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Abstract: The extraordinary growth of the world economy has dramatically
transformed the context within which all humans live. It also introduces several
interrelated challenges: providing for the basic development needs of people, reducing
global inequality, and avoiding further degradation of the biosphere. Numerous
frameworks have been developed in recent years to address these challenges, including
Doughnut Economics, a sustainable development framework that combines several
development indicators of human wellbeing with the planetary boundaries to define a
“safe and just space” as the goal for global development. In this study, I present a
concrete quantitative approach to operationalize Doughnut Economics for use at the
local level and within a high-income context, the United States, to address the question:
How are U.S. cities and counties performing on the social and ecological indicators of
the Doughnut? I collected social and ecological data across 27 U.S. localities and find
widespread variation in levels of social shortfall and greenhouse gas emissions between
them. My findings suggest that previous Doughnut Economics research at the national
level obscures patterns of intra-country social shortfall and inequality, underscoring the
need for ongoing local data collection and analysis. | integrate my findings with a
comparative case study of Amsterdam’s local application of Doughnut Economics to
identify key challenges of applying a global development framework at the local level.
My discussion of the shortcomings of these different methodological approaches to
downscaling Doughnut Economics underscore how methodological diversity and
triangulation are needed to effectively formulate and evaluate local policies based on

Doughnut Economics.
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“In the industrialized world, the great challenge is not to remain competitive, or to
increase efficiency or production. It is to slow down without derailing, to reimagine
progress beyond more of the same. The challenge is to make ourselves at home in the
world. There is plenty more to do, infinite opportunities for progress — but what comes
next is improvement, not enlargement.”

Katherine Trebeck and Jeremy Williams,

The Economics of Arrival



Introduction

The extraordinary growth of the human population and economic activity over the past
few centuries has dramatically transformed the global social and ecological context
within which all humans live. Exponential economic growth has driven many
significant gains on quality-of-life indicators, but these benefits of economic activity
have been unevenly distributed, resulting in widespread socioeconomic inequalities.
Unjust levels of deprivation and inequality persist between and within many nations.
Economic growth also exponentially increased humanity’s resource and energy

footprints, accelerating ecological degradation and destabilizing the Earth’s climate.

Economic growth continues to pervade and dominate policymaking and
development discourses, but in recent years, numerous development frameworks and
economic measurement instruments were created as alternatives to this traditional
paradigm. One such framework is Doughnut Economics, a sustainable development
framework that combines several social indicators of human wellbeing with ecological
boundaries to define a “safe and just space” where economic activity is sufficiently high
to provide a social foundation for all people but not so high that it degrades the
biosphere. In recent years, a growing list of subnational governments—including
Amsterdam, Portland, Philadelphia, and others—have announced their intentions to
utilize Doughnut Economics in their policymaking, urban planning, and local or
regional development processes. However, the indicators used in Doughnut Economics
were initially defined at the global scale, and effectively downscaling the Doughnut to
utilize it at the national, state, or local levels of policymaking presents an important, yet

underexplored challenge for both researchers and policymakers.

In this study, I contribute to the nascent knowledge base on Doughnut

Economics by exploring the challenges of downscaling the Doughnut Economics
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framework and present a concrete approach as to how Doughnut Economics might be
operationalized at the local level to investigate the question: How are American cities

and counties performing on the social and ecological indicators of the Doughnut?

My methodology adapts the Doughnut Economic framework for use in a high-
income context, the United States, where the development indicators in the original
Doughnut Economics framework are less relevant and instructive for policymaking. |
collected and analyzed data from 27 localities (covering 31 counties and the District of
Columbia) within the United States. The results of my data collection illuminate wide
heterogeneity within the United States on levels of social shortfall and ecological
overshoot and advance the Doughnut Economics literature by developing a subnational
quantitative approach to Doughnut Economics, as the prior literature has primarily
focused on the national and global levels. These quantitative results highlight previously
identified inequalities and underscore the need for more granular, local quantitative
data. | also conducted a case study of Amsterdam’s application of Doughnut
Economics, which was developed using a more qualitative and participatory process.
The qualitative approach taken to that case is richly descriptive but makes comparison
across localities difficult. My quantitative approach therefore complements approaches
like Amsterdam’s by offering a quantitative, replicable assessment of performance on
the Doughnut indicators across many localities. By analyzing the Amsterdam case
alongside my quantitative results, I also identified three overlapping thematic challenges
that arise when downscaling Doughnut Economics and discuss implications for
policymakers and future research seeking to apply Doughnut Economics at more local

levels.

Together, my case study and quantitative findings emphasize the need for

multiple methodological approaches in studying Doughnut Economics, illuminate the
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challenges of operationalizing a global development framework for use at the local
level, and underscore the need for further research and data collection in this space as a
growing number of cities and subnational government seek to integrate Doughnut

Economics into their development and policy planning.

Background

Defining and Measuring Development

How do we define societal progress? How do we pursue it? How do we measure it?
These basic questions lie at the core of development theory, diverse theoretical

frameworks about how to define and pursue progress.

Many contemporary development frameworks define development in primarily
economic terms. These approaches to development as economic development largely
build upon the model of Rostovian take-off, in which “traditional societies” transition to
“mature” societies (Rostow 1959), a society-wide transformation driven primarily by
wholesale transformation of the economy, defined here as the system through which
resources, value, and information are extracted, produced, processed, traded, and
distributed in service of societal goals (de Muijnck and Tieleman 2021). The creation of
Rostow’s model and its elaboration since the 1960’s laid the foundations for a broad
range of theories of development and linked development to the processes and
outcomes of modernization, in which societies pursue expansive programs of
transformation in their social structures, political institutions, and especially economies

(McGillivray, 2008).

Governments increasingly began to understand themselves as having interrelated
mandates to provide for the safety and wellbeing of citizens and to responsibly utilize
available resources in pursuit of such goals, and thus became increasingly focused on
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effective management of economies (Tansi 1999). A key consequence of these
developments—understanding development as modernization and viewing effective
economic management as a primary responsibility of government—was the implicit and
explicit incorporation of economic benchmarks into the goals of governments at all
levels. Economic measurements—per capita income, Gross National Product, Gross
Domestic Product—became understood as easy-to-understand benchmarks of societal

progress.

In this context, the promotion and maintenance of economic growth— indicated
by rising levels of national or per capita incomes—emerged as a widely shared goal of
national and subnational governments across the world (Coyle 2014; Feldstein 2017).
Economic growth’s correlation with a variety of desirable development outcomes,
including improved health and educational outcomes (OECD 2021; Roser 2021),
reinforced its utility as a proxy measurement of progress. Economic growth also allows
for base broadening (expansion of the tax base), as an economy that grows and is taxed
at the same level across all years will deliver more resources to a government year-on-
year in service of its other goals, and therefore expands available resources in service of
government ends (Besley and Persson 2013; Tansi 1999). In theory, a growing economy
also allows a government to mitigate intergroup competition for resources: by growing
aggregate available resources, zero sum outcomes might be avoided (Coase 1960;

Edmans 2020; Hahnel and Sheeran 2009).

Growth (typically as the annual change of or per capita GDP) subsequently
became an easily understood and quantifiable metric through which citizens evaluate
government performance and economic management (Coyle 2014, Philipsen 2017). The
link between economic growth and various on quality-of-life indicators reinforced the

growth as development paradigm, and many policymakers adopted growth (increases in
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GDP and/or per capita incomes) as useful proxies for societal progress, development,

and well-being (OECD 2021; Roser 2021).

The Ecological Consequences of Economic Growth

However, the dominant development paradigm underpinned by economic growth
appears increasingly unsustainable, as widespread ecological degradation and
destabilization of the Earth’s climate could irreversibly perturb global systems beyond
the environmental conditions in which humanity evolved (Richardson et al 2023). These
findings are often unsurprising, as several early economists warned that overoptimizing
for growth would causes economies to burn through resources and deplete stocks of
resources (energetic, entropic, and material) in natural world by extracting from them at
rates more quickly than the natural world can replenish them (Daly 1968; Georgescu-
Roegen 1971; Georgescu-Roegen 1975; Schumacher 1973). These views have largely
been validated by subsequent research in the fields of ecological economics and Earth

systems sciences.

Iterative advances in the collection and modelling of ecological data have
advanced our understanding of the specific ways in which economic activity and growth
are degrading the capacity of the biosphere to regenerate stocks of natural resources and
assimilate human-generated waste. A landmark 1972 report, The Limits to Growth,
utilized an early computer model of human populations and economic activity and
found that without changes to humanity’s growth trajectory, the capacity of the Earth to
replenish resources or assimilate pollution would likely be exceeded, leading to rapid
collapse of the global economy and population within the next century (Meadows et al
1972). While the report received substantial criticism upon its initial publication,

subsequent research and updates to the report have generally validated its projections of
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economic and population growth and their impact on the biosphere (Daly 1996; Hall

and Day 2009; Meadows et al 1992; Meadows et al 2004; Randers 2012; Turner 2008).

Rockstrom et al. (2009) further advanced our understanding of the consequences
of and limits to growth, publishing a new framework for a “safe operating space for
humanity.” The safe operating space was defined by nine ecological thresholds—called
planetary boundaries—of allowable global ecological change past which human activity
risked destabilizing the global Earth systems and altering conditions which human life
evolved and flourished. Their work estimated that by 2009 humanity had already passed
at least three of the nine boundaries. Further research (Steffen, Richardson, and
Rockstrom 2015) updated the measurement and definition of the planetary boundaries.
Later work further quantified the extent of human ecological overshoot and indicated
that by 2022 humanity was overshooting at least seven of nine of these planetary

boundaries (Rockstrom et al. 2023).

Economic Growth and Social Wellbeing

The traditional growth-focused development paradigm has often failed to deliver on its
original promise of societal progress and increased human wellbeing (ul Haq 1976).
Sustained GDP growth has masked consistent or rising patterns of inequality and
injustice (ul Haq 1976). Policymakers have often over-optimized for growth as
development and failed to adequately recognize that growth (rising incomes) serve as a

means to development, not an end itself (Sen 1999a).

An illustrative example of these issues can be found in the U.S. context: for
decades, the health and life expectancy of Black Americans lagged well behind White
Americans and tended to be worse than poorer populations in other nations, even

though rising income-levels would otherwise predict better health outcomes for Black
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Americans (Sen 1993; Sen 1999b). Growth also can increase issues of food insecurity
and widen gender gaps in countries with existing high levels of inequality (Acharya
2023). Even when growth does initially improve wellbeing, it tends to have diminishing
returns and is associated with unsustainable patterns of consumption (Cole 2019; Koch
2022; Morris et al 2021; Paulsson, Koch, and Fritz 2024). Despite staggering increases
in national and per capita incomes, the benefits of economic growth have often been
unevenly distributed, resulting in the emergence or persistence of widespread
socioeconomic inequality and inadequacy in many nations. Marginalized groups in the
Global North—immigrants, minoritized racial groups, and those of lower
socioeconomic status—also have lower levels of the resource-intensive patterns of
consumption that drive growth and are associated with many types of ecological
breakdown (Goldstein, Reames, and Newell 2022; Kenner, 2015; Starr et al. 2023;
Tessum et al. 2019). The emergence and persistence of such patterns of unequal growth
or relative deprivation can also be politically destabilizing (Acemoglu and Robinson

2002).

Alternatives to Growth

Economic growth has continued as the hegemonic target indicator of policymaking and
development success, although scholars and policymakers in recent decades have
developed numerous alternative frameworks and metrics, including the Human
Development Index developed by Mahbub ul Hag and the U.N. Development
Programme, the Capabilities Approach pioneered by Amartya Sen and Martha
Nussbaum, Bhutan’s Gross Happiness Index, the Genuine Progress Indicator, and others
(Ackerman et al 1997; Haq 1999; Nusbaum 2000; Sen 1999a; Stanton 2007; Ura et al

2004). These approaches, vary widely in their philosophical underpinnings and
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technical calculation approaches. In general, alternatives to GDP aim to reflect the
wellbeing of a nation more fully and to measure development more holistically by
incorporating environmental and/or social factors which are not reflected in the standard
measure of economic growth, Gross Domestic Product (GDP). Some of these are
typically viewed more as supplemental measures of social welfare to complement GDP
in development decision-making, while others are intended as holistic approaches and
intended to replace GDP as a measure of development altogether. In parallel, two
related bodies of scholarship—post-development and more recently degrowth—has
challenged the idea that traditional notions of progress are even possible to achieve or
desirable to strive towards (Escobar 1994; Escobar 2017; Ferguson 1985; Hickel 2018;

Hickel 2020; Kothari et al. 2019; Rahnema and Bawtree 1997; Sachs 1992).

These metrics and frameworks, and the discourse shaping them, although often
still subordinated to GDP, have become increasingly salient to policymakers since 1990
(Demals and Hyard 2014). However, pursuing disconnected notions of human
development and sustainable development also proved problematic, as widespread gains
on human development after 1990 accelerated humanity’s aggregate ecological impact
(Crabtree 2012; Wedy 2017). Recognition of the need to integrate indicators of social
wellbeing with measures of ecological impact helped to shape the creation of the
Sustainable Development Goals (SDGs), a set of 17 global goals agreed upon by all

U.N Member-States in 2015 (Department of Economic and Social Affairs, 2024).

The SDGs represented a major diplomatic achievement and ostensibly helped
increase simultaneous development focus on both improving social wellbeing and
ensuring environmental protection. However, many researchers worry whether the
SDGs are capable of adequately transforming global development and policymaking to

ensure that humanity reduces its impact on the integrity of the biosphere. Critics note
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that the SDGs perpetuate a view of human development indicators as disconnected
from—rather than being embedded within—ecological systems (Stockholm Resilience
Centre 2016), lack a coherent scheme to translate their complexity into policy
prioritization (Greenland et al. 2023; Kotzé et al. 2022), are difficult to translate into
local action (Schleicher, Schaafsma, and Vira 2018), require significant data that is not
currently being collected and is difficult to evaluate in a standardized manner across
geographic contexts (Lu et al 2015), and often lack sufficient attention to the systemic
interconnections between goals. Others worry that the SDGs could prove self-defeating
because Goal 8, which calls for continued global economic growth equivalent to 3% per
year, will undermine achievement of other goals aiming to maintain biosphere integrity

(Eisenmenger et al. 2020; Hickel 2019).

Doughnut Economics: A New Attempt to Integrate Human and Sustainable

Development

In 2012, economist Kate Raworth introduced another alternative development
framework, Doughnut Economics, which built upon earlier sustainable development
and human development traditions by combining several indicators of social and
economic progress with Rockstrém et al.’s concept of planetary boundaries to define the
“Doughnut,” a conceptual representation of the “safe and just space in which humanity
can thrive” (Raworth 2012, Raworth 2017). The Doughnut refers to two concentric
targets: an inner ring representing the social foundation, defining a minimum level of
socioeconomic activity needed to deliver an adequate distribution of resources and
opportunity such that all people are at or above this floor (Raworth 2017). Several of the
social indicators of the Doughnut are explicitly or implicitly linked to indicators of the
Sustainable Development Goals (Raworth 2017, Warnecke 2023). The outer ring

represents the ecological ceiling, defined by the nine planetary boundaries, setting
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maximum threshold for human activity to prevent degradation of Earth’s systems to
support life (Raworth 2017). In conjunction with the Doughnut model, Raworth (2017)
elaborated seven principles—changing the goal from GDP to “getting into the
Doughnut,” seeing the economy as socially- and environmentally-embedded, viewing
humans as socially adaptable people (rather than homo economicus), seeing economies
as dynamic and complex systems, designing economies to be distributive, designing
economies to be regenerative, and being agnostic about growth—that together outline
an approach to economic policy and development that she argues is needed to move

towards the “safe and just space” of the Doughnut.

The Doughnut framework presents a concise, visual model that presents a global
snapshot of the extent to which human socioeconomic activity is falling short of
meeting basic social needs and the degree of global ecological overshoot. When first
introduced, the global Doughnut showed that aggregate human economic activity at the
global level was simultaneously falling short of meeting the basic needs of all people

while also overshooting several planetary boundaries.

Downscaling the Doughnut

Since the introduction of Doughnut Economics, researchers and policymakers have
begun to adapt the ideas Doughnut to smaller scales, recognizing that although
Doughnut Economics shows promise as a development framework that simultaneously
considers both social needs and ecological limits, its original form as a global
framework limits its practical utility as a policymaking tool. The world lacks any true
global government, and most development and economic programs are designed and
pursued by national or subnational actors, especially governments. To be made useful

for policymaking, the Doughnut’s global parameters need to be adapted to better
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correspond with the spatial and political structures of decision-making (Turner and
Wills 2022). National, subnational, and local policymakers have more direct ability
(than institutions of global governance) to create and implement the types of policies

needed to move towards the “safe and just space” defined by the Doughnut (Turner and

Wills 2022).

Initial downscaling research focused on applying Doughnut framework to the
national or regional level (Cole 2015; Fang, Wu, and He 2021; O’Neill et al. 2018; Roy,
Basu, and Dong 2021; Sayers and Trebeck 2014; Sayers and Trebeck 2015; Sayers
2015). Early quantitative findings suggested that that no country performs well on both
the social and ecological indicators and that improved performance on the social
indicators was most strongly associated with increased emissions (O’Neill et al. 2018).
Follow-up time series analysis of country-level data spanning 1992 to 2015 for 140
nations found that during that period no country had met the social needs of its citizens
while staying within its ecological limits (Fanning et al. 2022). Alarmingly, this work
also showed that significant national progress towards meeting the social indicators
typically was associated with a nation’s movement into high levels of ecological

overshoot (Fanning et al. 2022).

Amsterdam was the first city in the world to publicize its intentions to become a
“Doughnut city” in 2020, announcing that it would use the framework in its recovery
plan from the COVID-19 pandemic (The Guardian 2020). Several other cities, including
Copenhagen, Brussels, Melbourne, Berlin, and Sydney, have also developed city-level
initiatives utilizing Doughnut Economics (C40 2023; DEAL 2021; Lazard 2022). In the
United States, local interest in the framework has been more limited, although
Philadelphia and Portland announced Doughnut initiatives as part of their post-COVID-

19 recovery planning (Winters 2021).
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Within the Doughnut Economics literature, there is a significant lack of
quantitative research at the local level. Currently there is no work being done that would
allow researchers and policymakers to know where individual cities and local
communities are performing in relation to the Doughnut or to be able to engage in
cross-jurisdictional comparison or causal inference. This lack of local data and research
is a key obstacle to successfully deploying the Doughnut model. Smaller governments
(cities and counties) can often be more responsive to data and innovative in
policymaking than national governments, but they require data to act appropriately.
Although geographically smaller units such as cities and counties are not discrete units
and their social/ecological performance will be tied to larger (state/national/global)
dynamics, local application of the framework might also improve aggregate national
performance by helping relevant policymakers identify patterns of intra-country
inequality, spot hotspots of ecological overshoot, or recognize critical areas of social
shortfall. Downscaling the Doughnut’s parameters to more closely align to outcomes
influenced more directly at other levels of governance (such as the national,
state/provincial, or local level) and developing/identifying measurement instruments is
therefore a critical step to successfully utilizing the Doughnut framework for sustainable

and human development.

Methods

The present study applies Raworth’s Doughnut Economics framework to localities
within the United States. My approach is inspired by previous research that evaluated
performance on the Doughnut’s indicators at the national level (O’Neill et al. 2018;

Fanning et al. 2022) and addresses the following research question:
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e How are American cities or counties performing on the social and ecological
indicators of the Doughnut? (Are localities in the United States meeting the
basic needs of residents while using resources at a per capita level that could be

extended to all people globally without overshooting planetary boundaries?)

Research Framework

| utilize a post-positivist approach to policy research (as discussed in Guba and Lincoln
1994), characterized by a critical realist ontology, which sees data collection as an
imperfect, yet useful practice that allows one to develop an imperfect yet discernible
and comprehensible model of reality. Post-positivist research recognizes that any single
methodological approach is inherently limited and therefore encourages the
incorporation of multiple methods and consideration of the strengths and biases of
different methods (Shadish 1993). | draw upon the approach and methods used by
Fanning et al. (2022) and O’Neill et al. (2018), in which they quantitatively analyzed
national performance on the Doughnut’s indicators, to develop a quantitative approach
to downscaling Doughnut Economics to the local level and see this analysis as
complementary to more participatory, qualitative strategies for downscaling the
doughnut, such as the approach used by the City of Amsterdam and Raworth’s
Doughnut Economics Action Lab, as discussed in a later section (Comparative Case
Study of Amsterdam). In analyzing the Amsterdam case, | used a nominal casing
approach (Soss 2018), which allows for greater reflexivity in the processes of case
description by asking “what is this a case of?”’ and then using observational analysis to
fit a case to pre-existing or emergent theories and descriptions, rather than rigidly

classifying a case as a particular type a priori.

Together, my qualitative and quantitative approaches act as complements via
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triangulation, an epistemological approach which helps to mitigates some of the
shortcomings of using isolated methods (Arias Valencia 2022; Hussein 2009; Lin 1998)
and is consistent with a post-positivist framework that recognizes the value in
combining methods and logics of inquiry (Guba and Lincoln; Lin 1998). By utilizing
both quantitative and qualitative approaches to downscaling Doughnut Economics and
collecting data across multiple jurisdictions, this study helps to address the
shortcomings of previous work on local application of the Doughnut by integrating

insights arising from otherwise disconnected logics of inquiry.

Defining the Doughnut: Methods and Data Used to Quantify Local Progress
Towards the “Safe and Just Space”

Selection of U.S. Localities for Analysis

For the present study, I collected data for 27 localities in the United States, covered by
31 counties and the District of Columbia. The geographic location of these localities is
shown in Figure 1. Dekalb and Fulton counties in Georgia were combined to create my
unit of analysis for Atlanta. Five New York counties (Bronx, Kings, New York,
Queens, and Richmond) were combined to create the unit of analysis for New York
City. My analysis of Oglala Lakota County in South Dakota, known as Shannon County

until 2015, incorporates data reported for Shannon County, where applicable.

I chose to use the county-level as my primary unit of analysis because this was
the smallest administrative unit for which data was readily available for many of the
social indicators. The county-level is proximate to the typical level of local governance
(often the city level) and has sufficient overlap with city boundaries for this approach to

be useful for city-level decision-making.
I chose a range of localities within the United States for study based on three
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considerations: data-availability, demographic heterogeneity, and geographic variation.
Because city-level data was less consistently available, I chose to collect data at the
county-level then prioritized localities for which data was more available for the
indicators of interest. | also selected localities that differ from each other across several
demographic dimensions (such as income, size, and racial composition) from across
several geographic regions of the United States to capture a broader range of U.S.
localities, although this approach was not intended to be systematic nor comprehensive.
Most of the chosen counties are urban counties, although Navajo County, Arizona
(which is part of the Navajo Reservation) and Oglala Lakota (formerly Shannon)
County, South Dakota (within the Pine Ridge Reservation) were included to provide
insight into the performance of rural counties and of Native American Reservations on

the Doughnut’s indicators.

My research aims were primarily descriptive and intended to create a “snapshot”
of the performance of a variety of American communities to illuminate where these
localities lie in relation to the social and ecological indicators of the Doughnut
framework. A second aim is to advance a preliminary methodological approach to
putting Doughnut Economics into practice at the local level in a high-income context,
where traditional development indicators, such as a poverty level defined as $3.10 per
person per day (Raworth 2017; World Bank 2023), may be less immediately applicable
or informative for policymaking. My final aim was to support the development of
preliminary theories about the characteristics or policy context that might impact
performance on the Doughnut’s indicators. Given that my selection of localities is
neither systematic nor representative, this study does not aim to establish causal claims
about if or how particular characteristics or policies of a given locality influence their

performance on the Doughnut’s social or ecological indicators.
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Figure 1. Location of 27 localities (31 counties and the District of Columbia) included
in present study. Borders shown at the county level.
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Selection of Social Indicators, Calculation Approach, and Data Sources

Defining what constitutes the “just” space of the Doughnut requires selection of
contextually appropriate indicators and data. However, this process—selecting
indicators, choosing data sources, and defining thresholds—introduces significant
normative subjectivity into my approach. Recognizing that limitation, I selected
indicators that corresponded to Raworth’s original indicators while also selecting for
cross-jurisdictional comparability and data availability. Other researchers,
policymakers, or democratic polities facing different incentives and political constraints

might opt to select different indicators and data sources.

| selected 13 different indicators (see Table 1) of the social wellbeing based
upon Raworth’s Doughnut (2017). County-level data was used for 9 of the 13
variables. State-level data was used for two variables which county-specific information
was unavailable. A combination of state and county data was used for one indicator
(energy access), and at the Continuum of Care level (discussed below) for the final
indicator. Because my goal was to evaluate general performance of localities on the
Doughnut’s indicators (rather than to make causal claims or identify trends), I used data
for multiple years and then calculated the arithmetic mean to reduce the year-to-year
variation in the data. In order to assess performance, | drew upon a common approach
used to construct development indicators (such as the Human Development Index) that
define “yardsticks” to set the range for an index, and then normalized specific data

against that range to yield the final index value (Meier and Rauch 2005)

One key aim of the present study is to advance a preliminary guantitative
methodology for downscaling the Doughnut as policymaking tool in high-income,

highly-industrialized economic contexts, where the original Doughnut indicators or
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other traditional development indicators might be less applicable. For example,
Raworth’s poverty indicator defines poverty as $3.10 per person per day (Raworth
2017). In the US context, this definition of poverty has applied to roughly 1% or less of
the population since the 1960s (World Bank Poverty and Inequality Platform — with
major processing by Our World in Data, 2023) and is not designed to capture poverty in
high-income countries (World Bank 2020). Other definitions and measures of poverty
are needed to reflect the reality of poverty in a high-income context, reflecting that even
with incomes that might be high relative to international definitions of poverty, some
portion of the population in such contexts nevertheless lack adequate resources or
capabilities (Sen 1999). I retained Raworth’s original social indicators (such as infant
mortality rate and life expectancy) in some cases, but in other cases, | substituted

different measurements or adjusted thresholds for use in a high-income context.

In selecting numerical boundaries for my various indices, | opted to use data
from OECD nations (or from the U.S. itself), as these would allow for comparison
against data from countries often viewed as economic peers to the U.S. and whose
standards of living and internal policy goals more closely align to that of the United
States. This comparative approach parallels the policy analysis done by the OECD itself
and that used by researchers making comparative assessment of U.S. policy outcomes
relative to peer nations (see Rakshit, McGough, and Amin (2024) as an example of this
approach on U.S. health outcomes and Gould and Weithing (2012) as an analysis of
poverty outcomes). | also opted for such an approach because it may more easily be
taken up into existing institutional mechanisms of policy monitoring and evaluation,
which often utilize OECD data and members for comparison (Pal 20219). The global
influence of the OECD occurs primarily via its capacity for knowledge production and

dissemination (Pal) and aligning Doughnut Economics into this pathway may be one

-23 -



manner to facilitate its propagation.

| also made the instrumental decision to opt for indicators for which data was
already being collected across many jurisdictions over many years, as this would
facilitate data collection and allow for cross-jurisdictional comparison. Some of
Raworth’s original indicators are also binary (such as the proportion of population
living in countries with homicides rates of 10 per 100,000 or more). | instead
formulated my indices such that differences between localities, like that between a

homicide rate of 9.9 and 1.5, are observable in the final index.

My approach to defining thresholds followed previous research that applies
Doughnut Economics at the national level (Fanning et al 2022; O’Neill et al. 2018).
Like those authors, I calculated the performance on each of the Doughnut’s social
indicators by defining maximum (threshold) and minimum values for each indicator,
serves as the denominator in each index and sets the range of values from 0.0, where
none of the population’s needs are met on a given indicator, to 1.0, where the threshold
that represents the “social foundation”—the level of adequate resources to fulfil some
basic human need—has been reached (Raworth 2012; Raworth 2017). The numerator is
then defined as the distance from either the upper or lower bound (depending on the
indicator) to the data value. The numerator is divided by the denominator to yield a
value, typically between 0.0 and 1.0. The index approaches 1.0 as the locality in
question approaches the threshold of the social foundation, whereas values closer to 0.0
indicate larger levels of social shortfall. Thresholds and equations for each social

indicator are shown in Table 1 and described below:

e Food Security (FS): I use county-level data on the proportion of the population

facing food insecurity. Raworth’s original indicator, undernourishment, which
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measures the supply of available calories to a population (Meade and Rosen
2013), is less relevant for high-income countries, which are generally able to
meet the caloric needs of most citizens (Ritchie and Roser 2024). While food
insecurity in low-income nations is often characterized by a population level
caloric deficit (Meade and Rosen 2013; Ritchie 2022), in the United States, it is
instead more typically associated with undernourishment and undernutrition
(Lee et al. 2022; Shifler Bowers, Francis, and Kraschnewski 2018; Our World in
Data 2022; Ritchie and Roser 2024). Food insecurity is associated with
numerous chronic health risks and measures limited or uncertain access to
adequate food and is a more informative indicator for high-income contexts
(U.S. Department of Agriculture, 2023). | constructed an index using maximum
and minimum values of 100% and 0% of the population experiencing food
insecurity, respectively.

Energy Access (EN): Nearly all the U.S. population has electricity access

(World Bank 2023), making Raworth’s original indicator uninformative in the
U.S. context. However, many households in the U.S. spend a disproportionate
level of its income on energy/electricity. Energy poverty in low-income
households can force individuals into difficult choices between the purchase of
food or medicine and paying to maintain energy access (UNC 2023). |
constructed an index by multiplying the state average energy burden for low-
income households and county level poverty rate. Energy burden is the percent
of income spent on electricity and fuel (Rubin, Freed, and Aggarwhal 2023).
The minimum value was defined as 0.015, the product of the average energy

burden for non-low-income households, 3%, by a poverty rate of 5%. The
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maximum value for this index 0.092, the product of the highest low-income
energy burden in the country (23%) and a poverty rate of 40%.

Digital Access (DD): I used county-level Digital Divide Index values from

Purdue University (Gallardo 2024). This index is the sum of two components: a
measure of the infrastructure (broadband access and internet speeds) and a
socioeconomic component (Gallardo), with values ranging from 0 to 100.
Raworth’s original indicator, Networks, measures loneliness and social isolation.
I used Digital Access for two reasons: 1) internet access is becoming
increasingly essential for individuals to be socially and economically integrated
into their communities (Valentin-Sivico et al. 2023), and 2) data was available at
the county-level. Ideally, policymakers downscaling Doughnut Economics can
collect or identify other local measures to capture the strength of networks in
communities and address issues of social isolation and loneliness.

Housing (H): I calculated homelessness rates, defined as the number of
homeless persons per 10,000 population using counts of homeless persons from
the Department Housing and Urban Development (HUD). HUD reports data at
the Continuum of Care (CoC) program level. Most CoCs aligned to my unit of
analysis (county) and I calculated the homelessness rate using the CoC homeless
counts for a given year and population data in that year from the American
Communities Survey or Census. However, the Atlanta metro area is served by
three CoC’s: Atlanta CoC, Fulton County CoC, DeKalb County CoC, and the
Detroit metro area is served by two CoCs (Detroit City and Wayne County). For
these cases, | aggregated the homelessness counts for all three counties to
calculate the homelessness rate. To calculate rates for those counties that were

not part of a geographically-localized CoC, | assumed equal distribution of
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homeless persons across the state for areas not already covered by metropolitan
CoCs. This meant that | assigned a proportional, by population, homeless
population to that county. This was the case for Navajo County, Arizona; Cass
County, North Dakota; and Oglala Lakota County, South Dakota. Raworth’s
original indicator used percent of the population living in slum conditions as
defined by the World Bank and is not available for high-income nations.
Homelessness rate is reported as rate per 10,000 residents that lacks access to
basic housing. A minimum value of 4.1 per 100,00 people is used, the lowest
rate of any U.S. subgroup. A maximum value of 121 per 10,000 (which was the
highest rate reported by any U.S. CoC in my dataset) was used, as this was also
higher than any national rate reported by OECD nations (OECD 2023).

Gender Representation (GE): I constructed an index of female representation in

State Legislatures, with 50%, or gender parity, as the maximum value and 0% as
the minimum. Raworth’s original indicator reflects gender representation in
national legislatures. | chose to use a smaller political unit, states, to capture
differences in gender inequality in political representation for different localities.
Future researchers should seek to integrate data on local level representation and
other measures of gender political inclusion.

Access to Work (WK): | use employment data at the county level to construct an

index. The national average unemployment rate 3.8% in 2023 was used to
construct the full employment maximum value of 96.2%. This threshold is
higher than the 95% used by Fanning et al (2022) because U.S. unemployment is
generally lower than the rate observed in the range of countries in their dataset

and most OECD countries (OECD 2023). The minimum value is set to 0%.
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Social Equity (SE): I constructed this index using county-level data of P80/P20

Income Ratio, which is the ratio of incomes at the 80" percentile to those at the
20" percentile. T used P80/P20 instead of Raworth’s original indicator, the
Palma Ratio, which compares the income or wealth share of the top 10% to the
bottom 40% because Palma data in the U.S. was not available at the county-
level. 1 used a maximum value of 11, the highest P80/P20 ratio in the OECD,
and a minimum of 4, which approximates the P80/P20 ratios in Scandinavian
nations (De Nardi et al. 2000, OECD 2023)

Democratic Participation (DP): | constructed an index of voter-turnout across

four federal elections: 2014, 2016, 2018, and 2020. | balanced these four
elections between midterm and Presidential elections so that the indicator was
not skewed by the different patterns in turnout observed between these two types
of federal elections. For the index, | used an upper bound of 95% based upon the
highest voter-turnout observed in a subnational region within the OECD since
2009, and a lower bound of 24%, the lowest voter turnout of any subnational
region within the OECD since 2009 (OECD Regions at a Glance 2023). State-
turnout data was collected from the University of Florida Election Lab database.
| used turnout based upon voting-eligible population, which reflects a more
consistent turnout rate denominator than these other turnout rate measures.
Election officials in the U.S. typically report turnout rates amongst registered
voters, but these voter registration turnout rates are not comparable across space
and time because states and localities vary in management of voter registration
rolls and have differing voter registration laws and policies (UF Election Lab

2023).
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Peace and Justice (PJ): | constructed an index using county-level homicide rates,

reported as homicides per 100,000 population, for this indicator. The highest
annual homicide rate in any OECD country since 2010 (35.13 per 100,000) set
the maximum value. The minimum value was set at 1.0, as two-thirds of OECD
countries have homicide rates at or below this rate (OECD 2023).

Economic Foundation (EF): I construct this index using the county-level percent

of children living in poverty, with a threshold of 95% (5% in poverty) and lower
bound value of 0%. | use child poverty to better capture economic opportunity in
the United States, as Raworth’s original indicator was defined as the population
proportion with an income less than purchasing power parity of $3.10 per day.

Education Access (ED): I used county-level high school graduation rates to

construct this index. The maximum value of 95% is roughly equal to the highest
secondary school graduation rate in the OECD (OECD 2024), while the
minimum value was set at 0%. | used high school graduation instead of
Raworth’s original education indicators—adult population who lack basic
literacy and the portion of out-of-school children—because these values are

generally low amongst OECD nations (OECD 2023).

Health — Life Expectancy (LE): I collected life expectancy at birth at the county
level, then constructed an index using a maximum value of 84.5 years, the
highest life expectancy of any OECD country in 2021, and a minimum of 62.3
years, the lowest life expectancy of any OECD country in 2021 (OECD 2023).
In the United States, even marginalized racial and socioeconomic groups have
life expectancies above Raworth’s original indicator value of 70 years (Hill and

Artiga 2023; Raworth 2017).

-29 -



e Health — Infant Mortality (IM): I collected infant mortality data at the county

level, then constructed an index using a maximum value of 26.4 deaths per
1000, the highest rate of any OECD country in 2021, and a minimum of 1.70
deaths per 1000, the lowest life expectancy of any OECD country in 2021

(OECD 2023).
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Table 1. Summary of Social Indicators

Indicator
Data Smallest
Social Variable(s) Threshold(s) Source Lg/:tla()f Formula
(Years) Availability
Food Security | Index of percentof |\ 550, Feeding America Value spservea — Value iy
(FS) population facing Min = 0% (2016 — 2020) County Index Food
food insecurity Security Value pq, — Value yip
E”er?%/ @CCESS Index of low- RMI (f)?izc%;).E”ergy State (energy
O e T B Index snergy = Rateronere * Rate prery
County Health Rankings Access Burden
rate (2016-2020, poverty) (poverty)
Digital Access | Index of population . L
_ Purdue Digital Divide
(DD) access to affordable Max = 100 Index (Gallardo 2024) County IndexDigital = Indexlnfrastructure * Index ses
internet and Min=0 (2017 - 2020) Divide Score
infrastructure
Housing (H) Max = 121 .
Index of homeless persons per Department of Housing County/City Value yqx — Value spservea
persons per 10000 10.000 and Urban Development CoC* IndexHousing =
population Min =0 (2016 — 2020) Value yq — Value yin
Gender Max = 50% Rutgers Center for
Representation Index of fe_mal_e women in American Women and Value observed — Value min
(GE) representation in legislature Politics State IndexGender =
State Legislatures | (gender parity) (2016 — 2020) Value Max — Value Min
Min = 0%
Access to ;
UW-Madison PHI — —
Work (WK) em :Qdﬁ;(ezr rate Mlslxin:-.g(?z County Health Rankings County IndexEmployment = Value Max Value observed
Pioy B (2016 — 2020) Value 4, — Value iy
Social Equity Madi B
(SE) Index of P80/P20 Max = 11 CoLLJJ\r?t/yl\gaeillignRZ:lings County Index sociar = Value Max Value observed
i in = ociat —
Income Ratio Min =4 (2016 — 2020) Equity Value yq — Value yin
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Democratic
Participation

Index of voter-

University of Florida

Value observed ~ Value Min

turnout in federal Max = Election Lab State Index ]
(DP) elections (voting Min = (2014, 2016, 2018, 2020 PDertr}O,Cmtt_w Value — Value —.
eligible population elections) articipation Max Min
Peace and Max = 35.13
Justice (PJ homicides per M B
P dex of homicide 100,000 UW-Madison PHI p Value yq, — Value opservea
rate Min = 1 County Health Rankings County In €XPpeace Value ~ Value -
homicide per (2016 — 2020) Justice Max Min
100,000
Economic Madi 3
Foundation Percent children Max = 95% UW-Madison PHI Value yqx — Value opservea
living in povert Min = 0% County Health Rankings County Index gconomic =
(EF) g In poverty (2016 — 2020) Foundation Value yq, — Value yip
Education ; .
Index of high — oo UW-Madison PHI — Value — Value
Access (ED) school graduation I\I/\l/m_:%%f County Health Rankings County Indexggqucation = Max observed
rate (2016 — 2020) Access Value pax — Value yy
Health — Life Max = 85.4 .
Expectancy Index of life years UW-Madison PHI - Ind _ Value ;pservea — Value yn
expectancy at birth Min = 62.3 County Health Rankings County naex Life Val Val
(LE) years (2016 — 2020) Expectancy alue pqy — Value yin
Health — Infant Max = 26.4
Mortality (IM deaths per 1000 . - _
v (IM) Index of infant live births UW-Madison PHI Value yox — Value gpservea
. c County Health Rankings County Index mfant
mortality rate Min =17 (2016 - 2020) Mortalit Value pqx — Value yin
deaths per 1000 y
live births

-32-




Selection of Ecological Indicators, Calculation Approach, and Data Sources

My approach to downscaling the planetary boundaries primarily drew upon the
approach used in earlier work applying Doughnut Economics at the national

level (Fanning et al 2022; O’Neill et al. 2018). For ecological thresholds, the general
process involves taking the global planetary boundaries and calculating a per person
allowance for each ecological threshold. A per capita allowance for ecological
thresholds also aligns to prior policy recommendations designed to reduce ecological
overshoot (Jackson 2009). Local per capita levels of overshoot can then be calculated
by taking a jurisdiction’s levels of overshoot for that indicator and dividing that by the
jurisdiction’s population. Dividing the per capita levels of overshoot by the threshold
yield’s an overshoot ratio which allows for normalized comparison across time and

jurisdictions against the planetary boundary.

I initially aimed to collect data on six different ecological indicators: Climate
Change, Phosphorous Loading, Nitrogen Loading, Land-System Change (Land Use),
Ecological Footprint, and Material Footprint. All of these indicators except for
ecological footprint have been defined and quantified at the global level in the earlier
literature on planetary boundaries (Rockstrom et al. 2023; 2009). Although it is not one
of the original indicators in Rockstrom et al’s planetary boundaries framework (2009)
or the original Doughnut framework (Raworth 2012), I also included ecological
footprint, which measures how much biologically productive land and sea area are
required to produce the natural resources and assimilate the waste for a given population
(or person), following the approach of Fanning et al (2022) and O’Neil (2018). I
included it here because the ecological footprint is a commonly used, scalable indicator

of ecological impact that also lends itself more easily to cross-jurisdictional

-33-



comparisons. More recent data is also available for this indicator, as the Global
Footprint Network publishes an annual dataset, the National Footprint and Biocapacity
Accounts, which includes estimates of national biocapacity and national ecological
footprints by year. This data makes it easier to downscale ecological footprint, at least

to the national level.

I was unable to locate sources with data available at my unit of analysis, the
county level, for all six indicators. For the Climate Change indicator, emissions data
was available at the state-level, which | used to calculate a per capita emissions level for
each state and calculate an overshoot ratio for this indicator. For the remaining
ecological indicators, | therefore had to rely on national-level data from Fanning et al.
(2022) for my overshoot estimates, which limits my ability to meaningfully compare
overshoot between jurisdictions and limits my ability to hypothesize how particular

overshoot outcomes may be associated with specific policies.

For the Climate Change indicator, | calculated per capita carbon footprint from
the state-level data, then calculated overshoot ratios using a long-term per capita
threshold that would be required to limit global warming to the goal of 1.5°C of
maximum warming as outlined in the Paris Agreement. Several estimates exist that
quantify the allowable per capita annual emissions levels that would be consistent with
meeting the Paris goals, | therefore used the most conservative of these estimates, a per
capita emissions level of 1.5 tons CO2-equivalents per year by the year 2050 (Wilson
2022), to define the long-term Climate Change boundary. My approach allowed for
current per capita emissions levels to be easily compared against this emissions
threshold by constructing a ratio of a given locality’s per capita emissions level for the
period of the study against the threshold. The emissions overshoot ratio thus represents

the level of overshoot against the maximum level of emissions that would be in line
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with the long-term goal of limiting global warming to 1.5°C or below from the Paris
Agreement. These ratios help to answer the question: “How are emissions levels in this

place compared to the levels needed to mitigate climate change in the long-term?”

| also defined an interim Climate Change boundary and calculated overshoot
ratios using an additional Climate Change threshold defined by the updated 2030
Nationally Determined Contribution (NDC) submitted by the Biden Administration
when the United States re-joined the Paris Agreement in 2021 (U.S. Department of
State 2021). This interim threshold was calculated by taking the lower-bound absolute
emissions target of 3,805 Megatons CO2-equivalents (MtCO2e) per year in 2030 from
the updated US NDC and dividing that emissions level by the U.S. population in a
given year, yielding a per capita threshold. The per capita emissions level for each
locality is then divided by the threshold to construct a ratio of that emissions level
against an emissions level consistent with the pledged emissions reductions needed by
2030, which. These ratios help to assess whether emissions levels in this place are
consistent with U.S. commitments under the Paris Agreement and are the low-end
estimates of the level of emissions reductions needed to be on-track by 2030 (Climate
Action Tracker 2023) to meet the long-term goal of limiting global warming as defined

in the threshold above.

I did not collect data for three of the planetary boundaries included in the
Raworth’s original Doughnut framework: biodiversity loss, stratospheric ozone
depletion, or ocean acidification. As discussed by Fanning et al. (2022) and O’Neil
(2018), it is difficult to move from global estimates of allowable impacts on biodiversity
to country-level estimates and therefore even more difficult to move to estimating
specific biodiversity impact estimates at the subnational level. Stratospheric ozone

depletion is omitted because this indicator is already globally managed under the
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Montreal Protocol and global performance on this indicator suggests that this global
governance scheme is successfully helping humanity move out of overshoot for this
boundary (Fanning et al 2022). Like earlier downscaling research (Fanning et al 2022), |
omitted ocean acidification because the units for this boundary are not easily converted
to administrative/geographic unit below the global scale. Additionally, ocean
acidification is primarily driven by climate change (Le Quéré et al 2009, Doney et al
2009, Doney 2010). If humans were to not transgress the climate change boundary, the
ocean acidification barrier would also not be transgressed (Steffen et al 2015, Fanning
et al 2022). The climate change boundary therefore adequately captures human impact

on ocean acidity for the purposes of an evaluative framework like the Doughnut.
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Table 2. Summary of Ecological Indicators

Indicator
Boundary (per Smallest-
Ecological Variable(s) earB)I P Data Source Level of Data Formula
y Availability
Climate :
Index of per capita CO2 1.5t CO2e per SEDS - EIA Value ppservea
. . Indexcii =
C(hggg)zje emissions capita (2016 — 2020) State naexclimate =y olue goundary
"Inflow of phosphorus .
PT“W”“ to ocean from 0.8 kilograms P USA National Data . _ Value gpservea
oading freshwat i it from Fanning et al, National Indexp = Valie
®) reshwater systems. per capita 2022 (2015) alue goundaary
(MtP/year).
Nitrogen Amount of N2 removed . USA National Data Value
Loading from atmosphere for 84 I::oga&r;s N from Fanning et al, National Indexy = 3 ————— Observed
(N) human use (MtN/year). per cap 2022 (2015) alue poundary
Land-system | Human appropriation of USA National Data Value
change net primary production 2.4 tg;sig per from Fanning et al., National Index, gng yse = Vl Observed
(L) (HANPP). P 2022 (2015) alue poundary
Global Footprint
Ecological Network, National Value
Footprint Global hectt?r;as per 3.7 o0 3.9 Gha per Footprint & National Indexseotogicat = M
(EF) capita (Gha/pp) capita Biocapacity Accounts Footprint  / 4U€ Boundary
(2016-2020)
Material Raw material 6.8 tonnes per USA National Data . _ Value ppservea
Footprint tion (RMC it from Fanning et al, National Index yateriat = Value o
(MF) consumption ( ) Capita 2022 (2015) Footprint YV alue poundary
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Results

U.S. Localities and Social Shortfall

Table 3 displays the extent of all social shortfall and climate change overshoot for 27
U.S. localities, representing 31 counties and the District of Columbia. Indices for the
U.S. overall were calculated for indicators in which comparable national data was
available from the same data sources used at the local level. These results are also
presented in Table 3. Appendix 1 presents the results of social shortfall as bar charts for

all localities.

My results show substantial variation between the localities included in the
study on most of the indicators. As shown in Table 3, the only indicator for which all
localities included were consistently high was Access to Work, an index of the local
employment rate. Meanwhile, the Gender Equality and Democratic Participation
indicators show consistent shortfall across all localities. The Life Expectancy indicator
shows the largest range: the index values for Manhattan and Queens show that life
expectancy at birth in these places approaches the highest values in the OECD, whereas
the value for Oglala Lakota County is near the low-end of life expectancies in the
OECD. The Housing indicator also varies widely, with indices for New York and San
Francisco approach the low end of this index, defined by the highest homelessness rate
in the nation, 120 per 100,000 (over 1 in 1000) residents experiencing homelessness,
while Cook, Navajo, and Wayne Counties all approach the top of the Housing index,
suggesting homelessness rates that are an order of magnitude lower than New York City

and San Francisco County.
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Table 3. Social shortfall and climate change overshoot in 27 U.S. localities.

Due to data limitations and calculation approach, housing data is only available at the aggregate (not county level) for Atlanta and New York City. All indexes are out of 1.0.
For social indicators, values at or above 1.0 appear as green, values at 0.85 appear as yellow, and values at or below 0.7 appear as red. For climate change values, colors scale

from white at 0.0 to dark red at (or above) 10.

County

Ada
Bexar

Bronx
Bronx, Kings, New York, Queens,
Richmond Combined

Cass

Cook

DeKalb

Dekalb, Fulton Combined
Denver

District of Columbia
Durham

Fulton

Harris

King

Kings County
Laramie

Los Angeles
Maricopa
Miami-Dade
Milwaukee
Multnomah

Navajo

New York
Ogalala Lakota

Philadelphia
Queens County
Richmond
Salt Lake

San Francisco
Santa Clara
Shelby

Tulsa

Wake

Wayne

Locality State
Boise 1D
San Antonio TX
Bronx NY
New York City NY
Fargo ND
Chicago IL

GA
Atlanta GA
Denver CcO

DC
Durham NC

GA
Houston X
Seattle WA
Brooklyn NY
Cheyenne wy
Los Angeles CA
Phoenix AZ
Miami FL
Milwaukee Wi
Portland OR
Navajo, Hopi AZ
Nations
Manhattan NY
Pine Ridge SD
Reservation
Philadelphia PA
Queens NY
Staten Island NY
Salt Lake City uT
San Francisco CA
San Jose CA
Memphis TN
Tulsa OK
Raleigh NC
Detroit Ml

US Average

Food

Security

0.899
0.87
0.829
0.864

0.89
0.857
0.859
0.886
0.892
0.859
0.861
0.847
0.898
0.843

0.89
0.885
0.874
0.897
0.864
0.874
0.794

0.871

0.825
0.894
0.909
0.889
0.881
0.918
0.836
0.855
0.894
0.819
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Energy Digital Housing Gender Access  Social Democratic  Pegce & Economic  Education

. A Participation N Foundation
Access Access Equity to Equity Justice Access

Work
0.881 0.823 0.809 0.879 0.832
0.881 0.898 0.833 0.922
0.807
0.889

0.831 0.892 0.908
0.891

0.808

0.816 0.788
0.831

0.799

0.798 0.853
0.822 0.816

0.782
0.831

0.914
0.88 0.862

0.781 0.896

0.866 0.807

0.852 0.844

0.776 0.887 0.774 0.861 0.777 0.823
0.919 0.778 0.831

0.922 0.794

0.827

0.925 0.806

0.792 --

0.902 0.922 0.784

0.78

0.871
0.793 0.811 0.826
0.873 0.841
0.777
0.853 0.895

0.861

0.881 0.789 0.822
0.86 0.899 0.872
0.91

0.847
0.86

Health

(Life

Expectancy)

0.82

0.804
0.916
0.814
0.775
0.802
0.778
0.801

0.797

0.886
0.906

0.878

0.792
0.84

0.868

Health  Climate

(Infant Change
Mortality)

0.879
0.822
0.846
0.892
0.855
0.787
0.783
0.789
0.843

0.892




Figure 2. Comparison of Social Shortfall in 3 localities

All indices are out of 1.0. A value of 1.0 indicates that the threshold has been
met or exceeded. Indicators are Digital Divide (DD), Democratic
Participation (DP), Education (ED), Energy Access (EN), Economic
Foundation (EF), Food Security (FS), Gender Equity (GE), Housing (H),

Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and

Multnomah County, Oregon (Portland)

Shelby County, Tennessee (Memphis)

Justice (PJ), Social Equity (SE), and Access to Work (WK).

Oglala Lakota County, South Dakota

These localities also vary widely
in their overall relationship to the “just
space” defined by the Doughnut’s social
indicators. Some counties (Wake, Cass,
Salt Lake, King, Santa Clara) show
relatively high values on most (10-11)
indicators. Meanwhile, counties like
Oglala Lakota, Navajo, and Philadelphia
show low values for all but two or three
of the indicators. This contrast is further
highlighted in Figure 3, which displays
the level of social shortfall for
Multnomah County, Oregon; Shelby
County, Tennessee; and Oglala Lakota
County, South Dakota. In general,
Multnomah County has higher values on
each of the indicators than both Shelby
and Oglala Lakota counties, although it
has noticeably lower value for the
Housing indicator, a result of the
relatively high homelessness rate in
Portland. The contrast in life expectancy

(LE) between these is particularly stark,

as this index indicates that life expectancy in Oglala Lakota County is well behind the
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other two and would lie near the lower end of life expectancies of OECD nations.
Shelby County and Oglala Lakota Counties also have significantly lower values relative
to Portland on the Peace & Justice indicator, reflecting the relatively high homicide

rates in these localities.

Localities with higher non-white populations also appear to show greater levels
of social shortfall than those that are predominantly white. This trend—increasing levels

of shortfall (decreasing average values of

0.9
s g . ) oo °
the social indicator) as the non-white 08 .0‘.. .o .
& <%
. . o O ® o o
proportion of the county’s population L 07 * S "
s °
>
increases—is shown in Figure 3, which 500 o
(4]
. . % 0.5
compares the (arithmetic) mean of each £
S 04
county’s 12 social indicators against the &
%os
proportion of its population that is non- g .
white (from the U.S. Census Bureau). 0.1
0
0 0.2 0.4 0.6 0.8 1

Proportion of non-white population

Limitations Figure 3. Social shortfall and non-white population proportion
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Although several patterns in the data

(such as the racialized disparity described above) appear in the data, my selection of
localities is descriptive and therefore cannot necessarily be generalized across other
localities in the United States. Furthermore, my approach to defining thresholds does
not allow for causal inference between different indicators or between indicators or
policies. | was constrained to choosing sources of data for which local level data was
available. Although local social data was generally more available than ecological data,

local data can lack granularity or specificity (Poisot et al 2019), and this introduces
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greater uncertainty into data-dependent policymaking processes that and can undermine

movement towards policy goals.

My use of data is also constrained by pre-existing categories of data. The ability
to define indicators and access data are also restricted by the availability of data and
existence of predefined categories, which ties local application of the Doughnut into the
path dependency and power relationships of predefined data categories and
methodologies. Quantitative data, though often viewed as “objective,” requires relying
on human observations about a set of phenomena in the world, and these are invariably
shaped by human subjectivity. As an example, | use an index based on the local
homicide rate as my indicator Peace & Justice (similar to Raworth). The homicide rate
is a measure of deaths caused by killing by another person per 100,000 persons in a
population. Multiple assumptions, uncertainties, and normative judgements have
already been baked into the data prior to my choice of indicator that shape and constrain
any use of this data, including who does or does not get officially counted in the
population, what set of deaths get officially recorded, and critically which deaths are
considered homicides. The power to define these categories, collect and retain data, and
subsequently infer or make policy using that data often requires a level of concentrated
power, and the uncritical use or leveraging of these predetermined data categories can
reinforce existing disparities in power, particularly over knowledge production and

decision-making (Wiggins and Jones 2023).

U.S. Localities and Ecological Overshoot

Table 4 presents the performance by locality on the Climate Change indicator from
2015-2021 against a short-term emissions overshoot thresholds based upon the 2030

emissions target defined by the U.S. NDC and long-term emissions overshoot threshold
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needed to stay within the goal of the Paris Agreement. Emissions levels within the
United States vary widely although all localities overshoot the Climate Chance
boundary. The District of Columbia performs best the amongst those localities included
in the study, with per capita emissions falling at roughly 2.5 times the threshold of
1.5MtCO2 per capita, while per capita emissions of Fargo and Laramie are orders of
magnitude higher, at nearly 50 and 70 times above the threshold, respectively. These
results suggest that all of the localities included in this analysis must significantly
reduce emissions to reach an emissions level that would be sustainable in the long-term.
When the 2030 NDC boundary is used instead of the long-term target, these cities and
counties perform much better, and several cities have already reached emissions levels

consistent with the 2030 NDC target.

Limitations

As discussed in the Methods section, the lack of subnational on most of the
ecological indicators limits my ability to make meaningful comparisons between
localities on most of these indicators, as they all are calculated using the same 2015
U.S. national data from Fanning et al. (2022). Due to this lack of subnational data,
Table 3 does not present findings for five of six ecological indicators, as these results
are based upon national data and therefore identical and less instructive than other
indicators for which data was available at the state or local level. Nevertheless, I include
those results in the charts in Appendix 2, which presents full results as Doughnut charts
for all 27 localities, to allow for presentation of the data in the same manner as earlier
work on the national level performance on the Doughnut’s indicators (Fanning et al
2018; Fanning et al 2022). The results presented in Appendix 1, based on Fanning et
al.’s data (2018), show that the U.S. is overshooting all the planetary boundaries
included in the analysis. Although economic integration and extraterritorial impacts
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complicate isolating localized ecological impacts, future research on downscaling the
Doughnut indicators should prioritize developing methods to collect and analyze data
on the ecological indicators at the local level. Meaningful local analysis will allow for
more meaningful application of this framework at the local level, help to identify
hotspots and patterns of ecological overshoot, and facilitate meaningful inter-
jurisdictional comparison and policy coordination and learning across levels of
governance. Researchers should focus on key gaps in local ecological data, such as
identifying areas with disproportionate biogeochemical flows, elevated losses of local
biodiversity, or rapidly deteriorating water access or land availability will likely be key
areas of analysis and focus in order to improve national and global performance on the

Doughnut indicators.

The Climate Change indicator, which was calculated from state-level emissions
data, should be interpreted cautiously. Intrastate comparisons (such as San Francisco to
Los Angeles) on this indicator are not meaningful and interstate comparisons should be
interpreted as providing more general insights about the wide variability in emissions
levels seen within the United States. My index also uses state emissions estimates that
include the energy production, consumption, and transportation needs within a
geographically-defined area, and therefore may not reflect the full climate impacts of
the carbon embodied in the consumption practices and a territorial based approach to
assessing emissions impacts introduces additional limitations. A nation, state, or locality
that appears to have lower emissions may simply have outsourced its production (and
underlying energy-needs and climate impacts) to other geographic region (Lenk et al.
2021; Wu, Ma, and Schrdder 2022). However, my finding that higher emissions levels
are not obviously associated with improved outcomes on the social indicators appears

consistent with recent work that suggests U.S. emissions-levels are decoupling from
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economic activity, even after adjusting for emissions offshoring (Ritchie and Roser
2024). Other research also suggests that most U.S. emissions are now associated with
investment, rather than consumption activity, and per capita emissions are declining for
low- and middle-income groups but increasing for the wealthiest 1% (Chancel 2022),
which may impact the geographic variation seen in the emissions patterns reported

above.

Equitably addressing widespread variation in unsustainable behavior, which
varies widely by economic, geographic, and demographic factors (Sovacool et al. 2022),
is another core challenge in downscaling the Doughnut. | used per capita thresholds for
each of the ecological indicators that assumed equal per capita allocations of planetary
boundary in the present and future, as this approach easily allowed for easier cross-
jurisdictional comparison and ready to identification of where a locality was relative to
the “safe and just space” and to short-term and long-term emissions targets. Similarly,
the Amsterdam City Portrait (discussed in the following section, Comparative Case
Study of Amsterdam) referenced equality-based shares when quantitative performance
on ecological indicators was included in that case. Both approaches do not address that
high-income nations generally have higher historical responsibility for climate change
(Hickel 2020) and the wide disparities in current resource use (Fanning et al 2022).
Strict equality-based thresholds for the Climate Change indicator may also be criticized
as inequitable and inconsistent with the obligations of higher-income (referred to as
Annex |) certain to certain international treaty bodies (UNFCCC 1992), although my
use of an intermediate target based upon the U.S. 2030 NDC begins to address such
criticisms. A contrasting approach (Fanning et al. 2022; O’Neil (2018) uses historical
population levels and emissions data to calculate national aggregate emission levels and

compared those to a national “fair share” of the carbon budget that assumes equal shares
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for all people from the industrial age on. This approach more directly addresses the
normative question of historic responsibility for climate change but is more limited in
its ability to be forward-looking and prescriptive for specific emissions targets because
for nations already in overshoot (i.e., that have already used more than their “fair share”
of the carbon budget), there are no concrete intermediate emissions reductions to aim

towards as policy targets.
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Table 4. Emissions overshoot ratio (Climate Change indicator) in U.S. localities, 2016-2021.

All values are ratios where 1.0 is equal to the emissions threshold. The left panel uses a per capita threshold of 1.5 CO2e. Right panel uses a per capita threshold calculated
using that year’s population (Census/ACS) and the national emissions target for 2030 from the most recent U.S. NDC. Colors scale from white at 0.0 to dark red at (or above)
10. Ratios calculated using state-level emissions data accessed at SEDS, EIA.

Emissions Overshoot (long-term boundary) Emissions Overshoot (2030 NDC boundary)
Locality 2016 2017 2018 2019 2020 2021 %2;;{ Locality 2016 2017 2018 2019 2020 2021
Ada Ada 092 093 093 097 091 094
Atlanta Atlanta  1.19 1,16 1.16 110 0.95 1.00
Bexar Bexar 200 201 205 203 186 196
Cook Cook 137 138 143 139 116 1.27
DC DC 034 032 035 034 031 0.33
Denver Denver 135 135 136 137 120 1.28
Durham Durham 1.04 1.01 1.03 101 0.89 0.95
Harris Harris 2.00 2.01 205 203 186 196
King King 092 091 090 095 077 0.83
Los Angeles LosAngeles 0.77 0.77 078 0.78 0.67 0.72
Maricopa Maricopa 1.11 1.10 113 1.09 097 1.00
Miami-Dade Miami-Dade  0.98 097 098 094 0.84 0.90
Milwaukee Milwaukee 1.41 145 150 140 129 1.37
Multnomah Multnomah 0.78 080 081 086 0.77 0.79
Navajo Navajo 1.11 1.10 113 1.09 097 1.00
NYC NYC 074 072 077 075 062 0.69
Ogalala Lakota OgalalaLakota 145 143 152 155 147 148
Philadelphia Philadelphia = 1.45 1.44 148 147 130 1.43
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Salt Lake Salt Lake
San Francisco San Francisco
Santa Clara Santa Clara

Shelby Shelby
Tulsa Tulsa
Wake Wake

Wayne Wayne

US Average US Average
Long-term Boundary (CO2e pp)
2016 - 2021
1.5

164 162 167 166 152 162
077 077 078 078 0.67 0.72
077 077 078 078 0.67 0.72
129 124 118 116 105 1.16
129 124 119 117 105 116
1.04 101 103 101 089 0.9
132 133 141 138 118 1.29
136 135 139 136 121 129

2030 NDC Boundary (CO2e pp)
2016 2017 2018 2019 2020 2021
11.78 11.71 11.65 1159 11.48 11.46
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Comparative Case Study of Amsterdam: Doughnut Economics in Action?

As | moved through my quantitative analysis, | conducted a nominal case study of
Amsterdam’s application of Doughnut Economics, which allowed me to develop initial
comparisons between their approach to downscaling Doughnut Economics from the
global to the local scale and mine, which allowed for iterative analysis of the challenges
that arise when downscaling the Doughnut Framework. After the city announced that it
would use the framework in its recovery plan from the COVID-19 pandemic (The
Guardian 2020), the city partnered with Kate Raworth’s organization, the Doughnut
Economics Action Lab (DEAL), to carry out a stakeholder consultation process and
create its “City Portrait,” a government document that applies the Doughnut Framework
for evaluation and policy planning at the city level (DEAL 2020). The Amsterdam City
Portrait was developed in collaboration with three global policy networks, Biomimicry
3.8, Circle Economy, and C40, and via consultative workshops with Amsterdam
residents in town hall meetings across the city (City of Amsterdam 2020). The central
question that motivated creation of the Amsterdam City Portrait is: “How can
Amsterdam be a home to thriving people, in a thriving place, while respecting the

wellbeing of all people, and the health of the whole planet?” (City of Amsterdam 2020).

The Amsterdam City Portrait provides an overview of the Doughnut framework,
discusses the process of creating a city portrait, analyzes the above question through
four “lenses” (Local Social, Local Ecological, Global Ecological, and Global Social),
then discusses how the City Portrait can be used to inform community level action,
policy analysis, and policymaking. The lenses analyze several indicators pertinent to the

following four questions:

- What would it mean for the people of Amsterdam to thrive?
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- What would it mean for Amsterdam to thrive within its natural habitat?
- What would it mean for Amsterdam to respect the health of the whole planet?
- What would it mean for Amsterdam to respect the wellbeing of people

worldwide? (City of Amsterdam 2020)

The City Portrait report concludes with a discussion of how these lenses should
inform policymaking and city level action, attempting to shift traditional notions of
policymaking (as a cyclical process of agenda setting, research and policy formulation,
adoption, implementation, monitoring and evaluation) into a multidirectional, multilevel

analytical and development process (City of Amsterdam 2020).

My analysis of the process used to operationalize Doughnut Economics in
Amsterdam’s case suggests that they used an approach that was participatory,
interpretive, and context specific, features that make such an approach both politically
and normatively appealing. However, this approach also limits the generalizability of
their insights, and the lack of detailed methodology or data on how the social thresholds
or planetary boundaries might be quantified at the city level means that it is difficult to
compare Amsterdam to other jurisdictions or to evaluate its relationship to a
downscaled “safe and just space.” Through a reflexive process (Minna et al. 2024), in
which I iteratively moved between analysis of the Amsterdam case and analysis of my
downscaling approach and results, | encountered several themes that were resonate with
problems previously identified in either the broader sustainable development literature

or more recent literature on downscaling Doughnut Economics:

(1) Localizing a global framework can introduce or surface paradoxical policy

interactions;
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(2) Downscaling from global to local analytical frame encounters issues of data
availability and struggles to adequately capture systemic complexity (Acosta
2022);

(3) Defining the Doughnut locally can introduce or amplify pre-existing disparities

in power and representation (Turner and Wills 2022).

Emergence of cross-jurisdictional policy tensions

Amsterdam’s local application of the Doughnut—which was created as a combination
of expert consultations and democratically-representative, participatory processes—is
likely to introduce extraterritorial spill-over effects and paradoxical policy interactions
that are not easily reconciled without an integrated approach across multiple levels of
governance. This challenge is not easily remedied: local application of the Doughnut
seems more common, likely because it is more politically viable at local scales than at
the national level. Localization of the Doughnut is also attractive because it ostensibly
allows for expedited implementation of ecologically sound or socially just policies.
Different polities, ranging from the global to national to local levels, will likely take
different approaches to normative questions of social justice. Policy agreement and

subsequent coordination between different levels of governance is therefore not a given.

The Amsterdam City Portrait method attempts to address issues of cross-
jurisdictional impacts or interactions through simultaneous application of both “global”
and “local” lenses, but these lenses do not directly address how they reconcile the
potential for regional and global spill over effects or contradictory policies across levels
of government. The City Portrait notes in its Global Ecological section that “Cities have
ecological impacts far beyond their borders, thanks to the intensive resource use

inherent in their consumption of products such as food, electronics, clothing, and
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construction materials (City of Amsterdam 2020),” and implies the need to reduce the
city’s emissions by scaling up renewable energy. In a separate lens, the Global Social,
the Amsterdam report’s authors also note the human rights and labor abuses connected
to the production of technologies used by residents of Amsterdam. However, the
authors do not discuss or attempt to offer guidance on how policymakers might weigh
the need to reduce local or global ecological pressure against possible social trade-offs,
or consider how policies at other levels (regional, national, or global) might interact

with localized pursuit of the Doughnut’s “safe and just space.”

Challenges of collecting adequate data and capturing systemic-complexity

Local analysis (using the Doughnut or another policymaking framework) theoretically
allows for more tailored and responsive policymaking and economic management, but
challenges with data availability and possible blindness to systemic interconnections
across governance and geographic scales can obscure the complex interrelationships

that constitute the ecological and social systems of any given locality like Amsterdam.

Amsterdam’s approach to evaluation lacked robust discussions of how it
addressed any lack of data availability or the inherent limitations of the data types used
in its evaluation. As discussed in the Results section, the availability of local data is
often a function of path-dependent policies, which risks reinforcing previous normative
choices and power relationships. Amsterdam’s City Portrait included several snapshots
of desirable wellbeing outcomes, but then tied each of these to an existing category of
quantitative data already being collected by governments. Policymakers have also
historically privileged collection of certain types of quantitative data (Ford and Goger
2021), and the Doughnut’s original indicators are all quantitative and therefore are

(from a post-positivist perspective) unable to adequately capture the nuances of reality
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needed for effective policy formulation on their own. Importantly, the participatory
process used by Amsterdam collects and integrates interpretive, qualitative data into its
evaluation of Amsterdam’s progress towards the Doughnut’s “safe and just space.”
However, because the Amsterdam City Portrait lacks a clearly articulated approach to
collecting and considering quantitative data for the Doughnut’s indicators, its

interpretability and cross-jurisdictional comparability are more limited.

The Amsterdam City Portrait, like several other attempts to downscale
Doughnut Economics, generally presents the social and ecological indicators as distinct
and does not deeply examine the systemic interconnections between indicators. The
City Portrait is filled with examples of data indicators and citizen suggestions of how
their city might address particular social or ecological needs, but these examples are
presented in a siloed manner—fitting uniquely within Local Social, Local Ecological,
Global Ecological, or Global Social lenses—without robust discussion of how particular
indicators are linked and influence one another directly and indirectly. For example, for
the indicator “Equality in Diversity,” the authors noted that “In total, 15% of
[Amsterdam] residents reported experiencing discrimination in 2017: 39% of incidents
concerned ethnicity, or skin colour; and 29% concerned nationality (City of Amsterdam,
2020).” However, nowhere in the document do the authors note how this phenomenon
is linked to other social indicators included in their analysis, such as political voice
(voter turnout), safety (victimization of violent crime), jobs (business climate), or health
(obesity, mental health) despite well-documented connections between discrimination
and voter turnout (Leighley and Vedlitz 1999, Spierings and Vermeulen 2023),
discrimination and victimization (Harvey and Mattia 2022, Notovey 2023), or
discrimination and health outcomes (Davis 2020). Additional literature suggests that

certain variables can further mediate their interactions with each other, underscoring the
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need to understand how different indicators might interact. For example, crime
victimization drives higher levels of social withdrawal and worsens mental health, with
this effect being mediated by the experience of identity-based discrimination (Ruijne et
al. 2022). This pattern continues across all lenses. Given the myriad interconnections
between the numerous ecological and social phenomena—across both local and global
levels—represented in the report, this lack of multifactor analysis and under-discussion
of the systemic connections are likely to undermine policymakers seeking to develop
coherent policy responses to undesirable social and ecological outcomes, as many of
these emerge out of the scale and complexity of a system and cannot be analyzed in

isolation from the systemic context (Calenbuhr 2020).

Amplification of pre-existing disparities in power and participation

Amsterdam’s City Portrait was created by outside experts in consultation with
residents situated in Amsterdam itself, but without input from individuals in other
geographic regions affected by Amsterdam’s globalized economic ties. Their
methodology also does not clearly address how or if they attempted to increase
participation of marginalized populations and underrepresented neighborhoods in
creating Amsterdam’s City Portrait. Measurement and categorization of data are
political acts unto themselves, and the power to choose what gets measured, in what
units and in which contexts is a significant source of power that often reinforces the
power of incumbent actors in data-rich environments, especially government agencies
and corporate actors (Wiggins and Jones 2023). Without special attention (and
potentially capacity-building efforts) to the process used to select local data indicators,
localization of the Doughnut risks retrenching existing patterns of power. As noted
above, most of the quantitative data referenced in the Amsterdam report appears to refer
to previously collected data, and the report itself lacks discussion and justification as to
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why particular data categories or sources were used.

The importance of such process-level considerations (participation, data
selection, etc.) is underscored in the literature on effective and equitable stakeholder
consultation processes. Participation is a multi-dimensional process and several
mechanisms impact the nature and outcomes of participation processes including
breadth of involvement (what range of stakeholders and other actors are included in the
process?), communication and collaboration (what is the form, direction, and intensity
of information flows between actors?), and the degree to which power is delegated to
participants (are subsequent policy decisions dependent on the outcomes and
recommendations created via the participatory process?) (Newig et al 2018). Processes
that are broader, more collaborative, and hold delegated power are generally viewed as

leading to more equitable environmental outcomes (Newig et al).

The cursory consideration and discussion of these process components suggests
that the Amsterdam City Portrait may not adequately consider how existing disparities
in power (within Amsterdam and between Amsterdam and other nations) showed up in
their process of creating the City Portrait and shaped its findings and policy
implications. Recent research on climate governance in Leeds underscores the challenge
of globally inclusive and just governance, (Solanki 2021) highlighting how
municipalities in the Global North can inadvertently retrench “coloniality in power” via
their processes of knowledge production and stakeholder engagement (Quijano and
Ennis 2000). Such concerns are further amplified in the case of Amsterdam, which
undertook this process in ostensive isolation and without clear mechanisms for
coordination with other levels of governments in Amsterdam or dynamic coordination

with other communities across the world.

Together these three themes help to contextualize my quantitative results
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presented below and help to clarify both the utility and limitations of downscaling a

global framework like Doughnut Economics via any single methodological approach.

Discussion

My results suggest substantial variation in the performance of 27 U.S. localities on
nearly all (12 of 13) social indicators and alarming instances of social shortfall.
Previous research at the national level suggests that United States is performing
relatively well on the social indicators of the Doughnut (Fanning et al, 2022); my results
add a critical nuance to that national-level research by illustrating that even in high-
income countries that perform well on traditional development indicators, there may be
substantial subnational social shortfall or high levels of inequality masked in aggregate
national data. I also find that emissions levels vary widely among these localities,
without clear links to social performance. Although my methods only allow for
descriptive assessment of the association between emissions levels and social shortfall,
this lack of a pattern is an important avenue for further inquiry, as national-level
research suggests a consistent trade-off between reducing social shortfall and preventing

ecological overshoot (O’Neill et al. 2018).

Better understanding local patterns of inequality is critical for policymakers
seeking to operationalize the Doughnut locally, as different groups may have different
levels of responsibility for ecological degradation (Alio et al. 2010; Davies et al. 2018;
Hanbury Lemos 2022; Rice et al. 2022; Tessum et al. 2019) and ecological degradation
often imposes disproportionate, negative social consequences for marginalized groups
(Berberian, Gonzalez, and Cushing 2022; Hickel 2018; et al. 2022). Neither my
approach nor that taken by Amsterdam directly addresses how to resolve varying levels

of historical culpability for ecological degradation or the disproportionate social impacts
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caused by ecological degradation.

Accounting for local disparities—such as the racial disparities suggested in my
results—poses challenging ethical questions about how to best address these inequities
while also improving overall performance on the Doughnut indicators. My findings
suggest that localities with higher proportions of non-White populations generally have
lower values on social indicators. While caution is warranted due to my non-systematic
selection of localities, this pattern aligns with broader research on structural racial
inequality in the U.S. that finds numerous racialized disparities in socially desirable
outcomes between White and non-White (particularly Black and Native American)
populations in the United States (Bowdler and Harris 2022; Kaiser Family Foundation
2024; Klein et al. 2023; National Academies of Sciences et al. 2017; Opportunity

Insights 2018).

Equitably addressing disparities within and across borders may require creating
differentiated thresholds for jurisdictions, devolving power to local actors, and
coordinating policies across jurisdictions and levels of governance. However, devolving
power to local authorities to determine their own ecological thresholds or notions of
social justice introduces additional ethical questions: How does one reconcile hard and
immovable ecological limits with the ecological impacts and resource requirements of a
locally-determined definition of what constitutes a just or adequate life for its residents?
How does one weigh the normative outputs of local democratic processes against the

social or ecological needs of those outside that polity?

Downscaling a global framework like the Doughnut requires grappling with
issues of distributional justice (Ryberg et al. 2020) and may require creating more
flexible or dynamic definitions of downscaled boundaries (Tan et al. 2022). However,
creating locally differentiated thresholds could introduce ecologically destructive
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incentives if inequalities across standards of living drive an escalating cycle of resource.
Conversely, failure to adequately adapt thresholds to local contexts could obscure
inequality and relative deprivation. Even in places that appear to provide a relatively
high standard of living, relative deprivation and inequality constrain the capabilities of
individuals, diminish their ability to realize their full human potential (Sen 1999a), and
introduce serious social consequences such as worse health outcomes (Polacko 2021),
wasteful consumption patterns (Gali 1994), interpersonal aggression and hostility
(Greitemeyer and Sagioglou 2019), and violent extremism (Kunst and Obaidi 2020).
Directing policy outcomes with insufficiently local thresholds and methods may
increase the risk that local inequality and relative deprivation might be overlooked and

lead to subsequent negative outcomes.

Implementing the Doughnut effectively at smaller scales also requires
consideration of a complex set of causal relationships between the Doughnut’s
indicators, which are connected by dozens of positive/reinforcing relationships,
negative/balancing relationships, and relationships with unclear evidence on the
directionality between indicators (Acosta 2022). Complex interrelationships make the
timing, magnitude, and extent of policy-directed changes difficult to measure and
predict (Myrdhal 1974) and can lead to unanticipated and counterproductive outcomes,

sometimes referred to as policy resistance (Meadows 2008).

Using methodological tools, such as systems-mapping and modelling, to better
understand systemic relationships (Capmourteres et al. 2019) may help to identify key
leverage points or trade-offs in how policies might affect different indicators. This
requires local specification and policy formulation to adjust for unique local
interlinkages. This type of systems-analysis is an ongoing and evolutionary process

(Bossel 1996), as the sustainability of a system changes over time and cannot be
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assessed from the systems it is embedded within or from the various subsystems which
comprise it (Bossel 2000). Systemic interrelationships also interact with decision-
making at other levels of governance and extend beyond the geographic reach of
policymakers implementing Doughnut Economics in a particular locality (Warnecke

2023).

Effectively utilizing the Doughnut at the local level “will require renewed
attention to coordination across multilevel governance (Turner and Wills 2022).” Local
policy evaluation, if not coordinated with other levels, could inadvertently mask
patterns of offshoring or extra-territorialization of ecological impacts. Furthermore, in
an increasingly globalized world, local policymakers may not be in control of many of
the governmental or economic choices that ultimately determine what or how their
jurisdictions would need to measure in relation to the Doughnut’s indicators.
Coordination across localities and different levels of governance, measurement of
progress towards mutually defined goals, and effective monitoring against less flexible
ecological limits likely requires a dynamic and integrated approach to data collection

and policy evaluation on the Doughnut’s indicators.

Balancing the trade-offs between the global and local contributions to moving
towards the Doughnut’s safe and just space will likely require finding creative ways to
simultaneously empower actors across levels of governance to innovate while
cultivating shared feelings of responsibility for global sustainability goals. The more
quantitative approach | develop in this study lends itself to cross-jurisdictional or top-
down policy coordination/comparison but is also less responsive and richly descriptive
of the local context. In contrast, the strength of Amsterdam’s primarily locally
participatory and qualitative approach to downscaling the Doughnut is also the source

of its limitation. Amsterdam’s approach opens space for rethinking policy priorities and
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empowering bottom-up local actors, but by itself cannot offer a comprehensive picture
of how the city is performing on the Doughnut’s indicators, lead to the generation of
data that would lend itself to cross-jurisdictional comparison, nor offer guidance on how
to resolve cross-jurisdictional policy interactions. The Amsterdam case illuminates
concrete challenges that arise if the Doughnut is solely defined at the local level through
more bottom-up processes. However, this does not mean that top-down definition of the
indicators will necessarily be more effective at moving a local community—or
humanity overall—towards the Doughnut’s safe and just space. An overly prescriptive
approach risks reinforcing the coloniality of power (Quijano and Ennis 2000) and
reproducing the ecologically and socially destructive dynamics of the status quo (Sachs
1992). Overly prescriptive development thought also risks homogenizing away local
sources of solutions (Sachs 1992). Transformational change towards sustainable and
humane systems is likely to require numerous social innovations—new rules norms,
ways of thinking, processes for action and decision-making (van der Leeuw 2010,
Westley and Antadze 2010), which is enabled through ideological and cultural

heterogeneity (Norstrom et al. 2014).

Policy Implications

Identifying sustainable pathways forward will require working backwards from a
predefined safe space to viable policies, rather than shoehorning pre-existing policies
into a sustainability framework (Cooper and Dearing 2019). Policymakers likely need
to utilize a variety of evaluative techniques to understand the web of relationships
between long-term goals, particular policy options, and individual indicators in the
Doughnut. Many of the Doughnut’s indicators have complex, causal impacts on other

indicators (Acosta 2022, Capmourteres et al. 2019), and the identification of possible
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feedback loops is an important step to identifying high- and low-leverage points for
creating policy change in a complex system and should be an important consideration in

identifying the most effective targets for policymaking (Meadows and Wright 2008).

Integrated analysis of the connections between various indicators for a complex
global development framework also allows for better prioritization and agenda-setting
to focus policies that impact multiple outcomes (Lim, Jargensen, and Wyborn 2018;
Pradhan et al. 2017). The variety of social shortfall and consistent levels of ecological
overshoot highlighted in my results may particularly be challenging for local
policymakers who are typically very resource-constrained (monetary, time, staff) and
therefore require them to devote greater attention to policy prioritization and
opportunity costs of various policy approaches aimed to improve local performance on
the Doughnut’s indicators. Greater attention likely needs to be given to multi-impact
policies, which could include policies to counter the feedback loops that structurally
reinforce the drive for resource-intensive economic growth (Richters and Siemoneit
2019), those that cap resource use and redistribute economic rents (Jackson 2009), or
emissions reduction policies that could be designed to simultaneously address the

racialized health disparities associated with fossil fuel production (Donaghy et al. 2023).

The selection of one set of indicators, however, will not encompass the many
possible methods of measuring social progress and may not reflect the priorities of
residents. It is therefore incumbent on policymakers and future researchers who might
take up my findings in future to supplement these measures of social progress with
additional data, including qualitative data, that incorporates the voices and democratic
preferences of people in each locality on how they would like to define the social
foundation of the Doughnut. Sustainability indicators more are more effective and more

likely to be dynamically updated if they are clearly linked to locally articulated goals
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and desires (Reed et al. 2005).

Collaboration across geographies and democratic deliberation will be needed to
understand how particular nations and communities can best address different levels of
ecological overshoot, social shortfall, and historic or ongoing responsibility for these
development challenges. While it is likely impossible to engage in any adequate
globally inclusive or representative consultative process, the framing of certain
indicators as “Global Social” targets for “the good life,” even if they are based on the
SDGs, has the potential to further reinforce existing power dynamics (Blicharska et al
2021, Goulart and Falanga 2022) and ignores questions of historical responsibility and
redress for the patterns of social shortfall or ecological overshoot observed in
Amsterdam, many of which are rooted in legacies of inequalities that include
atmospheric appropriation (Fanning and Hickel 2023), colonization (Steinmeitz 2024),
or participation in the Transatlantic slave trade (Engerman 2009). Furthermore, my
approach may help to draw attention to the impacts of structural inequality on certain
communities (exemplified in Oglala Lakota County’s social indicators and by the trend
shown Figure 3), but on its own my quantitative approach cannot answer the question of
how to address that legacy, or how best to do so while also protecting the Earth’s

biosphere in the aggregate.

Research Frontier

Future policymakers and researchers seeking to downscale the Doughnut Economics
framework should utilize reflexive practices and triangulation as key methodological
approaches, as the limitations and challenges discussed above illuminate how variety of
challenges can arise if relying on an isolated logic of inquiry or singular evaluative

methods. Future research and more systematic data collection can build upon my work
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to build time series analysis of city-level progress over time on the Doughnut’s social
and ecological indicators, causally identify the impact of specific policies on the
Doughnut’s indicators and develop transferable strategies to inform policymakers in
other cities and at other levels of governance. Future quantitative research should also
utilize a more systematic and externally generalizable approach to choosing localities to
confirm racialized disparities in social shortfall or ecological overshoot and elucidate
the drivers of such patterns, as these may present opportunities to address multiple
indicators of social shortfall by addressing racial inequality in the United States.
Additional work may also help to bridge between my approach, which acts primarily to
construct a local evaluative methodology, with broader systems-analysis or structural
modelling approaches that might be used to engage in predictive modelling of the

impact of policy changes on various indicators of the Doughnut.

Conclusion

My results present a troubling picture of consistent social shortfall and ecological
overshoot on the Doughnut’s various indicators across 27 localities within the United
States, suggesting that much needs to be done to move localities within the United
States towards the “safe and just space” defined in the Doughnut Economics
framework, introducing an important nuance to the downscaling Doughnut Economics
literature. | find substantial variation between U.S. localities, as well as descriptive
evidence of potentially racialized disparities on the levels of social shortfall observed in
different localities. This study contributes to the growing body of Doughnut Economics
research by exploring the challenges of downscaling this framework to the local level
and by operationalizing a quantitative and transferable approach to using Doughnut

Economics for local development within in a high-income context.
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Successfully downscaling the Doughnut to the local level will require both
researchers and policymakers to assess progress using a variety of evaluative techniques
to mitigate the shortcomings of any singular technique while dynamically adjust their
approach to moving towards the “safe and just space” originally outlined in Raworth’s
global Doughnut Economics framework. My case study and methodological approach
together highlight core challenges in effectively applying Doughnut economics at a
local level: defining the “safe and just space” represented by the Doughnut means
selecting indicators, setting thresholds of social sufficiency and planetary boundaries,
and identifying appropriate data sources. In this process, local policymakers must make
normative choices, and the process itself raises questions about how to devolve
decision-making power effectively or equitably in a manner that addresses existing
patterns of inequality and anticipates where distributional conflicts and trade-offs
between contradictory goals are likely to arise. Policymakers should devote significant
attention to promoting greater collaboration and coordination across multiple levels of
governance to promote policy coherence. After choosing local social and ecological
indicators, local policymakers will need to engage in a further analysis to identify data
gaps and systemic interconnections between indicators, as this will identify higher
leverage policy interventions and feedback loops that might amplify or undermine

policy action determined by the Doughnut.

Moving towards the doughnut’s safe and just space will likely require
policymakers at multiple levels of governance, researchers, and local actors to engage in
a more dynamic, responsive, and discursive policy cycle that moves between traditional
top-down governance structures and inclusive and participatory policy processes led at
the local level. Top-down approaches and more generalizable methods introduce the

risk of reinforcing existing power dynamics, but a solely bottom-up approach may
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prevent broader policy coherence between jurisdictions or obscure the global
implications of local decision-making. Balancing global and local priorities will likely
require fluidly empowering actors at all levels, fostering a shared responsibility for
moving towards the Doughnut’s safe and just space, utilizing triangulation between a
variety of evaluative tools, and drawing on the strengths of multiple logics of inquiry to
evaluate the complex interactions, local nuances, and causal impacts of policies aimed
at addressing social shortfall or preventing ecological degradation. Together, such
actions can help empower a diversity of policy actors as they seek to move local
communities and humanity overall towards the safe and just space defined by the

Doughnut Economics framework.
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Appendix 1: Social Shortfall of 27 U.S. Localities

All indices are out of 1.0. A value of 1.0 indicates that the threshold has been met or exceeded. Indicators are Digital Divide (DD),
Democratic Participation (DP), Education (ED), Energy Access (EN), Economic Foundation (EF), Food Security (FS), Gender

Equity (GE), Housing (H), Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and Justice (PJ), Social Equity (SE),
Ada ID (Boise) Bexar TX (San Antonio)

Bronx/Kings/New York/Queens/
Richmond NY (New York City)

and Access to Work (WK).

Cass ND (Fargo)

Cook IL (Chicago) Dekalb/Fulton GA (Atlanta)

Denver CO (Denver) District of Columbia
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All indices are out of 1.0. A value of 1.0 indicates that the threshold has been met or exceeded. Indicators are Digital Divide (DD),
Democratic Participation (DP), Education (ED), Energy Access (EN), Economic Foundation (EF), Food Security (FS), Gender

Equity (GE), Housing (H), Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and Justice (PJ), Social Equity (SE),
and Access to Work (WK).

Durham NC (Durham) Harris TX (Houston)
King WA (Seattle) Laramie WY (Cheyenne)

Los Angeles CA (Los Angeles) Maricopa AZ (Phoenix)

Miami-Dade FL (Miami)

Milwaukee WI (Milwaukee)
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All indices are out of 1.0. A value of 1.0 indicates that the threshold has been met or exceeded. Indicators are Digital Divide (DD),
Democratic Participation (DP), Education (ED), Energy Access (EN), Economic Foundation (EF), Food Security (FS), Gender
Equity (GE), Housing (H), Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and Justice (PJ), Social Equity (SE),

and Access to Work (WK).

Multnomah OR (Portland) Navajo AZ

Philadelphia PA (Philadelphia) Oglala Lakota SD

Salt Lake UT (Salt Lake City) San Francisco CA (San Francisco)

Santa Clara CA (San Jose) Shelby TN (Memphis)
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All indices are out of 1.0. A value of 1.0 indicates that the threshold has been met or exceeded. Indicators are Digital Divide (DD),
Democratic Participation (DP), Education (ED), Energy Access (EN), Economic Foundation (EF), Food Security (FS), Gender

Equity (GE), Housing (H), Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and Justice (PJ), Social Equity (SE),

and Access to Work (WK).

Tulsa OK (Tulsa) Wake NC (Raleigh)

Wayne MI (Detroit)
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Appendix 2: Ecological Overshoot and Social Shortfall of 27 U.S. Localities

Ecological Indicators: Climate Change (CC), Phosphorous Loading (P), Nitrogen Loading (N),
Land Use (LU), Ecological Footprint (EF), and Material Footprint (MF). All indices are out of

1.0. Pink area indicates index values > 1.0 and that boundary has been exceeded.

Social Indicators: Digital Divide (DD), Democratic Participation (DP), Education (ED),
Energy Access (EN), Economic Foundation (EF), Food Security (FS), Gender Equity (GE),
Housing (H), Health: Infant Mortality (IM), Health: Life Expectancy (LE), Peace and Justice
(PJ), Social Equity (SE), and Access to Work (WK). Green area indicates progress towards

social threshold. Red area indicates the level of shortfall relative to threshold (out of 1.0).

Note: Doughnut charts are not shown on a common scale, as substantial variations in the CC

indicator require some charts to be downsized for fit.

Ada ID (Boise)
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EF

LU

Bexar TX (San Antonio)
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Cass ND (Fargo)
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Bronx, Kings, Queens, New York, Richmond combined NY (New York City)

i

Cook IL (Chicago)
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DeKalb, Fulton combined GA (Atlanta)

Denver CO (Denver)

-74 -



EF

District of Columbia

Durham NC (Durham)
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Harris TX (Houston)

King WA (Seattle)
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Laramie WY (Cheyenne)
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Los Angeles CA (LA)

Maricopa AZ (Phoenix)
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Miami-Dade FL (Miami)

Milwaukee WI (Milwaukee)
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Multnomah OR (Portland)

Navajo AZ (Navajo Nation)
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Ogalala Lakota (Pine Ridge Indian Reservation)

}

L

Philadelphia PA (Philadelphia)
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Salt Lake UT (Salt Lake City)

San Francisco CA (San Francisco)
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Santa Clara CA (San Jose)

. )

Shelby TN (Memphis)
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Tulsa OK (Tulsa)

Wake NC (Raleigh)
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Wayne MI (Detroit)
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