to the numerator, the CO, measure. This method shifts the mean without changing the
variance. The coefficient of variation for CO; per capita is 1.37, and for life expectancy,
it is 0.185. Thus, to calculate CIWB, a constant of 24.2 is added to the carbon emissions
data, which are then divided by average life expectancy, and then multiplied by 100 to

scale the ratio. In particular;

CIWB = [(COapc + 24.2)/LE] x 100

As Figure 2 illustrates, advanced economies are consistently the largest emitters of
production-based carbon emissions per capita. Partly owing to the outsourcing of
manufacturing to other regions, and the aftermath of the 2008 financial crisis, there is a
slight decline in production-based CO> emissions in such nations after 2005. Both the
East Asia-Pacific and Middle East North Africa (MENA) regions exhibit a steady
increase in production-based emissions throughout the study period. Latin America’s per
capita emissions have not increased at the same rate as other regions during the study
period. Emissions increased gradually in South Asia before 1990. After that, emissions
increase more dramatically, partly due to the high rates of economic growth experienced
in India since the early 1990s. Per capita, CO, emissions have remained relatively

stagnant for nations in sub-Saharan Africa.
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Figure 2. Per Capita Production Based CO: by Region (in log terms)
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As Figure 3 illustrates, for the majority of nations included in this study, average

life expectancy at birth has increased, though progress has not been uniform. Advanced

economies consistently have the highest life expectancy rate, though the magnitude of

this advantage diminished over time. The Latin American and the Caribbean regions have

followed a similar trajectory to East Asia and Pacific with a starting average life

expectancy of 55 and 54 years, respectively. Both regional samples of nations had

average life expectancies of 74 years by 2010.
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Figure 3. Average Life Expectancy by Region
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Similarly, the MENA region had an average life expectancy of 74 by 2010, while

the estimated life expectancy for nations included in this regional sample was just 46 in

1960. The average life expectancy for the South Asian countries in this study was also 46

in 1960 and increased to 68.5 years by 2010. In sub-Saharan African nations included in

this study, average life expectancy went from 41 to 58, with a period of stagnation

between 1980 and 2000.
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Figure 4. Select CIWB for Eight Nations and the Sample Average, 1960-2010
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Figure 4 graphs the CIWB measure for eight nations from the different regions
and the overall sample’s average. The eight nations were chosen to illustrate the diversity
in levels and trajectories of national-level CIWB throughout the world. As the figure
shows, the CIWB for the United States moderately decreased over time, but its value in
2010 remained the second largest of the nations included in the illustration. In other
words, throughout the study period, the environmental cost of enhancing citizens’
wellbeing remained consistently high in the United States. By contrast, Sweden, another
high-income nation, had a substantially lower CIWB value at both the starting point and

the endpoint of the study. China showed a substantial decline in CIWB between 1960 and
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1980, owing to the 17-year leap in life expectancy that occurs during these 20 years. The
carbon intensity with which China produced wellbeing for its citizens stagnated between
1980 and 2000 but rose sharply after that. Costa Rica and Brazil, the Latin American
nations highlighted in Figure 4, had CIWB values consistently well below sample
averages throughout the 50 years. India experienced a steep decline in CIWB between
1960 and 1980 and was below the sample average for CIWB by 2010. Steeper still was
the decline in CIWB for Senegal. This African nation had the highest CIWB value of the
eight nations presented in 1960 but was below the sample average by 2010. South Africa,
on the other hand, had a CIWB value above the sample average, but below China in
1960, and climbed to the position of highest CIWB value for the nations in the figure by

2010.

2.3.3 Independent Variable

The independent variable of interest for this study is average years of educational
attainment for men and women aged 15—64. These data are from the Barro- Lee
Educational Attainment Database and are recorded in 5-year increments for the age group
15 years and over (Barro and Lee 2013). They are drawn from census/survey
information, as compiled by UNESCO, Eurostat, and other sources. As Figure 5
illustrates, the average years of schooling per person have increased over the 50 years

under consideration. Advanced economies had the highest rate of educational attainment

82



in 2010 with 11 years of schooling per capita aged 15-64, up from 6 years in 1960. East
Asia became the region with the second-highest rate of educational attainment by 2010,
at nine years per capita up from just three years in 1960. For the nations included from
the Middle East and North Africa region, rates of educational attainment were
comparable to sub-Saharan Africa in 1970, at only one year per capita, but increased to
more than seven years per capita by 2010. South Asia had the second-lowest rate of per
capita attainment in 2010 at 6.4 years per capita, up from 1.6 years in 1960. In 2010, sub-
Saharan Africa had the lowest regional attainment rate at five years of schooling per

person aged 15-64.

Figure 5. Average Per Capita Educational Attainment for the Population aged 15-64 by

Region
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2.3.4 Control Variables

In this dissertation, I focus on the relationship between education and a socio-
ecological definition of sustainability. Therefore, estimated models control for GDP per
capita (economic resources), while evaluating the effects of education (social resource)
on the CIWB (sustainability). GDP per capita is measured in constant 2010 US dollars

(World Bank, World Development Indicators 2010).

By controlling for GDP, it is possible to extricate the direct effect of education on
national sustainability, net of economic inputs. Parsimonious models, such as these, are
also the methodological approach of choice in related studies of CIWB where the case-
specific and time-specific intercepts, included as two-way fixed effects, explain a very
substantial amount of variation in the dependent variable (Jorgenson 2014, 2015;

Jorgenson and Dietz 2015; Jorgenson and Givens 2015; Givens 2015, 2017, 2018).

2.3.5 Estimated Models

Models were estimated using Prais-Winsten regression techniques with panel-
corrected standard errors, using the software package Stata (version 15). This approach is
an appropriate method for dealing with cross-sectional dependence (i.e., within-group
error correlation), which occurs in cross-sectional time-series data with 10—100 units,

observed over relatively long periods (Wooldridge 2005). I include country-specific and
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year-specific intercepts, making the models equivalent to two-way fixed effects models.
The country-specific fixed effects explain away between-country variation by removing
the influence of factors unique to each country that are time-invariant. Year-specific

intercepts account for factors common to all nations that are unique to each time point.

In the first model, I examine the relationship between education and CIWB for the
full sample of nations. Consistent with past studies of CIWB that focused on other
predictors, to account for potential regional variation, interaction terms between

education and region are included in the model for the overall sample.

The main effect of the region is perfectly correlated with and thus accounted for by
the country fixed effects (Allison 2009). To better understand how the effect of education
manifests across different regional contexts over time, I estimate the same two-way
fixed-effects models for each of the six regional subsamples. These models include
interactions between education and time dummy variables (Allison 2009), an approach
common in much sociological research on CIWB and other related topics (Givens 2015,
2017; Huang 2018; Jorgenson 2014, Jorgenson and Clark 2011, 2012; Thombs 2018). All
variables were transformed with the base ten logarithms. Therefore, the estimated
coefficients are elasticity coefficients, where a 1 percent change in the independent

variable leads to an estimated percent change in the dependent variable.
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2.4 RESULTS AND DISCUSSION

Estimates for all models are presented in Tables 2 and 3. The R-square statistic did
not fall below 0.98 in any of the reported models. These high R-square statistics are
consistent with other research using similar methods and are primarily due to the
unreported country-specific and year-specific intercepts which combined account for a
substantial amount of variation in the outcome, leading to relatively conservative

hypothesis testing.

Table 2 presents the results of the first model, which examined the relationship
between education and CIWB, controlling for GDP, country-specific, and time-specific
effects for the full sample of 76 nations. The model includes interaction terms between
education and region to determine how the impact of mass education differs across
regional contexts during this 50-year study period. In this model, the baseline effect of
education on CIWB in advanced economies was not significantly different from zero.
Therefore, the elasticity coefficients for the other regional categories were equal to the
coefficient for the interaction effect of region and educational attainment, if the

interaction was statistically significant.
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Table 2. Elasticity Coefficients for the Regression of Average Years of Schooling on

CIWB 1960-2010 (controlling for GDP, time, and country-level effects)

Advanced = East Asia and Latin Middle East, South Asia ~ Sub-Saharan
Economies the Pacific America and =~ North Africa Africa
the
Caribbean
0.10 - 19%* - 29%** -0.30%** -0.40%** -0.27%**

* p<0.05, ** p<0.01, *** p<0.001

R?=0.9891

Estimates derived from Prais-Winston two-way fixed-effects elasticity model with panel-
corrected standard errors and AR(1) corrections;

No of observations 824 No of countries 76

As the results in Table 2 show, between 1960 and 2010, average years of per capita
schooling was inversely related to the carbon intensity with which nations produce
wellbeing for their citizens for all regions outside of advanced economies. The inverse
relationship between years of schooling and CIWB, observed for most regional samples
of nations, is a desirable outcome from a sustainability perspective. Over the 50 years, the
most substantial effects were observed in South Asia, where a 1 percent increase in
education was associated with a 0.4 percent lower predicted value for CIWB. The next
most substantial effect was seen in the Middle East/North Africa region, where a 1

percent increase in per capita education was associated with a 0.3 percent lower CIWB.
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Similarly, in Latin America and the Caribbean region, a 1 percent increase in
education was associated with a 0.29 percent lower predicted value in CIWB. In sub-
Saharan Africa, a 1 percent increase in education was associated with a 0.27 percent
lower CIWB. Finally, in the East Asia-Pacific region, a 1 percent increase in education
was associated with a 0.19 percent lower CIWB. These findings suggest that, except for
advanced economies, gains in education have had positive spill-over effects on the

sustainability of nations between 1960 and 2010, though to varying degrees.

To illustrate the importance of regional context, Figure 6 graphs the estimated
values of CIWB for each region at three values for education, keeping all other variables
at the sample constant at their global means. This method effectively isolates the effect of
the regional context. The predicted values for CIWB are plotted at 3, 5.4, and 7.9 years of
education; the 25th, 50th, and 75th percentile sample values for years of schooling,
respectively. As Figure 6 shows, there is a considerable variation in the predicted
intensity with which regions produced wellbeing for their citizens, even keeping all other

variables in the model constant at their global means.

Advanced economies had the highest predicted values for CIWB and South Asia,
the lowest. The magnitude of this predicted difference increased at higher levels of

education.

88



Figure 6. Predicted CIWB by Region and Education (all other predictors held a global

means)
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In the next set of analyses, I further investigate the nature of these regionally
specific relationships between education and CIWB. The models presented in Table 4
estimate the relationship for each region individually, with interactions between
education and time dummy variables. These interactions allow us to assess how the
relationship evolved in each region. In this set of models, the main effect of education
can be interpreted as the effect of education on CIWB in 1960. Figure 7 graphs the
statistically significant elasticity coefficients for the estimated impact of per capita years

of schooling on the CIWB over time, based on the models reported in Table 3. A negative
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coefficient represents a reduced carbon cost of wellbeing associated with gains in

education.

Table 3. Elasticity Coefficients for the Estimated Effects of Education on Production-

based CIWB 1960 to 2010 by Region

Education

GDP

education
x1965

education
x1970

education
x1975

education
x1980

education
x1985

Advanced
Economies

L0.165%
(-2.35)

0.0643
(1.44)

0.0424%*
(2.23)
0.106%**
(3.78)
0.0736*
(2.03)
0.101%*
(2.65)

0.0824*

East Asia
Pacific

-0.365%**
(-3.81)

0.0662%**
(5.36)

0.0472%%*
(4.86)
0.148%**
(8.47)
0.170%**
(8.30)
0.216%**
(8.11)

0.228%#:*

90

Latin

America and

the
Caribbean
-0.316%**
(-11.01)

0.0153
(1.39)

0.0794%**
(8.92)
0.133 %%
(12.56)
0.175%%**
(14.09)
0.164%%*
(11.05)

0.154%%:*

MENA

0.0773

-1.03

0.0076
(0.28)

-0.0835
(1.42)
-0.0873
(-1.32)
-0.139*
(-1.98)
-0.132%
(-1.97)

-0.0459

South
Asia
-0.282*
(-2.51)

0.101*
(2.01)

-0.0561
(-0.79)
0.0191
(0.28)
0.0279
(0.4)
0.0296
(0.41)

0.0462

Sub-
Saharan
Africa

0.195%
(-3.43)

0.00637
(0.32)

0.0328
(1.38)
0.0652*
(2.06)
0.102%*
(2.62)
0.116%*
(2.63)

0.114*



education
x1990

education
x1995

education
x 2000

education
x 2005

education
x 2010

_cons

No of
Countries
No of Obs.
R2

(2.04)
0.00848
(0.17)
-0.0153
(-0.23)
-0.0685
(0.78)
-0.141*
(-1.97)
0.12
(-1.43)
1.127%
(2.28)
18

196
0.9942

(8.03)
0.274%%%
(10.43)
0.265%**
(14.44)
0.309%**
(8.53)
0.281 %%
(5.97)
0.307%%**

(5.80)

1.168%**
(9.67)
10

109
0.9891

(9.15)
0.212%%
(11.14)
0.265%**
(14.44)
0.322%%
(15.58)
0.340%**
(17.62)
0.384%%

(13.62)

1.725%%*
(15.63)
19

206
0.9985

(-0.65)
-0.0904
(-1.21)
-0.104
(-1.35)
-0.0507
(-0.69)
0.00358
(0.05)
0.0834

(1.04)

1.623%%*
(5.79)
6

63
0.9981

(0.61)
0.0982
(1.24)
0.171*
(2.19)
0.203**
(2.60)
0.192*
(2.13)
0.194

(1.76)

0.773
(1.39)
4

43
0.9991

(2.37)
0.012
(0.24)
0.0527
(1.02)
0.186%**
(3.38)
0.243 %%
(4.26)
0.271 %%

(5.06)

1.795% %
(9.75)
19

207
0.9906

Estimates derived from Prais-Winston two-way fixed-effects elasticity models with AR(1)

correction. (t-statistics in parentheses).

* p<0.05, ** p<0.01, *** p<0.001
Time and Country Level Fixed Effects Included

In advanced economies, in 1960, there was a marginal, but statistically significant,

predicted effect of education on CIWB, where a 1 percent increase in education was
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associated with a 0.17 percent lower predicted value of CIWB. The magnitude of this
effect diminished until 1985. For the periods after that, the desirable effect of education

on CIWB was at least as large as that observed in 1960 (Figure 6).

Figure 7. Statistically Significant Elasticity Coefficients for the Estimated Effect of

Education on the CIWB
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In 2005, the beneficial effect of education was even larger than in 1960, whereby a
1 percent increase in education was associated with a 0.3 percent lower predicted value
for CIWB, within this region. Given the inherent ceiling effects of life expectancy, and
the reduction in per capita production-based CO> emissions among advanced economies

in recent years, these results could be interpreted as providing some support for
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ecological modernization theory. Another potential explanation is that wealthy countries
reduced their production-based carbon emissions (the numerator of the outcome variable
in this study) through international trade and the related outsourcing of carbon-intensive
manufacturing (Givens 2018; Jorgenson 2012; Jorgenson and Rice 2005; Rice 2007),
thereby lowering their production-based carbon emissions and in turn their CIWB. This

process may be associated with a more educated workforce.

The most substantial effect of education on CIWB, in 1960, was observed in East
Asia—Pacific, where a 1 percent increase in education was associated with a 0.37 percent
lower CIWB. During the 50 years covered in the study, the magnitude of the attenuating
effect of education on CIWB steadily decreased in this region. Unlike other regions such
as Latin America—Caribbean and sub-Saharan Africa, the elasticity coefficients in East
Asia—Pacific remained below 0, even at the study endpoint. Given that a negative
coefficient implies the presence of attenuating effect of per capita years of education on
CIWB, the East Asia—Pacific region appears to be an encouraging case for the potential
of education for enhancing human wellbeing while limiting environmental impacts— at

least during this period.

Many nations in East Asia saw substantial social and economic gains between 1965
and 1990; a phenomenon often referred to by development economists as the “East Asian

Miracle” (Sen 1997, 1999; Tilak 2001). Some development scholars, including Amartya
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Sen, have underscored the supportive role education played in the economic growth,
improved human welfare, and reductions in inequality that occurred during this period.
For example, ul-Haq and Haq deem gains in per capita education as the “miracle behind
the economic miracle” (1998: 31). The findings of the present study would suggest that
this model of development has had comparatively favorable socio-environmental
outcomes too. However, contrary to both the ecological modernization and human
capabilities position on the interdependence of economic and social outcomes and
democratic participation, many of the nations in the region were not democratically

governed during the study period.

By 2010, the desirable effects of education on CIWB almost disappeared within
this region. The decline in the education effect is potentially due to the ceiling effect of
life expectancy. However, it may also owe to the fact that many nations in the region,
such as China, have, in the recent past, become hubs for export-orientated manufacturing,
which increases production-based carbon emissions, the numerator in the outcome ratio
of this study. Relatedly, the entrenchment of global economic relations, and growth in
consumerism associated with more educated populations, within many nations in the

region, is also likely a contributing factor in their growing carbon footprint.

In Latin America and the Caribbean, a 1 percent increase in education was

associated with a 0.32 percent decrease in CIWB in 1960. However, the beneficial effect
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of education on the CIWB weakened for the nations in this region over time and
disappeared toward the end of the study period. This trend coincides with the aftermath
of the Third-World debt crisis. In the mid-1980s, an economic crisis and the subsequent
bailouts granted significant power to international financial institutions in setting the
policies for many nations in the Latin America-Caribbean region. The strategies included
market-liberalizing structural reforms and deep cuts in public spending (Babb 2013;
Haggard and Kaufman 2018). These mandated reforms resulted in increased inequality,
environmental degradation (McMichael 2012) and added to the intransigence of poverty
rates for many nations in the region (Chen and Ravallion 2004). Looking at education
specifically, in the aftermath of the crisis many affected countries exhibited a “secondary
education deficit,” whereby abnormally low proportions of the population achieved some
secondary education without going on to the tertiary level, compared to levels predicted
by per capita GDP (De Ferranti et al. 2003). Interpreting the disappearance of the
beneficial education effect on CIWB, with this attainment deficit, the long-term harmful
impact of the debt crisis may have blunted the potential of education for enhancing

wellbeing in the region.

In the MENA region, education was associated with a significantly lower
predicted value for CIWB for the time points 1975 and 1980, when a 1 percent increase
in education was associated with a 0.14 and 0.13 lower predicted value of CIWB,

respectively. However, at the other time points, the effect was not significantly different
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from 0. As the descriptive statistics graphed in Figure 3 illustrate, life expectancy for
nations in the region jumped substantially, from 45 to 74 years, between 1960 and 2010,
the largest absolute gain of all six world regions. Given this increase in human wellbeing,
the absence of a persistent education effect is surprising. One potential explanation
relates to the relative educational and political dysfunctionality, accompanied by high
fossil fuel use within the region during this period. Between 1960 and 2010, educational
attainment increased from just one year per capita to seven for the MENA nations
included in this study. However, the average attainment rate in MENA in 2010 was still
lower than in all but two of the other world regions (Figure 5). A World Bank study
found attainment rates in MENA to be lower than other nations with similar levels of
GDP outside the region (Mondiale 2008) during the study period. This outcome is
striking, given that from 1965— 2003, MENA governments spent an average of
approximately 5 percent of their GDP on education. In contrast, East Asian and Latin
American countries spent close to 3 percent (World Bank 2008). The comparatively
lower rates of educational attainment, despite higher rates of investment, may be partly
attributable to the dramatic rise in population for nations in this region compared to other

parts of the world.

Additionally, some scholars have called attention to the inefficiencies in state
spending during the regional economic boom years between 1960 and 1985. This

misspending has been described as going largely unchecked within education and other
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public sectors due to a lack of political accountability (Sirageldin 2002; Mondiale 2008).
Further, autocrats in the region directed large portions of state resources towards inward-
oriented uncompetitive businesses and redundant infrastructure, both of which were
highly polluting (Rubin 2015). These activities and these nations’ rates of fossil fuel use
led to a doubling of carbon emissions in recent decades (Carboun 2018). The complicated
interplay between economic dividends, fossil fuel production, redistributive social goods,
and public accountability may help explain the mostly null finding between education

and the CIWB for nations in this region.

For nations in the South Asia region, the magnitude of the desirable relationship
between education and CIWB remained steady until 1995, when a 1 percent increase in
per capita education was associated with a 0.28 percent decrease in CIWB. At each of the
five-year intervals between 1995 and 2005, the beneficial effect of education on CIWB
was substantially smaller than in 1960, though the coefficients remained below 0. The
effect of education on CIWB in 2010 was not significantly different from the base year,

suggesting that the magnitude of the desired effect was as large in 2010 as it was in 1960.

One potential explanation for the enduring relationship between education and
CIWB in South Asia could be the reduction in child and maternal mortality rates in this
region over the last 20 years of the study period. From 1990 to 2010, the under-five child

mortality rate for nations in South Asia decreased from 129 to 67 deaths per 1,000 live
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births (UNICEF 2012). Similarly, between 1990 and 2013, the maternal mortality rate per
100,000 live births dropped from 550 in 1990 to 190 in 2013, the most substantial
reduction among the six world regions (El-Sahartynaoko and Ohno 2015). As discussed
in the preceding literature review section, there is an established link between maternal
education and lower rates of maternal and child deaths, which in turn enhances life
expectancy— the denominator in the CIWB ratio. This explanation is consistent with the
capabilities approach, which underscores the role of women’s education for a well-
functioning society. Specifically, Sen notes; “women’s agency and voice, influenced by
education and employment, can in turn influence the nature of public discussion on a
variety of social subjects including fertility rates (not just in the family of the particular

woman themselves) and environmental priorities” (Sen 1999:193).

For the nations in the sub-Saharan Africa region, a 1 percent increase in educational
attainment was associated with a 0.2 percent decrease in CIWB in 1960. This effect
remained constant for 10 years. Between 1970 and 1985, the magnitude of the predicted
effect on CIWB declined by half but remained below 0. In contrast to nations in the other
regional samples, between 1985 and 1995, the magnitude of the desired effect of
education on CIWB grew. Specifically, in 1985, a 1 percent increase in education was
associated with a 0.08 percent decrease in CIWB. In contrast, by 1990, the effect of
education returned to 1960s levels, where a 1 percent increase in education was once

more associated with a 0.2 lower predicted value of CIWB. However, during this period,
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life expectancy for nations in the region decreased from 52.6 to 51.9. The stagnation in
life expectancy during this period is attributable to, among other things, the HIV-AIDS
epidemic (UNDP 2006). Thus, it seems that higher levels of national educational
attainment may have played a protective role in the context of a regional public health
epidemic. Between 1995 and 2000, the positive impact of education dramatically
declined. Notably, the rate of educational attainment for nations in this region began to
fall further behind all other regions, including both MENA and South Asia, post-1995, as
Figure 5 illustrates. By the end of the study period, there was no observable attenuating
effect of education on CIWB. The stagnation of educational attainment and the
disappearance of the education effect on CIWB could be explained by a combination of
factors, including population growth, debt repayments to international financial
institutions, and ecological disasters, which have stymied progress in social institutions,
most notably education access and quality for many nations in the region (Verspoor,

Mattimore, and Watt 2001).

To further illustrate the relevance of regional and temporal context for the
relationship between educational attainment and CIWB, Figure 8 plots the elasticity
coefficients for the estimated impact of per capita years of education on the CIWB

against average years of education.
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Figure 8. Elasticity Coefficients for the Estimated Effect of per-capita Years of Education

on the CIWB by Years of Education (controlling for GDP)
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For advanced economies, a negative (desirable) relationship between education and

CIWB was present at every time point. It increased in magnitude after 9 years of per

capita education, with the most substantial effect observed at approximately 11 years. By

contrast, the (desirable) impact of education on CIWB in sub-Saharan Africa peaked at

less than four years of education, then quickly became null. By just five years of per

capita educational attainment, an undesirable relationship develops between education

and CIWB, whereby gains in education are associated with a higher CIWB. Despite the

heterogeneity in many of these trajectories, the estimated effect of education on CIWB at

six years of education, approximately primary schooling, is very similar for East Asia-
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Pacific, South Asia, Latin America—Caribbean, and for the advanced economies. This
cohesion is striking, considering the differing temporal, economic, and social conditions

for these regional samples of nations, even when education attainment rates overlap.

2.5 CONCLUSION

The various nations in this study followed unique economic, social, and ecological
trajectories between 1960 and 2010. However, their regional groupings suggest that gains
in educational attainment have played an essential role in reducing the carbon intensity
with which nation-states produce wellbeing for their citizens. These results support the
central thesis put forward by Sen and the capabilities approach: it is how a nation-state
invests the “fruits of its prosperity” that matters for economic, social, and environmental

wellbeing.

More specifically, these findings suggest that investments in raising national
educational attainment rates have helped to lower the carbon intensity with which nations
produced wellbeing for their citizens, in some contexts. However, the magnitude of this
beneficial effect differs, depending on regional and temporal contexts. The findings also
suggest a diminishing beneficial effect of education on CIWB over time for the majority
of the regional samples of nations. These associations may be partly explained by
potential ceiling effects in both life expectancy and education measures. However, the

desired impact of education on CIWB in advanced economies at the end of the study
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period, when both life expectancy and educational attainment levels are highest,
contradicts that conclusion. Moreover, the desirable relationship between education and
CIWB disappears at just four years of education in sub-Saharan Africa—well below any

ceiling in potential educational attainment.

Looking more closely at the unique downward trend exhibited among advanced
economies, it may be that in nations with high levels of attainment, education is
functional for a reduction in CIWB through a pathway of carbon emissions reduction, as
ecological modernization theory suggests. However, such a conclusion must be situated
within a broader context of global trade and production networks (Givens 2018). This

potential explanation is explored in more detail in chapter three.

As Figure 8 shows, the point and rate of decline in the education effect are different
for each region. For example, in sub-Saharan Africa, the effect of education disappeared
at levels of educational attainment far lower than in other world regions. This finding
underscores the complex web of historical, geopolitical, economic, and cultural factors
that contribute to how intensely from an environmental perspective, a nation produces

wellbeing for its citizens.

In the next chapter, I explore how national and global economic factors may
determine the nature of the relationship between education and sustainability. First, I

explore if the nature of the association observed between per-capita educational
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attainment and CIWB depends on a nations’ level of economic development. Then, I also
explore if integration into the global trade system, as measured exports as a percent of
GDP, moderates the relationship between education and CIWB. Perspectives on global
integration theoretically inform this inquiry, namely: world society and global political

economy.
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3 GLOBAL SYSTEMS, EDUCATIONAL ATTAINMENT, AND CIWB

3.1 INTRODUCTION

The human causes and consequences of the climate crisis have accentuated nations’
social, economic, and ecological interdependencies. Likewise, the scientific community
emphasizes that national pledges are not enough to protect us from the worst effects of
climate change. Combatting the environmental crisis, while raising the standard of living
of those living in poverty, requires a cohesive global response that integrates
transformative systemic change with sustainable development (Intergovernmental Panel

on Climate Change (IPCC) (2018).

There is an extensive corpus of sociological scholarship dedicated to understanding
the implications of global structures, such as cultures, institutions, and economies, for
national societies. These perspectives can help us better understand the structural causes
of the climate crisis. For example, scholars informed by global political economy
perspectives highlight that global structural inequalities shape national and subnational
human and environmental outcomes (Wallerstein 1974; Bunker 1984; Chase-Dunn and
Hall 1997). Whereby those nations disadvantaged by their position in the global
hierarchy can be detrimentally impacted by increased integration into the world economy
(Grimes and Kentor 2003; Jorgenson 2005; Jorgenson 2006; Brady, Kaya, and Beckfield

2007).
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Global and transnational perspectives can also provide insight into the origins,
form, and utility of sustainability policy. For example, the world society tradition
proposes that global cultural scripts, rooted in ideals of socioeconomic progress, human
development, and environmentalism, increasingly shape the structure and policies of
nation-states (Meyer, Boli Thomas, and Ramierez 1997a). While this perspective does
not propose that the mere existence of this global culture results in a universal
implementation of human rights and environmental protection'!, integration into the
world society can lead to a diffusion of these norms at the national and sub-national

levels.

In this chapter, I add to this growing field of literature, integrating political
economy and world culture perspectives to understand better global processes and their
implications for sustainability (Jorgenson 2009a; Jorgenson, Dick, and Shandra 2011;
Shorette 2012 Longhofer and Jorgenson 2017). I add to the literature by comparing these
traditions’ perspectives on the role of increased per capita educational attainment for
promoting human and environmental wellbeing. Both perspectives have, to some extent,

theorized the role of education from a global-transnational perspective. For example,

! The impacts depend on state level conditions and the strength of ties to international regimes. See

Shorette et al. 2017 for discussion.
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those in the world society perspective tend to use the convergence in organizational form
and institutional objectives of educational institutions, as well as the growth in
educational attainment rates, as evidence of the influence of a standardizing world model
(Meyer, Ramierez, and Soysal 1997). Per this perspective, educational institutions can act
as receptor and diffusion sites for ideals of human rights and environmentalism (Frank et
al. 1997; Frank, Hironaka, and Schofer 2000, Schofer and Hironaka 2005; Meyer,

Ramiriez, Frank, and Schofer 2007; Bromley, Meyer, and Ramirez 2011a; 2011b).

On the other hand, political economy scholars, particularly those informed by the
world-systems perspective, emphasize that mass education and standardized curricula and
international educational association are best understood when situated within the
capitalist system of production and the associated global division of labor (Arnove 1980;
Wallerstein 1984; Ginsburg 1991; Clayton 1998, 2004; Griffiths and Arnove 2015).
Environmental sociologists have illustrated that the entrenchment of this global capitalist
hierarchy has compromised both human (Jorgenson 2009a; Jorgenson 2009b; Jorgenson
et al., 2009; Jorgenson & Rice, 2005; Rice, 2007, 2008) and environmental outcomes
(Jorgenson 2006, 2010, 2011, 2012; Givens and Jorgenson 2014; Roberts and Parks

2007; Jorgenson and Clark 2009, 2012; Shandra et al. 2009, 2009b) in many contexts.

To help advance these theoretical perspectives and research, and especially work

that attempts to integrate them, I test the relationship between national-level education
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and sustainability using longitudinal modeling techniques. Specifically, I assess whether
1) the expansion of mass education, measured in terms of average years of educational
attainment or the percentage of the population with a college degree, is associated with
more sustainable outcomes, as the world society perspective might predict; ii) if this
relationship varies across the low-, middle-, and high-income nations; iii) if nations’ level
of integration into the global economy moderates the nature of the relationship between

education and sustainability, as we might expect from a political economy perspective.

Consistent with the previous chapter, I use the carbon intensity of wellbeing
(CIWB) as my sustainability outcome. This ratio, first used by Jorgenson (2014) and
closely related to other sustainability metrics (Dietz, Rosa, and York 2012), measures the
carbon costs of increasing human wellbeing through a ratio of per capita carbon
emissions/life expectancy. It is a widely used metric of sustainability across the field of
environmental sociology and sustainability science more generally (Jorgenson 2014,
2015; Jorgenson, Dietz, and Kelly 2018; Jorgenson and Givens 2015; Givens 2015, 2017,
2018; Mayer 2017; Sweidan 2017, Kelly 2020). This variable allows us to understand
better how features of a given society, such as the economy or educational profile,
simultaneously impact human and environmental wellbeing (Dietz and Jorgenson 2014;
Jorgensen and Dietz 2015). Such integrative approaches are critical to the scholarship
that seeks to understand how societies can meet their own needs without compromising

the ability of future generations to do the same. The approach also provides a valuable

121



opportunity to integrate insights from literature dedicated to examining the relationship
between a particular societal characteristic — in this case, education— and human
wellbeing with scholarship focused on the relationship between the same societal feature

and environmental outcomes.

The chapter proceeds as follows; I provide an overview of world society and global
political economy scholarship on the relationship between education and human and
environmental outcomes. Then, I outline data sources, descriptive statistics, and the
chapter methodology. The next section details the results from the estimated statistical
models. The penultimate section discusses the implications of these findings for the
theoretical perspectives that inform the analysis. In the conclusion section, I summarize
the findings. Study limitations and suggestions for future research are discussed in the

final chapter of this dissertation.

3.2 WORLD SOCIETY PERSPECTIVES

The world society tradition explores the extent to which a global culture and
associated processes shape nation-states’ identities, behaviors, and structures. From this
perspective, states are subject to influence from exogenous world culture, thereby leading
to increasing homogeneity in the structures and policies of nation-states. This culture is

theorized to reflect liberal understandings of the universalistic rights and obligations of
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individuals, progress, environmentalism, and the role of the state for the rational ordering

of society (Ramirez and Boli 1987; Meyer et al. 1997a).

3.2.1 World Society and Education

World society theory developed mainly through an analysis of the rapid expansion
and structuration of mass schooling (Meyer 1977; Meyer, Ramirez, Rubinson and Boli-
Bennett 1977; Boli, Ramierez, and Meyer 1985; Meyer, Ramierez, and Soysal 1992;
Schofer and Meyer 2005). Therefore, the perspective provides a useful theoretical lens
for considering the link between educational attainment and sustainability. In early
studies within this tradition, Meyer and colleagues empirically assess a variety of
possible explanations for the large-scale expansion of educational systems in the post-
World War II era. They find that national factors such as history, expenditures, and
political regimes do not provide an adequate explanation for this trend. The authors
conclude that the expansion in educational attainment is explained best by both the
intensification of the nation-state principle and the centrality of mass education to the
global model of the nation-state (Meyer et al. 1977; Boli et al. 1985). These scholars offer
the cross-national standardization in school curricula, teaching, learning, and assessment
(Meyer, Kamens, and Benavot 1992; Meyer, Bromley, and Ramirez 2010), and the

convergence in enrollment rates in tertiary education (Schofer and Meyer 2005; Schofer,
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Ramierez, and Meyer 2007), despite different national contexts, as proof of the growing

influence of world society.

3.2.2 World Society and the Environment

Similarly, world society theorists see the growth in attention, resources, and
organizations dedicated to environmentalism as accompanying the rising influence of
global society (Meyer et al. 1997a; Meyer et al. 1997b; Frank, Hironaka, and Schofer
2000). By contrast, this perspective proposes differing pathways through which the
influence of world culture on education and environmentalism diffuse. On the one hand,
these theorists argue that the expansion of mass education broadly aligns with the agenda
of, and therefore is implemented by national technocrats who adhere to myths of progress
and rationalization. The alignment of priorities and values across national contexts is
cited as an essential factor in explaining the rapid structuration of education as an

institution (Meyer et al. 1992).

On the other hand, these theorists credit international non-governmental
organizations (INGOs) with the construction of the global environmental regime and the
diffusion of environmentalism (Meyer et al. 1997b; Boli and Thomas 1997,1999; Frank
et al. 2000). In a foundational text, Meyer et al. (1997b) argue that the rise of global
environmental organizations facilitated the worldwide expansion of both scientific

discourses on the environment and national environmental associations. In turn, the
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organizations facilitated the adoption of environmental treaties by nation-states and the
establishment of intergovernmental organizations such as environmental commissions
within the UN. From this perspective, the world environmental regime, therefore, can be
understood as being part of the architecture of the rationalized world culture, whereby
environmentalism will diffuse most quickly in those nations most embedded within the

world society.

Consistent with broader neo-institutionalist theory, Boli and Thomas (1999)
propose that while INGO’s play an essential role in the diffusion of environmental norms
and policies, over time, the cultural norms become embedded in national social
organizations. Similarly, others have highlighted that the spread of environmentalism at
the national level is not inevitable but instead relies on national actors and institutions to
allow environmental problems to be defined as social problems and commit resources
towards solutions (Hironaka, 2014; Shorette et al. 2017). Analogously, Cole (2015)
reveals the vital role of state institutions in mediating the effect of world cultural norms

on national human rights standards.

The world society perspective considers the role of the social institution of
education for the diffusion of environmentalism in two ways. First, Boli and Thomas
(1985) find that INGO participation closely correlated with educational expansion. In this

way, access to education may facilitate the spread of INGOs, which, in turn, enables the
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spread of environmentalism. Second, more recent literature explores the possibility that
educational institutions themselves, and the associated university-educated experts, play
an essential role in the spread of global cultural scripts, including those related to
environmentalism (Meyer et al. 2007, Meyer 2009). For example, Schofer and Hironaka
argue that the penetration of “Western-style education systems and scientific
professionals are increasingly implicated as "receptor sites" and carriers of world culture
and norms, and their incorporation of pro-environmental views represents an essential
form of penetration” (2005:30). Further, Frank et al. (2011) find that the rise in
environmental education in universities is explained best by top-down causal
mechanisms'?, whereby universities’ growing embrace of environmental education
coincides with the growth in understandings of the substance and significance of the
human-nature relationship in other global institutions. Likewise, in a cross-national
analysis Bromley et al. (2011a) find increased attention to the environment in high school
textbooks parallels both world environmental crises and the closely related rise of world

environmentalism.

12 These mechanisms are operationalized in the study as the number of memberships in environmental
INGOs and measured as the number of years a state’s national scientific body has belonged to the

International Council of Scientific Unions) in each nation state
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In a well-known critique of this perspective, Buttel (2000) asks if world society
integration makes a difference in environmental outcomes. Partly in response to this
critique, a new stream of research within this tradition tests the effect of the world
society, often operationalized as INGO or EINGO presence, on environmental outcomes
(Schofer and Hironaka 2005; Jorgenson et al. 2011; Hironaka 2014). For example,
Schofer and Hironaka (2005) find that national policies tend to be most beneficial to
environmental outcomes when institutions are highly structured, and when subnational
actors, such as individuals and NGOs, are regularly exposed to world society, and its
associated rationalistic culture. Other studies within environmental sociology find that
world society integration mitigates other forms of environmental harms including carbon
dioxide emissions, deforestation, organic water pollution, and synthetic fertilizer and
pesticide use (Jorgenson, 2007; Shandra, 2007; Jorgenson et al. 2011; Shorette, 2012;
Longhofer and Jorgenson, 2017). For example, in a recent study, Longhofer and
Jorgenson (2017) find that the problematic relationship between economic growth and
greenhouse gas emissions weakens modestly over time for countries more embedded in
world society. Of particular relevance to this study, Givens (2017) finds that world
society integration is associated with a reduction in CIWB. However, this relationship
only holds in more economically developed nations, and only when using the production

measure for CO; emissions.
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3.3 POLITICAL ECONOMY PERSPECTIVES

While world society scholars focus on the effect of world culture on the structure
and actions of nations states, political economy scholars focus on the exploitative nature
of the global economy. In particular, the world-systems perspective focuses on how a
nations’ relative position within the global economic system shapes differences in
nations’ social and environmental outcomes (Chase-Dunn and Hall 1993). The

9 ¢

perspective introduces the terms “core,” “periphery,” and later “semi-periphery” to
classify economic zones and variable positions within the capitalist world system over
time!®. These concepts are relational whereby the profitability of production in a core
region is often dependent on an exploitative economic human and ecological resource
exchange with a state that hosts periphery production. Rooted in classical Marxist and

Weberian theory, this perspective characterizes nation-state governments as acting as

agents of the global economic elites (Chase-Dunn and Hall 1993; Chase-Dunn 1998).

13 According to this perspective, the hierarchical statuses in the global economic system facilitate an

unequal exchange of goods and services, whereby “much of the surplus-value extracted in the peripheral

zones of the world-economy is transferred to the core zones.” (Wallerstein 1984 p.15).
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The world-system's emphasis on the unequal impact of core-based production and
consumption on the natural environment in non-core regions informed the development
of the theory of ecologically unequal exchange (EUE). The theory posits that
economically powerful actors within the global system restrict developing countries’
economies to raw material extraction and export, perpetuating the colonially rooted
system of unequal exchange of labor and nature (Bunker 1984; Bunker and Ciccantell
2005; Clark and Foster 2009; Givens, Huang, and Jorgenson 2019). Not only does this
power asymmetry allow wealthy nations to profit from other national environmental
assets, but extraction and waste dumping also allow the powerful to increase national
consumption levels without significantly affecting their intra-national environmental

burdens (Hornborg 2009; Rice 2007; Roberts and Parks 2007).

3.3.1 Political Economy and Education

The world-systems perspective, as a global political economy orientation, has
directly critiqued consensus perspectives on both the rise of mass education and its
implications for human wellbeing. Of particular relevance for this study, Wallerstein is
attentive to the roles of dominant knowledge systems in producing the ideological
conditions necessary for such a system to persist. He emphasizes that core states
“legitimize their role in the interstate system” through the “imposition of modes of

thought and analysis (Wallerstein 1984:17) and further stresses the “subtle and effective”
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role of education for the perpetuation of perception of an achieved status system (155).
From this perspective, scientific universalism is the latest iteration of European
universalism, which is used as an ideological and moral framework to legitimate the
invasion and other forms of intervention by those groups with power in the world system

(Wallerstein 2001, 2006).

The application of this perspective to the subfield of comparative education began
with Robert Arnove (1980), who argued that the development, or underdevelopment, of
human capital viz. national educational attainment could be best understood within this
broader historical global economic context and the associated global division of labor.
According to this perspective on education, the stratified global political economy
determines what skills are developed in whom, and who benefits from national talent.
National education priorities, particularly at the upper levels, tend to be heavily
influenced by international aid and lending networks through the provisions of loans and
technical assistance, which reproduces intra- and international inequalities (Arnove 1980;
2003). Many scholars applied this theory to comparative education research during the
1980s. In a summary of the world-system perspective on comparative education, Clayton
(1998) notes that researchers within this tradition have contended that educational
assistance from the core to periphery regions served as a form of “intellectual
socialization” (Samoff 1993 as quoted in Clayton 1998) that supports the expansion of

global capitalist system through financial assistance (Keith 1978), curriculum reform and
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the training and enculturation of in-country “indigenous experts” (Berman 1983).
Accordingly, through these mechanisms, national education systems in low- and middle-
income countries act as an international credentialing and stratifying force for the global
economy. This strand of literature portrays the nation-state as balancing conflicting
national public and global capitalist interests. From the world-systems perspective on
education, then, gains in human wellbeing associated with higher rates of educational

attainment may depend on a nation’s location within the world-economy.

3.3.2 Political Economy and the Environment

The world-systems perspective is also applied as a critical lens for understanding
global environmental degradation, which, from this perspective, can be understood as
both a cause and consequence of underdevelopment in non-core regions (Bunker 1984;
Chase-Dunn and Hall 1997; Boswell and Chase-Dunn 2000; Burns, Kentor, and
Jorgenson 2003). For example, in a cross-national analysis, Jorgenson (2003) estimates
the direct, indirect, and total effects of a world-system position, domestic inequality,
urbanization, and literacy rates on a nation’s ecological footprint. The author finds that
degradation associated with high levels of consumption is displaced spatially to less
developed areas, a situation termed the consumption/degradation paradox. Notably, in
this and a related study (Jorgenson 2005), the author finds that the ecological footprint of

nations is positively associated with literacy rates, net of various political-economic
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factors. However, this kind of association is not consistent in the literature (Dietz, Rosa,

and York 2007).

Similarly, empirical testing of the theory of ecological unequal exchange has linked
unequal global economic integration with a host of problematic environmental outcomes,
including nations’ carbon emissions (Roberts and Parks 2007; Jorgenson 2011, 2012;
Givens and Jorgenson 2014), ecological footprints (Jorgenson 2009; Jorgenson and Clark
2009, 2011), biodiversity loss (Shandra et al. 2009b), deforestation (Shandra et al. 2009a;
Jorgenson 2006, 2010), water pollution (Shandra et al. 2009¢; Jorgenson 2009b) and
agrochemical use (Jorgenson and Kuykendall 2008; Shorette 2012). Research on the
effects of the power-laden global political economy illustrates that the effects are not just
environmental. Countries disadvantaged by their positions in the global economic
hierarchy have suppressed resource consumption (Jorgenson and Rice 2005; Rice 2007,
2008; Jorgenson 2009b; Jorgenson et al., 2009) which in turn compromises health
outcomes, such as maternal mortality (Rice 2008) and infant mortality rates (Jorgenson

2009a).

Particularly relevant to the focus of this study, Givens (2018) finds that uneven
integration into global trade and uneven trade relationships affect the CIWB of nations.
The author finds that the nature of the association between trade relations and CIWB

varies by nations’ level of development. Consistent with the theory of ecological unequal
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exchange, the author finds that there is an undesirable impact on the CIWB of low-
income countries when they engage in export relationships with high-income countries.
On the other hand, higher trade integration can have beneficial impacts on the CIWB of
high-income countries. Given these findings, it is possible that the global political-
economic factor, trade integration, operationalized as the percent exports of GDP, may
moderate the relationship between education and sustainable development, as measured

by the CIWB.

3.4 METHODS

3.4.1 Data & Methods

The data for this study are for 73 countries with observations every five years for
the period of 1960-2010. See Table 4. For these nations, there are no missing
observations for the dependent variable or the primary independent variable of interest,
educational attainment. I include cases with a maximum of two missing observations
total across per capita GDP and exports as a percent of GDP. To more accurately test the
political economy perspective, I group nation-states using an economic, as opposed to
regional, classification system. Specifically, I group countries as low, middle- or high-
income based on the classification of the World Bank at the mid-point of the study

(World Bank 1990). I log all variables to the base 10.
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Table 4. Nations Included in Study

Low Income Middle income High Income

Benin Algeria Australia

Central African Republic Argentina Austria

China Bolivia Canada

Congo Brazil Denmark

Ghana Cameroon Finland

Indonesia Chile France

India Costa Rica Hong Kong

Liberia Cote d’Ivoire Iceland

Kenya Democratic Republic of the | Ireland
Congo

Mauritania Colombia Italy

Niger Ecuador Japan

Nepal Egypt Luxembourg

Pakistan El Salvador Netherlands

Sri Lanka Fiji Norway

Rwanda Gabon Portugal

Sudan Greece Spain

Sierra Leone Guatemala Sweden

Togo Guyana (no data) United Kingdom
Honduras USA

Iran (Islamic Republic of)

Jamaica

Republic of Korea

Morocco

Mexico

Nicaragua

Panama

Peru

Philippines

Senegal
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El Salvador

South Africa

Thailand

Tunisia

Turkey

Uruguay

Venezuela

3.4.2 Dependent Variables

Consistent with the previous chapter, the dependent variable is the Carbon Intensity
of Well Being (CIWB). To make this ratio, I use production-based CO> emissions in
metric tons per capita (from the burning of fossil fuels and the manufacture of cement)
and average life expectancy at the time of birth (see also Givens 2015, 2017, 2018;
Jorgenson 2014, 2015; Jorgenson et al. 2018). The data for carbon emissions and life
expectancy come from the World Bank’s World Development Indicators online database

(2015).

In order not to have either the numerator or the denominator have a
disproportionate influence on the CIWB ratio, this study takes the same approach as
others (Dietz et al. 2012; Jorgenson 2014, 2015; Jorgenson and Dietz 2015; Givens 2015,
2017, 2018) and constrains their coefficients of variation, the standard deviation over the
mean, to be equal by adding a constant to the numerator, the CO, measure. This method

shifts the mean without changing the variance. The coefficient of variation for CO: per
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capita is 1.37, and for life expectancy, it is 0.185. Thus, a constant of 24.2 is added to the
carbon emissions data, divided by life expectancy, and multiplied by 100 to scale the

ratio.

CIWB = [(COapc + 24.2)/LE]*100

As Figure 9 illustrates for the nations included in this study, there has been a
general downward trend in terms of the carbon intensity with which nations produce
wellbeing for their citizens. The most pronounced decline can be observed in low-income

nations.

Figure 9. Carbon Intensity of Wellbeing by Income Group over Time
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3.4.3 Independent Variable

I use two measures of educational attainment in this study. The first is the average
years of educational attainment for men and women aged 15-64. As Figure 10 illustrates,
the average years of schooling per person has increased across all three income groups
over the 50 years under consideration. I also use a second education metric, the
percentage of the population that completed tertiary- level education. Both of these
measures of education are from the Barro-Lee Educational Attainment Database. Data are
recorded in 5-year increments (Barro and Lee 2013). They are drawn from census/survey
information, as compiled by UNESCO, Eurostat, and other sources. A large number of

empirical studies have used these data, across a range of disciplines.
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Figure 10. Average per capita Educational Attainment for the Population aged 15-64 by

Income Group
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3.4.4 GDP per captia

In all of the models, I control for the level of economic development, measured as
GDP per capita. Previous research has illustrated that GDP is an important predictor of
both production-based carbon emissions and life expectancy: the two components of the
outcome variable. GDP per capita is measured in constant 2010 US dollars (World Bank,
World Development Indicators 2010). By controlling for GDP, it is possible to extricate

the direct effect of education on national sustainability, net of economic inputs.

138



3.4.5 Exports as a Percent of GDP

Global political economy perspectives such as world-systems theory and ecological
unequal exchange theory draw attention to how the unequal world-economic system
creates and perpetuates inequality in levels of development, environmental degradation,
and human wellbeing outcomes (Hornborg 1998, Hornborg and Martinez-Alier 2016;
Jorgenson 2012; Jorgenson 2016). To test if a nation’s level of integration into the global
economy moderates the nature and magnitude of the relationship between education and
sustainability, I test for an interaction effect between exports as a percentage of total GDP
and per capita education rates for each of the income groups. Exports as a percent of
GDP represents the value of all goods and other market services provided outside the
nation-state, including “merchandise, freight, insurance, transport, travel, royalties,
license fees, and other services, such as communication, construction, financial,
information, business, personal, and government services” (World Bank. 2010). This
variable has been used as a proxy for the level of integration into the global economy by
several related studies (e.g., Jorgenson and Clark 2012; Shorette 2012; Givens 2015,
2018). As Figure 11 illustrates, exports as a percent of GDP have also increased in all

three income groups over the 50- year study period.
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Figure 11. Exports as a percent of GDP by Income Group over Time
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As the correlation matrix in Table 5 illustrates, exports as a percent of GDP are not
strongly correlated with any of the variables included in the models. As one might expect,
the percentage of those with a tertiary degree is strongly correlated with average years of

educational attainment. There is also a moderate correlation between both measures of

education and GDP.
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Table 5. Bi-variate Correlation Matrix (Log Terms)

CIWB | Years of % with Tertiary | GDP Exports as
Schooling | Degree % GDP
CIWB 1
Years of Schooling -0.4609 | 1.0000
% Tertiary Degree -0.4456 | 0.8339 1
GDP -0.2356 | 0.6016 0.6057 1
Exports as % of GDP | -0.1096 | 0.2993 0.2123 -0.2137 1

3.4.6 Models

For this analysis, I estimate Prais—Winsten regression models with panel-corrected
standard errors using the software package Stata (version 15). This method is appropriate
for dealing with cross-sectional time series data with 10-100 units observed over
relatively long periods. This approach is particularly useful when errors may be serially
(temporally) correlated, contemporaneously related, and characterized by
heteroscedasticity (all the error processes may not have the same variance) (Beck and
Katz 1995). Country-specific and year-specific intercepts are included, making the model
equivalent to a two-way fixed effects model. The country-specific fixed-effects explain
away between-country variation by removing the influence of factors unique to each
country that are time-invariant. Year-specific intercepts account for elements common to
all nations that are unique to each time point. Such models are common in related studies
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of CIWB where the case-specific and time-specific intercepts, included as two-way fixed
effects, explain a very substantial amount of variation in the dependent variable, which
leads to relatively conservative hypothesis testing (Jorgenson 2014, 2015; Jorgenson and

Dietz 2015; Jorgenson and Givens 2015; Givens 2015, 2017, 2018)

The R-square statistic did not fall below 0.98 in any of the reported models. High
R-square statistics are consistent with other research using similar methods. The high
values are caused by the unreported country-specific and year-specific intercepts, which
combined account for a substantial amount of variation in the outcome, leading to

relatively conservative hypothesis testing.

I transform all variables with the base ten logarithms, a widespread approach in
cross-national research on various sustainability outcomes (e.g., York, Rosa, and Dietz
2003; Jorgenson and Clark 2012; Jorgenson 2014; Kelly 2020). Therefore, the estimated
coefficients are elasticity coefficients, where a 1 percent change in the independent

variable leads to an estimated percent change in the dependent variable.

3.5 RESULTS

The first model presented in Table 6 estimates the relationship between education
and CIWB for the full sample of nations (n=73). I use both measures of educational

attainment: average years of educational attainment for the population, and the percent of
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the population that completed a tertiary level degree. The results show that for the nations
included in this model, population gains in the average years of education are associated
with lower carbon costs of wellbeing. Between 1960 and 2010, one percent higher rates

of educational attainment were associated with a 0.23 percent lower CIWB.

On the other hand, there was no significant predicted relationship between increases
in the percentage of the population with a tertiary degree and CIWB. Consistent with
other studies, there is a positive relationship between increases in GDP and the carbon
cost of wellbeing (Jorgenson 2014) and a negative relationship between the exports as a
percentage of GDP and CIWB (Givens 2018). Of note, these results represent the

estimates for high-, middle-, and low-income nations for the entire 50-year time frame.

Table 6. Elasticity Coefficients for the Estimated Effects of Education on Production

Based CIWB for the Global Sample (n=73)

Results from Global Sample

Average Years of Percent of the GDP (log) Exports as % of
educational Attainment | population with a GDP (log)

(log) tertiary degree (log)

- 23k -.001 .03 2% -.014%*

(-6.35) (-0.23) (2.49) (2.86)

*p < 0.05.%%p < 0.01. ***p <0.001. R2=0.9917

Estimates derived from Prais-Winston two-way fixed-effects elasticity model with
panel- corrected standard errors and AR(1) corrections.

No of observations 783; no of countries 73.

143



To more accurately test the political economy perspective, the next set of analyses
investigate the relationship between education and CIWB for nations, grouped by level of
economic development, over time. I group nations as low-, middle-, or high- income
based on a World Bank country classification system (World Bank 1990). The models
presented in Table 7 estimate the relationship for each income group individually, with
interactions between education and the time dummy variables. In this set of models, the

main effect of education can be interpreted as the effect of education on CIWB in 1960.

Table 7. Estimate Elasticity Coefficients for the Regression of Production-based CIWB

1960 to 2010 by Income Group

High Income  Middle Income Low Income
Education (1960) -0.032 -0.0589%** -0.0273
(-1.25) (-2.58) (-0.71)
GDP 0.0707** 0.0153 -0.0016
(2.75) (1.38) (-0.07)
Exports as % of GDP  -0.018 -0.00203 -0.0272%*
(-1.00) (-0.41) (-3.06)
Education x1965 -0.0003 -0.0219 -0.137%%*
(-0.00) (-1.29) (-5.14)
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Education x1970

Education x1975

Education x1980

Education x1985

Education x1990

Education x1995

Education x 2000

Education x 2005

0.0634*
(1.99)

0.0431
(1.14)

0.0748
(1.79)

0.0636

(1.30)

0.0174
(0.34)

0.0280
(0.42)

0.0162

(0.20)

-0.0737

(-1.19)

0.00146
(0.07)

0.0289
(1.36)

0.0634%*
(2.78)

0.0975%%**

(3.96)

0.147%%*
(5.39)

0.151 %%
(4.96)

0.169%**

(5.19)

0.204#**

(6.60)
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-0.132%*
(-5.91)

L0.113%%+
(-4.90)

L0.102%%*
(-3.98)

-0.0792%*

(-2.66)

L0.110%**
(-3.37)

-0.0676
(-1.90)

0.0328

(0.91)

0.0842*

(2.25)



Education x 2010 -0.0427 0.269%** 0.144%**

(-0.62) (7.17) (3.27)
_cons 0.942%* 1.582%** 1.836%**
E (3.15) (13.93) (9.10)
No of Countries
No of Obs. 206 387 191

Estimates derived from Prais-Winston two-way fixed-effects elasticity models with
AR(1) correction. (t-statistics in parentheses).

* p<0.05, ** p<0.01, *** p<0.001

Time and Country Level Fixed Effects Included

Figure 12 graphs the statistically significant elasticity coefficients for the
estimated impact of per capita years of schooling on the CIWB over time, based on the
models reported in Table 7. These interactions allow us to assess how the relationship
evolved in each group. In this set of models, the main effect of education can be
interpreted as the effect of education on CIWB in 1960. A negative coefficient implies
the presence of a desirable association, from a sustainability perspective, between per
capita years of education and CIWB. Values above 0 indicate that gains in education are

estimated to be associated with a higher carbon cost of well being.
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Figure 12. Significant Elasticity Coefficients for the Estimated Effect of Education by

Income Group over Time
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Model estimates presented in Table 7 and Figure 12 indicate that the relationship
between education and the CIWB is null for high-income nations at all time points,
except for one. In 1970, a one percent increase in education is associated with a 0.06
percent higher value of CIWB. For middle-income nations, a 1 percent increase in
educational attainment rates is associated with a .06 percent lower CIWB for the time
points 1960, 1965, 1970, and 1975. So, for the nations in this region during this period,
education enhanced sustainability outcomes. For the time points between 1980 and 2010,

gains in education are associated with consistently higher carbon costs of wellbeing. In
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other words, from 1980 to 2010, gains in per capita education rates are associated with
increasingly more unsustainable national development trajectories. By the study
endpoint, a 1 percent increase in per capita rates of educational attainment is associated

with a 0.21 percent larger predicted value for CIWB.

In low-income nation-states, the relationship between education and CIWB is null
at the first point of the study; 1960. For the time points, 1965 and 1970, increases in
population education rates are associated with 0.13 lower predicted values of CIWB. The
coefficients for education and time interactions remain negative until 1990. So, gains in
education are associated with more sustainable development trajectories for nations in
this group until 1990. For the time points 1990-2000 inclusive, the relationship between
education and CIWB is null; there is no predicted difference in CIWB associated with an
increase in education. For the last two time points in the study, 2005 and 2010, the
models predict more carbon-intensive costs of wellbeing for the nations in the low-
income group. By the study endpoint, a 1 percent increase in the average rates of

educational attainment is associated with 0.14 percent higher predicted values of CIWB.

As discussed in the literature review section, studies within global political
economy perspectives have found that integration into the world economy impacts
human and environmental wellbeing. This impact is advantageous for powerful countries

and deleterious for middle- and low-income nations. To test if the relationship between
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education and CIWB is dependent on a nations’ level of integration within the global
economy, the next of set models test if there is a significant interaction effect between

education and exports as a percent of GDP.

Table 8. Estimated Elasticity Coefficients for Regression of Production Based CIWB by

Income Group with Moderation Effect

High Income Middle Income Low Income
Education (log) 0.269* -0.382%** -0.619%%**
(2.50) (-8.43) (-9.92)
GDP (log) 0.0532%** -0.0104 -0.00304
(2.84) (-0.92) (-0.17)
Exports as % GDP 0.278 -0.067** -0.172%%*
(3.20) (-2.60) (-6.35)
Educ*Exports -0.322% 0.0859** 0.234%**
(-3.84) (2.73) (6.36)
_cons 0.875%* 2.030%#* 2.1 12%%*
(3.67) (18.47) (14.27)
N 206 387 191

* p<0.05, ** p<0.01, *** p<0.001

Estimates derived from Prais-Winston two-way fixed-effects elasticity models with AR(1)
correction. (t-statistics in parentheses).
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Time and Country Level Fixed Effects Included

As the fixed effects panel model estimates presented in Table 8 show, there is a
significant interaction effect between per capita educational attainment rates and exports
as a percent of GDP in each of the three groups of nations. Namely, exports as a percent
of GDP moderate the predicted association between CIWB and rates of educational
attainment. Notably, the nature of this moderation effect differs for high-income nations,
compared to the middle- income and low-income groups. On average, higher levels of
exports as a percentage of GDP is predicted to strengthen the desirable relationship
between education and sustainability for the high-income group but is predicted to

weaken the relationship for the middle- and low-income groups.

As the model coefficients presented, Table 8 illustrates in high-income nations a 1
percent increase in education is associated with 0.27 percent higher values of CIWB if
exports are 0 percent of GDP. However, with every 1 percent increase in exports as a
percent of GDP, the predicted effect of education on CIWB is 0.32 percent lower. In
other words, as the portion of exports as a percent of GDP grows in high-income nations,

we expect gains in education to be associated with less carbon-intensive societies.

In the middle-income group, exports as a percentage of GDP also moderate the

relationship between education and GDP, but it does so differently than in the high-
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income context. Taking the main effect of education and interaction terms together, the
model predicts that a one percent increase in education is associated with 0.38 percent
lower values for CIWB if exports are 0 percent of GDP. However, the predicted effect of
a one percent increase in education on CIWB is .086 percent higher with every 1 percent

increase in exports as a percent of GDP.

A similar but more pronounced association between education and global trade
integration is predicted for low-income nations. As the coefficient for the main effect of
education indicates, a 1 percent increase in educational attainment is associated with a
0.62 percent lower value of CIWB, if exports are 0 percent of GDP. However, with every
1 percent increase in exports as a percent of GDP, the predicted effect of education on
CIWB is 0.23 percent higher. So, the (desirable) ameliorating effect of education is the
largest in low-income nations. However, the moderating effect of exports as a percent of

GDP is also the largest for this group.

These results illustrate the complexity of the relationship between the social
institution of education and the global political economy, across levels of economic
development. Of particular note, at the beginning of the study, education was associated
with more sustainable development trajectories in low- and middle-income nations.
However, by the study endpoint, gains in education were associated with more carbon-

intensive societies for the majority of nations (Table 7 and Figure 12). For the nations
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included in this study, the change in the nature of this relationship between education and
sustainability is partially explained by increased integration into the global economy
(Table 8). In essence, these findings illustrate the effect of global structural economic

factors on national human and environmental outcomes.

3.6 DISCUSSION AND CONCLUSION

This chapter tests world society and political economy perspectives on the role of
education for sustainability. From a world society perspective, the existence of
standardized measures of educational attainment, on which this analysis relies, and the
upward trend in education attainment (Figure 10), are themselves evidence of the
entrenchment of the nation-state model. According to the world society perspective,
educated professionals, technocrats, and educational institutions can act as receptor sites
for global cultural scripts such as those related to human rights and environmentalism
(Schofer and Hironaka 2005; Meyer et al. 2007; Meyer 2009). So, one might expect the
expansion of mass education to be associated with enhanced sustainability outcomes. In
the first set of models, I investigate if the expansion of mass education supports more
sustainable development trajectories (Table 6). I find no evidence that the percentage of
the population who completed a tertiary level degree is associated with more or less

sustainable development trajectories in the global sample. The findings of this chapter,
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therefore, fail to support the proposition that a higher portion of a highly educated

population results in more sustainable national development outcomes.

On the other hand, in both the global model (Table 6) and the follow-up regional
analyses (Table 7 and Figure 12), I find evidence that education, measured as average
years of educational attainment, to be associated with a lower carbon cost of wellbeing at
some time points in low- and middle-income nations. However, the ameliorating effect of
education on CIWB dissipates throughout the study period. Indeed, from 1980 onward,
gains in education are associated with a higher carbon intensity of wellbeing in middle-
income nations. The same trend can be observed in low-income nations. Namely, for the
nations included in the low-income group, gains in education are associated with lower
levels of CIWB until 1990. After 2000, however, education is associated with higher

carbon costs of wellbeing.

When interpreting the disappearance of the beneficial education effect from a world
society perspective, it is important to note that this theory does not propose that the
expansion of mass education necessarily enhances sustainability or societal functioning
across all contexts. Meyer, Nagel, and Snyder emphasize that totalizing claims about the
functional benefits of the expansion of mass education require a “breathtaking leap of

faith” (1993:150). Instead, education is understood as constituting the ultimate initiation
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ritual, which promises a “displaced form of salvation expressed as progress, both for the

individual and for the nation” (Ramierez and Boli, 1987).

Further, Meyer and Ramirez (2000) highlight that mass schooling both historically
and in present times is designed to prepare young persons for an imagined and idealized
future society and not necessarily for the prevailing opportunity structure. An analogous
argument is made by Hironaka and Schofer (2002) about environmental outcomes when
interpreting their finding that environmental impact assessment requirements have little
direct impact on the environment due in part to inefficient implementation, or local
resistance. While the world society perspective does accommodate the “decoupling” of
gains in human and environmental wellbeing from gains in educational attainment, the
integration of that political economy perspective provides is a useful addition for

explaining these results.

The second set of models presented in Table 8 tests the political economy
proposition that a nations’ level of integration in the world economy may moderate the
gains in sustainability associated with increased educational attainment. Consistent with
other studies in the field, this concept is operationalized as exports as a percentage of
GDP (Jorgenson 2012; Shorette 2012; Givens 2015, 2017, 2018). For high-income
nations, | find higher levels of exports as a percentage of GDP enhances gains in

sustainability associated with higher educational attainment. On the other hand, for
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middle- and low-income nations, the opposite trend can be observed. The gains in
sustainability associated with increased educational attainment decrease as exports as a
percent of GDP rise. The moderating role of trade on the relationship between education
and CIWB is even more pronounced for low-income nations. These findings lend support
to political economy perspectives, such as world-systems analysis — that national and
subnational outcomes are shaped by a nation’s position in the global hierarchy

(Wallerstein 1974; Chase-Dunn 1998).

The interaction effect between exports as a percentage of GDP and education also
supports a central hypothesis in ecological unequal exchange (Hornborg 1998, Hornborg
and Martinez-Alier 2016; Givens et al. 2019), that unequal power dynamics within
international trade affect the distribution of environmental harms and social goods.
Furthermore, the findings build on a wealth of empirical work within this tradition, which
illustrates that environmental impacts are likely being displaced to lower-income
countries via trade (Steinberger et al. 2012; Jorgenson 2012; Jorgenson and Givens 2015;
Givens 2017). In particular, these results add to Givens’ (2018) finding that trade
integration is more beneficial for high-income countries than non-high-income countries
in terms of CIWB. I demonstrate that social spoils associated with states' expanded
access to education are also dependent on that nation's level of integration in the world
economy. This research also builds on the growing subfield that reveals the complexity of

the relationship between the economy (Jorgenson 2014) and societal characteristics such
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as inequality (Jorgenson 2015), urbanization (Givens 2015), world society integration
(Givens 2017), and democracy (Mayer 2017) and sustainability, using the outcome

variable CIWB.

This project adds to the growing literature that illustrates the advantages of taking a
theoretically integrative approach in macro-sociological studies (Jorgenson 2009a
Jorgenson et al. 2011; Shorette 2012; Longhofer and Jorgenson 2017). Understanding
these perspectives as complementary, as opposed to competing, schools of thought offer a
fruitful opportunity to address subfield critiques. For example, within the field of
comparative education, world society theory has been criticized for creating as opposed
to proving the presence of world society by focusing on metrics such as enrollment rates
(Carney, Rappleye, and Silova 2012). Others have lamented the perspectives inattention
to economic aspects/implications of the education system (Griffiths and Arnove 2015).
Similarly, Ramirez (2003) argues that political economy perspectives, which make
power/dependency ties the main dynamic to account for many educational developments
throughout the world, cannot adequately account for convergence in the organizational
form and attainment rates across diverse nations states (p.250). Taking a theoretically
integrative approach allows for a more sophisticated understanding of social reality at the

global and cross-national level, whereby the world society model may partially explain
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the convergence in educational outcomes and the divergence in outcomes is accounted

for by attention to the coercive power of the global political economy!*

As Meyer emphasizes, realist (or political economy) perspectives are not in conflict
with world society perspectives for theoretical or methodological reasons. Instead, the
issue is mainly normative (2009). As the subfield of environmental sociology has shown,
integrating these perspectives can facilitate a broader understanding of global processes

and their sustainability implications.

14 Notably, Schofer & Hironaka (2005) acknowledge that nations face tremendous pressure to avoid or

undermine environmental protections that are in conflict with economic interests.
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CONCLUSION

A large body of macro-comparative work in sociology is dedicated to
understanding the relationship between the economy and socio-ecological sustainability
(York, Rosa, and Dietz 2003; Rosa, York, and Dietz 2004; Jorgenson and Clark 2011,
2012; Rosa and Dietz 2012; Knight and Schor 2014; Longhofer and Jorgenson 2017;
Thombs 2018). By comparison, the question of how the institution of education
functions for sustainability is empirically and theoretically neglected. This omission is
notable since social institutions, such as the economy, cannot be understood in isolation

(Weber 2002).

Understanding the relationship between education and sustainability has
important policy implications as the international governance community already widely
embraces the presumed alignment between education and broader sustainability
outcomes (UNESCO 2016). Indeed, extensive cross-disciplinary literature has identified
associations between higher rates of educational attainment and increases in a variety of
measures of human wellbeing (Patrinos and Montenegro 2014; Baker et al 2011;
Helliwell 2003). If gains in educational attainment are associated with reductions in
environmental stress, especially in contexts when human wellbeing is enhanced, it
represents a powerful mechanism for attaining global sustainability. On the other hand, if

the gains in human wellbeing associated with increased educational attainment are
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marginal, or, if high environmental costs accompany such gains, critical questions about

the function of this cornerstone social institution need to be addressed.

To better understand the role of education for sustainability, this project explored
if gains in average per capita educational attainment enhanced sustainability outcomes in
nations across varying income and regional groups, during the period 1960-2010. In the
project, I use a measure of sustainability developed by social scientists (Dietz et al. 2012;
Jorgenson 2014), namely, the carbon intensity of wellbeing (CIWB). CIWB is a ratio of
per capita CO/ life expectancy. By focusing exclusively on the socio-ecological domains
of sustainability, this measure overcomes what Longo et al. (2016) classify as the “pre-
analytic vision” of sustainability, which naturalizes the dominant economic system. I use
this dependent variable in two nuanced empirical investigations into the relationship

between education and CIWB.

In chapter two, I estimate Prais-Winsten regression models with panel-corrected
standard errors on data at five-year intervals for 76 nation-states across six geographic
regions. I estimate these models both for a global sample of nations and for each of the
following six regional subsamples; advanced economies, East Asia and the Pacific, Latin
America and the Caribbean, the Middle East and North Africa (MENA), South Asia,

Sub-Saharan Africa.
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Through this analysis, I find that gains in education are associated with a lower
carbon intensity of wellbeing across all six regional samples, with the largest predicted
effects observed at the early time points of the study. The magnitude of these results
varies across regions. I find the largest and most consistent desirable relationship between
education and sustainability for nations in the South Asia region. !> Conversely, I find the
relationship between these two variables to be null for nations in the MENA region in all,
but two, time points. Interestingly, the trajectory of the relationship between years of
education and CIWB is similar for nations in East Asia and the Pacific, and Latin
America and the Caribbean regions. In these regional groups of nations, the desirable
effect of education is largest at the early study time points but the effect gradually
disappears over time'® (See Figure 7). Notably, at the last time point of the study, 2010,
gains in education are associated with a higher carbon intensity of wellbeing for nations

in Latin America and the Caribbean.

15 For the majority of the time periods a 1 percent gain in per-capita years of schooling was associated with
0.28 percent lower predicted values of CIWB.

16 For example, in the first timepoint of the study period, 1960, a 1 percent increase in education is
associated with a .32 and .37 percent lower values for CIWB for East Asia-Pacfic and Latin America-

Carribean respectively.
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Similarly, for nations in Sub-Saharan Africa, gains in education are also
associated with lower carbon costs of human wellbeing between 1960 and 2000.
However, the magnitude of these gains is less in this sample than for nations in Asia and
Latin America during this period. Similar to the trend observed for nations in the Latin
America and the Caribbean region, for the final two-time points included in the study
(2005, 2010), I found gains in education to be associated with higher carbon costs of

wellbeing for nations in Sub-Saharan Africa.

Advanced economies provide an interesting counterpoint to the trend observed in
the other regional samples of nations. The predicted gains in sustainability associated
with increased education are smaller when compared to other regional samples of nations
from 1960 to 1985. However, the predicted desirable association between education and
sustainability increases in magnitude in the latter periods of the study. As discussed in
chapter two, complex national and subnational economic, social, cultural, and historical
factors underlie these trends. The analysis presented in chapter three provides some

insight into the economic factors that may have contributed to these findings.

My analysis in Chapter two is informed by insights from Sen and Nussbaum’s
capabilities approach and from ecological modernization theory. The capabilities
approach proposes that education is a foundational human capability, which has both

instrumental and intrinsic and value and is, therefore, an essential component of
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sustainable societies (Sen 1999; Nussbaum 2011; Alkire 2005). Notably, ecological
modernization—a dominant theory within environmental sociology— fails to
substantively engage with the social institution of education. This omission represents an
opportunity for further theorization because many of the features attributed to the
“modern nation-state”, such as technologically advanced economies and a more engaged
electorate, are undergirded by access to education (Mol 2001, 2002). Despite the lack of
direct engagement with education from ecological modernization theory, this project
proposes that both perspectives lend support to the proposition that more educated

populations may lead to more sustainable development trajectories.

My findings on the relationship between per capita years of educational
attainment and CIWB in chapter two provide some support for Sen’s contention that
gains in education enhance human functioning and, therefore, may be associated with
more sustainable societies. However, the strength of this relationship decreases over-
time, across nearly all regions. The decline in the desired effect of education on CIWB
for nations in the majority world regions in the study runs counter to the modernization-
informed linear conceptualization of development, in which ecological modernization is
rooted. Findings in related research also counter this ecological modernization position,
whereby economic development is mostly associated with a higher carbon intensity of

wellbeing (Jorgenson 2014, Jorgenson and Givens 2015).
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On the other hand, education is associated with less carbon-intensive societies
among advanced economies in the later periods of the study, which supports the
ecological modernization perspective. However, related research by Givens (2018) and
others (Jorgeson 2012; Rice 2005) suggests that during the contemporary period, high-
income nations can lower their environmental footprint, and thereby their production-
based CIWB, through integration into the global economic system. That same integration
intensifies the carbon intensity of wellbeing in lower-income nations. To understand if
integration into global systems affected the relationship between education and
sustainability, I explore if a nation’s level of economic development and integration into
the global economy affects the relationship between CIWB and education in Chapter

Three.

In chapter three, I group nations based on their level of economic development,
per the World Bank classification (World Bank 1990). For this analysis, I estimate Prais-
Winsten Models regression techniques with panel corrected standard errors on data for 73
nation-states, across three income groups, with data at five-year intervals. For a global
sample of nations, I find no significant relationship between CIWB and the percentage of
the population with a college degree. On the other hand, I find that on average, a 1
percent increase in rate of educational attainment is associated with a 0.23 percent lower

predicted value for CIWB for the same group of nations between 1960 to 2010.
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I find that the magnitude of gains in sustainability associated with growing rates
of educational attainment depends on a nation’s level of economic development.
Specifically, the relationship between average years of educational attainment and CIWB
for high-income nations is mostly null. In middle-income nations, gains in educational
attainment are associated with lower predicted values of CIWB until 1980 (See Figure
12). However, after that point, gains in education are associated with more carbon-
intensive societies. I find a similar trajectory for low-income nations. Education is
associated with lower predicted values for CIWB between 1960 and 1990. After 2000,

gains in education are associated with higher carbon costs of human wellbeing.

Informed by Givens (2018) and other related investigations, I explore if
integration into the global economic system moderates the relationship between
education and sustainability. I find a significant interaction effect between education and
integration into the global economy, as measured by exports as a percentage of GDP.
Moreover, the nature of this relationship is different depending on the level of a nation’s
economic development. On average, higher levels of exports as a percent of GDP are
predicted to strengthen the desirable relationship between education and sustainability for
the high-income group. On the other hand, increases in exports as a percentage of GDP
are predicted to weaken the desirable association between education and CIWB for

middle- and low-income groups.
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Chapter three is informed by political economy and world society perspectives on
education. The world society perspective is cautiously optimistic about the role of mass
education in generating more sustainable trajectories. From this perspective, education
institutions are seen both as evidence of adherence to, and sites of transmission for global
cultural scripts, which espouse ideals of human development and environmentalism. The
finding that gains in education are on the whole associated with a lower carbon intensity
of wellbeing, particularly in the early part of the study period, is somewhat in line with
this perspective. On the other hand, the finding that gains in education are associated with
higher carbon costs of wellbeing in the middle- and low-income groups, in the latter part
of the study period, supports political economy perspectives. In particular, these findings
are consistent with the world-systems perspective, which argues that mass education
serves to socialize national labor forces in “periphery regions” for participation in an

exploitative global capitalist system (Arnove 1980; Griffiths and Arnove 2015).

Further, the moderating role of global trade relations on the relationship between
education and CIWB suggests that gains in educational attainment facilitate increased
participation in the global economic system. This form of integration is disadvantageous
for some nations because they represent historic relations of dominance and
subordination. As a result, the social spoils associated with states’ expanded access to

education are also dependent on that nation's level of integration in the world economy.
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This finding is mostly in keeping with an ecological unequal exchange perspective

(Hornborg 1998, Hornborg and Martinez-Alier 2016; Givens et al. 2019).

On the whole, I argue that these findings lend broad support and contribute to
political economy understandings of the role of education for sustainability. Though, I
also argue that these findings do not necessarily disprove the existence of world society.
Indeed, the broad engagement with the United Nations’ sustainable development agenda
as described in chapter one is arguably evidence of a common language, reproduced by
world society institutions, and rooted in an idealistic global culture. However, as scholars
of global institutions have shown, the multi-dimensional and power-laden nature of the
global system results in contradictory agendas by institutions and the society they
reproduce (Goldman 2005; Weaver 2008). These results do, however, provide further
concerning evidence of the limited efficacy of this environmentally-oriented dimension
of global society for achieving sustainability in the face of strong countervailing global
economic interests (Jorgenson 2009a; Jorgenson et al. 2011; Shorette 2012; Longhofer

and Jorgenson 2017 Givens 2017).

Combining these macro-comparative theories helps to generate insights into how
the complicated social institution of education operates for sustainability at a global scale,
thereby illustrating the advantages of integrative approaches for macro-sociological

studies of sustainability. This project also advances macro-sociological theoretical
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understandings of education by contrasting a variety of perspectives on the role of mass
education for enhancing human and environmental wellbeing. The comparisons also
reveal some of the contradictions and space for further development of these theories in
terms of their treatment of education. One cross-cutting omission of the theories included
in this work is the lack of engagement with the question of how dominant approaches to
education may have foreclosed other more ecologically orientated transmissions of

knowledge and values.

These theoretical insights also raise important considerations for how we
understand the relationship between education and sustainability going forward. Dietz
(2015) offers a useful framework for thinking about how education may be
instrumentalized as an institution for strong sustainability. The author makes an analytical
differentiation between manufactured, human, and natural “resources” on the one hand,
and the more commonly used concepts of manufactured, human, and natural “capital” in
discussions of sustainability. Dietz notes that historically, societies have used all three
types of resources in the pursuit of generating human wellbeing. However, the end of
achieving wellbeing has increasingly replaced or is at least conflated with, profit, and the
related concept of economic growth, in the contemporary capitalist society. The author
notes that drawing a distinction “between resources and capital avoids the presumption
that the only value of a resource is the exchange value that comes from market

transactions” in the context of the contemporary market system (Dietz 2015: 135).
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Extending this reasoning to the current project provides an opportunity to
consider whether national education systems function to build human capital or human
resources. Building human capital could be considered consistent with the world systems'
pessimistic view of a standardized global education system designed to serve the needs of
the exploitative global division of labor. In turn, gains in human capital can compromise
sustainability outcomes because of the problematic impact of the current economic

system and sustainability.

From an ecological modernization perspective, this kind of market-oriented
education system could provide the human capital necessary to provide the expertise
necessary for a technical fix to the challenge of sustainability!’. Unfortunately, evidence
to date, including this project, does not support this prediction. As states develop the
human capital necessary to achieve technical advances associated with more efficient
production, at the macro-economic level, their environmental footprint has risen

(Jorgenson 2009b; York 2006, 2010; York, Rosa, and Dietz 2009). In fact, gains in

17 Notably Shwom 2011 highlights the need to be more attentive to national socio-cultural conditions and
power relations within states to better understand the likelihood of nations’ embracing components of
ecological modernization. A more in-dept theorization and exploration of the role a nations education

system could yield some fruitful insights in this regard.
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efficiency are often associated with rebound effects that exacerbate environmental

problems (Foster et al. 2011; York 2006; Grant, Jorgenson and Longhofer 2016).

Building human resources, on the other hand, could be understood as a concept
more closely related to Sen and Nussbaum’s conceptualization of education as an
expansion of human capabilities, whereby education is valued for its intrinsic as well as
instrumental use-value. Put in terms of the capabilities approach, education can enhance
human functioning (a concept more closely related to human capital) but should foremost
be operationalized and institutionalized in ways that build human capabilities, thereby
engendering human dignity and freedom (Sen 1999; Nussbaum 2004, 2010, 2011). This
conceptualization of education is also similar to the world society view of educational
institutions as receptor sites for ideas of expanded rights and environmentalism (Bromley

et al 2011a; Bromley et al. 2011b; Meyer et al 2010; Frank et al. 2011).

The advantages of building capabilities, including education, have traditionally
been foundational to frameworks focused purely on human development goals, such as
the Human Development Index (HDI), and separate from debates on sustainability
(Neumeyer 2010). More recent iterations of the ‘broad’ capabilities approach apply to the
protection of the natural environment (Alkire 2010; Martins 2010, 2013; Sen 2013).
Notably, Nussbaum argues that “Being able to live with concern for and in relation to

animals, plants, and the world of nature” (2011:34) should be counted as one of ten core
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human capabilities to be supported by all democracies. Arguably, the severity of the
current ecological breakdown (FAO 2011; MEA 2005: Masson-Delmotte 2018) impinges
not only this particular capability (IPBES 2019), but also on the other nine'® core

capabilities for human development that Nussbaum proposes.

While this project contributes to our theoretical and empirical understandings of
the role of education for sustainability, it is not without its limitations. A notable
limitation of this study is that the empirical chapters are based on data for just 76 and 73
nation-states, respectively. Other research could also focus on a shorter timeframe, which

could allow for the inclusion of more nation-states.

Second, the independent variables of interest in this study are based on nationally
reported measures of educational attainment. These measures are limited as they miss
intrastate variation. Further, the quality of the raw data relies on the commitment and
resources of each nation’s education and statistic ministries. While the Barro and Lee

(2013) dataset improve the accuracy of estimates by drawing on multiple sources and

18 These include life; bodily health; bodily integrity; senses, imagination, and thought; emotions; practical

reason; affiliation; other species: play; control over one’s political and material environment.
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refining the data using a variety of statistical techniques, some reliability issues likely

persist.

Another limitation is that the outcome variable of interest is a ratio of production-
based carbon emissions relative to average life expectancy. Other studies could capture
the relationship between gains in per capita education and consumption-based processes
by using consumption-based carbon emissions as the numerator for the outcome variable,
CIWB (e.g., Jorgenson and Givens 2015). Also, it should be noted that that chapter three
uses exports as the percentage of GDP as a measure of integration for the global
economy. Another possibility is to use the percent exports to high-income nations as a
measure of ecological unequal exchange, as related studies have done (Jorgenson 2012;

Givens 2018).

Finally, this work does not capture the complexities of the relationship between
education and sustainability within nations. A fruitful opportunity for future research
could involve an in-depth analysis of the relationship between education and
sustainability at the subnational level, such as within and across US states. Shifting the
unit analysis from nation-states to U.S. states has advantages in that subnational units of
analyses fall under the same overarching set of national institutions and have higher

cultural consistency.
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