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Abstract

Sustaining our planetary future requires a world with clean water, a�ordable

energy, reduced carbon and methane emissions, reduced habitat loss,

eradication of poverty, reduction of global inequalities, and quality — as well as

equitable — medical care and education. Achieving these endpoints requires

innovation, systems thinking, and ultimately, mass human behavior change. This

is attainable by fostering a clear scienti�c and economic evidence base,

coordinated and diverse leadership, sustained motivation, and the right mindset

and public messaging. Brain capital is a novel framework that recognizes brain

skills and brain health as indispensable drivers of the modern knowledge

economy. The concept of “green brain capital” — which we are scoping in this

paper — places a central emphasis on the brain to deliver a healthy and

sustainable environment and, vice versa, on a green environment to promote

and safeguard brain health. The environmental determinants of brain health are

foundational to this model, as brain health is key to navigating the modern world

and thriving. Key brain skills include green skills, creativity, adaptability, digital

literacy, and ecological intelligence. Green brain capital intends to be politically

pragmatic, economically aware, and lifespan-focused. Growing green brain

capital will require transformations across hierarchical levels in social-ecological

systems, ranging from individuals to sub-populations to entire societies.

Introducing Brain Capital

Brain capital is a novel framework that recognizes brain skills and brain health as

indispensable drivers of the modern knowledge economy (Smith et al. 2021). In

economics, brain capital is noted as a productive and complex capital stock that

accumulates over the lifecycle (Brain Capital Alliance n.d.). Brain capital is the

combination of knowledge, skills, competencies, and tools to achieve, maximize,

and sustain brain health and pertains to both individuals and communities. The
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world increasingly relies on brain capital, where a premium is put on brain skills

(for example, an individual’s cognitive, emotional, and social brain resources)

and brain health (Lundbeck.com n.d.). Investing in ways to build brain capital is

thus fundamental to meet modern societal challenges and to drive innovation

globally (World Health Organization 2022a). Since we established the

 within the New Approaches to Economic

Challenges group of the Organization for Economic Co-Operation and

Development, brain capital has been pro�led at the United Nations General

Assembly and in major public and private sector reports (Euro-Mediterranean

Economists Association n.d.; Organization for Economic Co-operation and

Development n.d.).

Sustainability issues are a major contemporary global concern, predicated on a

complex set of inseparable and interconnected environmental, societal,

historical, institutional, and economic factors (United Nations Department of

Economic and Social A�airs n.d.). Strategies to date have been slow to e�ect

change toward environmentally constructive, science-based, sustainable or

green approaches and, for the most part, have proven insu�cient. This, in part,

stems from their failure to account for individual and collective human

psychology, particularly through understanding the drivers and motivations

underpinning human behavior (Chang 2020).

Planetary health links two of the biggest challenges for humanity — promoting

human health and halting environmental degradation. This emerging �eld

recognizes these inter-linkages and promotes creative action-research and

interdisciplinary solutions that protect human health and the health of the

ecosystems on which we depend (The Lancet Planetary Health 2017). In this

paper, we extend this transdisciplinary approach, focusing on the linkages

between brain health and the environment.

Proposing the Green Brain Capital Model

The green brain capital model is a sustainability-focused type of brain capital.

Figure 1 provides an overview of the green brain capital model components:
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• Brain health

• Green skills

• Creativity infrastructure

• Ecological intelligence

• Digital literacy

• Adaptability

Throughout this paper, we will examine the inter-relationships between these

components. Green brain capital intends to be politically pragmatic,

economically aware, and lifespan-focused. Growing green brain capital will

require transformations across hierarchical levels in social-ecological systems,

ranging from individuals to sub-populations to entire societies. This requires an

“in-all-policies” approach.
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 This �gure represents the green brain capital model. The environmental determinants of brain
health (EDoBH) are foundational and determine brain health. The state of brain health determines
how well key brain skills (i.e., green skills, creativity infrastructure, adaptability, digital literacy, and
ecological intelligence) can �ourish in an individual and in a collective. The presence of these brain
skills will determine the environmental conditions that are determinative of brain health; hence
there is a feedback loop. Guiding principles and multi-level considerations are noted.

 Figure and legend created by the authors.

 

 

Brain Health

Brain health is indispensable to good overall health and well-being across the life

course. Recognizing the criticality of fostering brain health globally, the World

Health Organization (WHO) launched a position paper in 2022: It formally de�nes

brain health as “the state of brain functioning across cognitive, sensory, social-

emotional, behavioral and motor domains, allowing a person to realize their full

potential over the life course, irrespective of the presence or absence of

disorders.” (WHO 2022a).

Brain health does not necessarily imply the absence of disorders (neurological,

psychiatric, neurodevelopment, neuroin�ammatory, and neurodegenerative).

Rather it includes the ability of individuals who are living with a brain disorder to

thrive, and for those who do not have a disorder to pursue good health and well-

being (Lundbeck.com n.d.). Protecting and optimizing brain health across the

lifespan is essential for educational, workplace, and social engagement (i.e.,

factors critical to individual happiness and well-being, self-actualization and self-

e�cacy, active societal participation and purpose, and, ultimately, the ful�llment

of one’s own individual and collective potential). The strong view of this author

alliance is that as green brain capital becomes mainstream in the policy and

scienti�c literature, it should be de�ned equivalently, not only by the reduction

or absence of negative impact, but also by the enhancement of positive impact

and value, both at the individual and population levels. Figure 2a outlines how

brain health interrelates with other green brain capital components.
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Crucial to the success of green brain capital and its application to robust policy

and economic interventions will be the qualitative and quantitative assessments

of its core aspects, which will a�ord measurement and evaluation of impact.

There are already many initiatives underway to characterize and quantify the

conceptually broad notion of brain health at both individual and societal levels

and across a multitude of sectors. For example, the WHO brain health position

paper (WHO 2022b) provides a conceptual framework for brain health and

describes how it can be optimized throughout life with actions across the

following clusters of determinants: physical health, healthy environments, safety

and security, learning and social connection, and access to quality services. By

way of illustrative example, Cohen Veterans Bioscience has established the Brain

Health Nexus, which is developing a "Scienti�c and Technology Roadmap” for

collective action to combat the growing burden of brain disease (Cohen Veterans

Bioscience n.d.). This is a collaborative data-driven e�ort, consisting of pillars

that will be established and expanded with input from the Steering Committee

and Brain Health Nexus Summit participants. Input will be gathered from current

brain health literature, surveys, and interviews toward the development of a

white paper with recommendations for progress. Together, these e�orts will

lead to an integrated call to action.

Relatedly, the Mental Wealth Initiative, established by the Brain and Mind Centre

at The University of Sydney, is working toward structural evolution — changing

the social and economic structures that have given rise to the conditions that

negatively impact brain capital and the collective well-being of societies

(Occhipinti et al. 2022; Occhipinti et al. 2023). “Mental wealth” is a new measure

that seeks to modernize gross domestic product to capture more holistically the

value generated from both economic and social productivity, which underpins

community cohesion, social stability, and system resilience. This transdisciplinary

initiative aims to understand the extent to which policy-mediated changes in

economic, social, environmental, and health sectors could enhance brain capital

and the prosperity of communities, cities, and nations.

We suggest that these initiatives can and should be complemented by adding a

“green dimension” to the optimization and safeguarding of brain health within
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our planetary ecosystem. For instance, the 

group of climate and mental health organizations is collaborating to recommend

mental health action for nations as an integral part of their climate response.

Another example includes the ,

which is founded on the recognition that “development” in the 21st century

entails delivering human and ecological well-being. Finally, we applaud the

recent 

 which we launched to address these issues in small island

developing states (SIDS), which are especially at risk. This declaration outlines

bold steps to address the range of social, environmental, economic, and

commercial issues that lead to NCDs and mental health conditions. Developed

through an inclusive process led for and by SIDS, the declaration highlights that

NCDs and mental health conditions cannot be properly addressed without

responding to the climate crisis. While a wide spectrum of possibilities exists for

building this green dimension (and those possibilities will evolve alongside the

engagement of all relevant sectors to this new discipline), in this paper we

highlight several priority examples in support of a green brain capital model.

 

 

 

Environmental Determinants of Brain Health (EDoBH)

The reciprocity between brain health and the environment has been increasingly

recognized (Obradovich et al. 2018; Ruszkiewicz et al. 2019). For instance,

increasing societal eco-anxiety and mental health consequences of climate-

related disasters (e.g., related to immediate impacts of environmental

catastrophes such as tornadoes, severe and prolonged heat waves, and

mega�oods) and challenges such as water insecurity constitute direct socio-
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 Figures and legends created by the authors.

environmental determinants of brain health, with potentially lasting negative

impacts (Albrecht et al. 2007; Cissé et al. 2022; Clayton 2021; Léger-Goodes et al.

2022; Lundbeck.com n.d.; Soutar and Wand 2022; Young et al. 2022). At a

population level, such catastrophes may result in substantial long-term

sequelae  for whole societies, including the sequelae of trauma, forced

displacement, mass migrations, famine, and violent and armed con�icts

(Romanello et al. 2022; United Nations High Commissioner for Refugees n.d.).

Climate change-related brain health challenges are more accentuated in low-

and middle-income populations who are disproportionately impacted by climate

change and have less resilience and resources to cope. Moreover, climate-

related e�ects on physical health, including increased incidence of

communicable diseases (as a consequence of changing ecosystems and spread

of pathogens that replicate more rapidly in a climate-dependent way), may

ultimately a�ect brain health ( ). This may be due to
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myriad factors such as the psychosocial sequelae of physical illness, �nancial

distress associated with loss of productivity, and displaced societal resources

away from mental health priorities in favor of physical health emergencies, to

name but a few. Additionally, a considerable proportion of the burden of brain

diseases can be attributed to environmental pollution resulting from human

activity. According to the European Environment Agency (2020), mental,

behavioral, and neurological conditions are the  with

deaths attributable to environmental risk factors such as air pollution.

Another key determinant of both physical and planetary health is the current

global industrialized food system, with the economic, environmental, and health

costs estimated at nearly $20 trillion per year, with more than half of this

attributed to the impact on human health of unhealthy diets (Hendriks et al.

2021; World Economic Forum 2022; Eyre et al. 2023). This is directly relevant to

brain health; although not yet captured in global cost or burden estimations,

extensive literature from the new �eld of nutritional psychiatry �nds that an

unhealthy diet can have a substantial impact on mental and brain health.

Evidence across countries and cultures consistently links healthier dietary

patterns (i.e., diets higher in plant foods and lower in industrialized foods) to

better mental health, independent of socioeconomic and other key factors (e.g.,

Lassale et al. 2019). Randomized controlled trials addressing diet quality also

show improvements in subsyndromal and even severe depressive illnesses (Firth

et al. 2019) as well as bene�ts to cognitive ability (Douglas et al. 2022).

Conversely, unhealthy diets are associated with increased risk markers for

Alzheimer’s disease (Hill et al. 2019) and can rapidly result in impairments to

measures of cognitive ability even in healthy young people (Stevenson et al.

2020). Critically, there is evidence for intergenerational e�ects, with maternal

nutrition during pregnancy related to adverse e�ects on neurodevelopment in

children (Borge et al. 2017). While the mechanistic pathways that mediate these

e�ects are many, including immune function, brain plasticity, and

neurotransmitter and stress response systems, the unifying role of the human

microbiota is increasingly recognized (Cryan et al. 2019; Marx et al. 2021). Given

the close link between loss of microbial diversity in the environment and in

humans, this again underscores the urgent need to address environmental
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health to protect and improve human mental and brain health.

There is also a clear need to better prepare societies to account for the

uncertainty inherent in the outcome of global crises. Investing in brain health,

and speci�cally green brain capital, may prove paramount to successfully

navigating a future without historical analogues. At COP27, the issue of human

resilience was integrated into the United Nations  initiative.

Moreover, the WHO and the Pan American Health Organization recently

introduced the concept of environmental determinants of health (EDHs) as well

as the idea that a healthy environment is vital to “ensure healthy lives and

promote well-being for all at all ages” (PAHO, n.d). The rapidly growing �eld of

environmental public health addresses global, regional, national, and local

environmental factors that impact human health. While this progress is

encouraging, we argue that priority attention must be placed on investigating

and leveraging the “environmental determinants of brain health” (EDoBH) that

are embedded within our proposed green brain capital model. See Figure 2b for

a graphical outline of EDoBH.

Finally, there are a wide range of strategies for building green brain capital and

social-ecological resilience at large including focusing on prevention, developing

innovations in clinical and health care services, implementing new technologies

and policies, and building awareness. (See these references for further details:

Angeler et al. 2022; Eyre et al. 2022.)

Green Skills

Green skills can be de�ned as the knowledge, abilities, values, and attitudes

needed to live in, develop, and support a sustainable, resource-e�cient society

and planetary ecosystem (Arthur 2022). The transition to a low-carbon, resource-

e�cient economy requires systemic (i.e., structural and behavioral) changes

involving individuals, institutions, and whole societies that will result not only in

innovations, but also in changes to production and consumption processes,

policies, and business models. E�ectively developing, maintaining, and

actualizing such skills requires good brain health. The United Nations Industrial
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Development Organization has put forward a range of initiatives to develop

green skills (Arthur 2022), including a Green General Skill Index, which measures

and tracks engineering and technical skills, science skills, operational

management skills, and monitoring skills (Vona et al. 2015).

 To make the transition to a low-carbon, circular, and

nature-positive economy, the International Labour Organization recently

launched the Green Jobs for Youth Pact, which aims to globally advance youth

green jobs through three tracks (International Labour Organization n.d.):

• Employment and entrepreneurship

• Environmental education

• Empowerment and youth partnerships

 We strongly encourage the

exploration of green skill development in older ages, given increasing lifespans

and the trend of people working later in their lives. We suggest the addition of

skills that are related directly to human behavioral psychology and are informed

by creative capital and ecological awareness and intelligence. We also

recommend the design and incorporation of age-appropriate green skills

training in the mainstream curricula for primary and secondary schools,

universities, and lifelong learning mechanisms.

Creativity Infrastructure

Crafting innovative solutions to improve performance on global climate targets

and overcome existing challenges is paramount to achieving a sustainable

planetary ecosystem. Alongside the growing focus on environmental

determinants of human health and economic systems, there is also increased

interest in creativity as a driver of workforce productivity and enterprise

innovation (Amabile 2020; Merseal et al. 2022; Tsegaye and Malik 2019).

Creativity is among the top skills for leaders and workers alike (World Economic

Forum 2020). Connecting creativity infrastructure development with green brain

capital has the potential to o�er the global community exponential opportunities

for collaboration and commerce through the lens of human �ourishing
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(VanderWeele 2017).

The built environment (Chatterjee et al. 2021; McCoy and Evans 2002), natural

environment (Williams et al. 2018), and social environment (Amabile et al. 2018)

are all critical drivers of creativity in individuals and communities, and can

support a strong creativity infrastructure in communities and organizations alike.

Because creative performance increases following exposure to images, sounds,

and immersive experiences of natural environments, even our increasingly

digital lives need not be separated from the positive impacts of nature (Chulvi et

al. 2020; McCoy and Evans 2002).

A creativity infrastructure must be intentionally constructed to connect a group’s

•  (Beaty and Johnson, 2021; Diedrich et al. 2018; Karwowski

et al. 2018; Kashdan et al. 2020) and

•  (Acar et al. 2021; Bai et al. 2017; Demerouti et al. 2001;

Edmonds et al. 2021; Hacker 2008; Lee 2021; Lister et al. 2021; Mashek and

Tangney, 2007; Mishra and Morrissey, 1990; Petrou et al. 2018; Strauss et al.

2016; Tang et al. 2021; Thoroughgood and Webster 2021).

This will enable novel insights to transform into societal or enterprise value.

Creativity infrastructure is not the same as a creative economy (Florida and

Seman 2020) and o�ers a unique alignment opportunity for cross-sector

priorities, like the United Nations Sustainable Development Goals (Ayton-

Shenker 2021). This could happen through a common set of human factors

identi�ed by the World Economic Forum as the top human, non-technical skills

that will be required for the future (World Economic Forum 2020) across every

sector. Perhaps most importantly for the resilience of national and global

markets, creativity infrastructure connects creativity and well-being as mutually

reinforcing prerequisites (Amabile and Pratt 2016; Lister et al. 2021) for

innovation across art, science, technology, and business. In this sense, creativity

becomes the science of connection across all disciplines.

One example of this connection is found in business entrepreneurship. For

example, after waning for decades in the U.S., entrepreneurship has grown
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signi�cantly since the beginning of the COVID-19 pandemic, according to data

from the . This growth can potentially lead to a more

resilient economy if such gains can be sustained.

Researchers have documented (Freeman et al. 2019) that many entrepreneurs

are neurodiverse people with di�erences in mental function who contribute to

our social and economic progress as they introduce new products and services

and make possible our shared prosperity. These creative and innovative

business builders experience a high prevalence of diagnosable mental health

issues, and their decision-making processes are often irrational (Freeman et al.

2019). Despite — or more likely because of these di�erences — entrepreneurs

create 80% of net new jobs and are the main drivers of economic growth and

development in most modern economies (Strangler and Litan 2009). This

example from the vocational sector of business entrepreneurship demonstrates

the value of diversity in the brain capital model.

Looking to the future of work, all industry sectors will increasingly depend on

human creativity. The group performance of creativity is intertwined with the

well-being and �ourishing of creators in the cultural, technological, and

economic ecosystems. By integrating these perspectives, a creativity

infrastructure pillar within green brain capital connects to a broader economic,

urbanist, and social infrastructure, enabling work and innovation across all

sectors. 

Ecological Intelligence

Ecological intelligence is the ability to understand the natural environment and

realize the impact of each person on the environment in order to change

behavior and live more sustainably (Goleman, 2010; McBride et al. 2013). It

includes components such as curiosity about the interaction between humans

and ecology, a�nity for sustainable eco practices, empathy for future

generations, awareness of the consequences of unfriendly climate actions, and

long-term thinking. There is an emerging literature on approaches to develop

ecological intelligence across the lifespan (Okur-Berberoglu 2020), beginning in
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elementary schools (Zul�kar et al. 2020). Novel approaches include combined

art-science projects that can facilitate the learning process by appealing both to

people’s logic and emotions (Sche�er et al. 2015). Stimulating both psychological

domains may be a suitable means of creating a more e�ective ecological

intelligence and may also boost people’s creative capital and skills. To achieve

successful green brain capital, it is necessary to start educating and increasing

awareness in the youngest generation with the aim of eventually enabling a

paradigm shift, transforming societal perceptions of the consequences of

climate change.

 The Ecological Intelligence Scale has recently

been developed and can be useful for assessment (Okur-Berberoglu 2020). It

includes measures of holism, social intelligence, and economics. These measures

make clear that the creation of ecological intelligence operates simultaneously at

the individual, organization, and society levels. The scaling up from individuals to

higher levels is crucial for achieving societal change, which in turn can cascade

down to further spur change at the individual level. It is important to account for

potential limitations in this process, particularly regarding ethnic, cultural, social,

and language di�erences among respondents.

Digital Literacy

The development of digital literacy and digital competencies are widely

recognized as essential in an increasingly digitized world. Mis- and

disinformation are widely known to plague the climate debate (d’I Treen et al.

2019). Digital literacy has previously been de�ned by Hobbs (2010) as “a

constellation of life skills that are necessary for full participation in our media-

saturated, information-rich society.” Hobbs went on to note digital literacy

includes the ability to do the following:

1. Make responsible choices and access information by locating and sharing

materials and comprehending information and ideas.

2. Analyze messages in a variety of forms by identifying the author, purpose,

and point of view, and evaluating the quality and credibility of the content.
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3. Create content in a variety of forms, making use of language, images,

sound, and new digital tools and technologies.

4. Re�ect on one’s own conduct and communication behavior by applying

social responsibility and ethical principles.

5. Take social action by working individually and collaboratively to share

knowledge and solve problems in the family, workplace, and community,

and by participating as a member of a community.

The European Union has developed a Digital Literacy Index to measure and track

such skills across 27 countries (ec.europa.eu n.d.). These skills serve as a key

indicator of the EU’s Digital Decade initiative to fuel digital transformation by

2030 (European Commission n.d.). Large-scale programs aimed at boosting

digital literacy include the EDISON Alliance of the World Economic Forum (The

EDISON Alliance n.d.) and the  (Cann 2020).

 Within the digital realm,

interdisciplinary researchers are studying the �eld of climate misinformation

(i.e., unintentional sharing of false or misleading information) and disinformation

(i.e., deliberate sharing of information designed to discredit), which has the

potential to fuel climate alarmism and climate denial (d’I Treen et al. 2019; and

College of Staten Island 2022). Work is underway to track the sources of

misinformation and disinformation — including those who �nance, produce, and

amplify such information — as well as the characteristics of how it spreads

online via social networks, including the role of echo chambers  (d’I Treen et al.

2019; Lewandowsky 2020). Cognitive biases  also play a role in susceptibility to

climate misinformation (Zhao and Luo 2021).

There is an emerging �eld exploring the intersection of brain health and

misinformation susceptibility and resilience.

•  has been suggested as an underlying factor in the misinformation

crisis in the United States of America (Graham n.d.).

• There is an emerging body of research demonstrating that ,

underlying a bias toward negativity, may exacerbate the spread of

misinformation (Perlis et al. 2022).
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• Further, there is active exploration of the role of  on

misinformation susceptibility and resilience (Ternes et al. 2020).

A recent study noted that older adults are no more likely to fall for fake news

than younger adults (Pehlivanoglu et al. 2022) and that age-related susceptibility

to deceptive news was only evident in those categorized as the “oldest old” (over

the age of 85). Aging was found to be associated with a broader knowledge base,

more life experience, often a more positive a�ect, and more time to consume

news. However, the researchers postulate that the “oldest old” are more

susceptible to misinformation as these protective factors cannot fully

compensate for their cognitive declines.

A range of solutions are likely required to combat climate misinformation and

disinformation spanning educational, technological, regulatory, and

psychological domains (Buchholz, DeHart, and Moorman 2020; Cook et al. 2022;

Hornsey and Lewandowsky 2022; Tiernan 2022).

Adaptability

Even though we address adaptability throughout our discussion of the other

green brain skills, here we summarize the main features of this component.

Adaptability is the capacity to adjust one's thoughts, behaviors, and strategies in

response to changing circumstances. This skill is critical in the context of the

green brain capital model, where transformations across various levels of social-

ecological systems, ranging from individuals to entire societies, are necessary to

foster sustainability (Park 2020).

Adaptability underpins our ability to thrive amidst complex and evolving

challenges such as climate change, ecological deterioration, and the transition

towards a more sustainable economy. It aids in navigating the �uid landscape of

green jobs, supports the development and application of green skills, and plays a

crucial role in creating innovative solutions necessary for environmental

sustainability. In a world where climate and social conditions are constantly

changing, adaptability can be seen as a form of meta-skill, enhancing our

capacity to learn new skills, unlearn outdated ones, and relearn skills in new
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contexts (Zhou and Lin 2016). It also fosters resilience in the face of adversity

and the ability to seize opportunities.

The cultivation of adaptability has the potential to bridge the gap between

ecological intelligence and action. Adaptability is crucial for individuals and

equally relevant at organizational and societal levels. It is a cornerstone for

businesses, institutions, and societies seeking to transition towards more

sustainable practices (Park 2020). From changing business models to

accommodate green technologies to adjusting institutional practices to foster

green skills to shifting societal norms in favor of more sustainable behaviors,

adaptability is critical. Promoting adaptability involves fostering a culture that

encourages �exibility, openness to change, and continuous learning.

Factors That May Limit the Development of Green
Brain Capital

Critically, building green brain capital will require the identi�cation of trade-o�s,

factors that may limit, directly or indirectly, the full development of this asset. In

this section we discuss several examples of these factors.

Over-consumption of Natural Capital

Natural capital is a term for the world’s stock of natural resources — renewable

and non-renewable — and includes plants, animals, air, water, soils, minerals

(United Nations System of Environmental Economic Accounting n.d.). Some

natural capital assets such as forests and oceans provide people with free goods

and services, often called ecosystem services. All of these underpin our economy

and society, and thus make human life possible. However, when people act

according to their own self-interest instead of the common good of all users, this

can lead to resource depletion.

Climate Anxiety and Solastalgia

The uncertainty characteristic of adolescence and early adulthood has, in recent
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years, been heightened by pandemic-induced social isolation, social media,

economic headwinds, and eco-anxiety, creating a real mental health crisis in

young people. Eco-anxiety a�ects the daily lives and functioning of nearly half of

the children and young people worldwide, who often blame government inaction

for not doing enough to protect them (Hickman et al. 2021; Léger-Goodes et al.

2022; Soutar and Wand 2022).

In a similar way, the concept of solastalgia de�nes the distress that is produced

by environmental change impact, which is directly connected to the home

environment (Albrecht et al. 2007). Solastalgia is particularly acute for Indigenous

peoples who have a customary and spiritual linkage to their “place” (Galway et al.

2019). 

A recent study noted that climate anxiety positively predicts some pro-

environmental actions (Whitmarsh et al. 2022). This survey was conducted on

1,338 U.K. adults and focused on climate anxiety, risk factors, and predictors of

action. Climate anxiety was high among younger age groups, as well as those

with higher climate concern, higher generalized anxiety, higher connections with

nature, higher climate change information-seeking behaviors, and lower

mindfulness. This study suggests that climate anxiety may be a motivating force

for action.

The "Triple Toxicity” of the Tropics

Certain geographical areas are more directly and profoundly subjected to the

impact of the environment on brain health than others. In tropical regions

worldwide, a unique combination of environmental risk factors, known as the

“triple toxicity,” poses a particular threat to brain health and the optimal

utilization of brain capital (Berger et al. 2015; Sarnyai et al. 2016).

•  is driven primarily by infectious and parasitic diseases,

but increasingly environmental pollutants are contributing.

•  is brought about by long-term stress — caused by

socio-economic disadvantage, discrimination, the impact of displacement,

and refugee status — and trauma, often caused by experiencing civil wars
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and other forms of violence.

•  is mainly driven by climate change, which

disproportionately a�ects tropical nations. Disaster-related stress is caused

by extreme weather events and rising ocean levels, which threaten the

existence of some Paci�c Island nations.

It is likely that the long-term, devastating impact of this triple toxicity may

contribute to economic underdevelopment among tropical countries. In 1892,

the gross national product (GNP) per capita in tropical regions was roughly 70%

of GNP in the temperate zone. By 1992, GNP per capita in the tropical regions

was 25% of that in the temperate zone (Sachs 2001). Nowhere is it more

important to build brain health and green brain capital than in the world’s

tropical zone, where only two countries (out of more than 125) are classi�ed as

high income by the World Bank.

Natural and Human-made Contributors to Climate Change

 To attain de-carbonization and de-methanization

and develop robust renewable energy sources, global society will have to use

transitional fuels, and these fuels must be a�ordable. Moreover, a careful

transition phase is required.

• If the transition is too slow, then climate challenges — and the associated

consequences — will intensify.

• If the transition is too rapid, we risk draining precious capital from other

health and human rights priorities.

In addition to concerns about the

speed of transition from fossil energy sources, potential natural “runaway”

climate change e�ects such as permafrost thawing and wild�res at massive

scales could simultaneously magnify greenhouse gas emissions and reduce

carbon capture e�orts.

The challenge for green brain capital building is to embrace a potential future

where the current climate will no longer be tenable (Schröder and Storm 2020).
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This will require preparation for and adaptation to a “hothouse” earth. At this

point, returning to a more benign climate for humans will be impossible, as

many tipping points of planetary boundaries in the atmosphere, cryosphere, and

aquasphere may have been irreversibly passed (Ste�en et al. 2018). We suggest

that green brain capital can be a useful addition to the earth stewardship

framework (Chapin III et al. 2011). This involves shaping trajectories of socio-

ecological change from local to global scales to enhance ecosystem resilience

and human well-being, and for navigating potential critical transitions in the

Earth’s climate.

Effects of Environmental Toxins on Our Brains

Humans may encounter a staggering 80,000 or more toxic chemicals as they

work, play, sleep, and learn — so many that it is almost impossible to determine

their individual e�ects on a person, let alone how they may interact or their

cumulative impact on the nervous system over a lifespan. Mounting evidence

from environmental neuroscience research has demonstrated the harmful

impacts of environmental toxins to brain health (Liu et al. 2023; Tamiz et al.

2022), including direct links to increased risk of Parkinson’s disease (Pezzoli and

Cereda 2013) and Alzheimer’s disease (Finch and Kulminski 2019).

Current evidence indicates that micro- and nanoplastics can be ingested by

aquatic organisms as well as by mammals (Prüst et al. 2020). Upon uptake,

micro- and nanoplastics can reach the brain, although there is limited

information regarding the number of particles that reach the brain and the

potential neurotoxicity of these particles. Similarly, persistent organic and heavy

metal pollutants are ubiquitous, and some — like phthalates,

organophosphates, and polychlorinated biphenyls (PCBs) — have known,

negative e�ects on human behavior and brain health (Berk et al. 2014). A

systematic comparison of the neurotoxic e�ects of dissolved matter and

di�erent particle types, shapes, and sizes at di�erent exposure concentrations

and durations is urgently needed to further clarify the neurotoxic hazard and

risk of exposure to pollutants and micro- and nanoplastics.
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 In this context, the “exposome” is of growing concern.

The term refers to “the measure of all the exposures of an individual in a lifetime

and how those exposures relate to health” (Centers for Disease Control and

Prevention 2022).

Currently, there are some initiatives to study the totality of exposures and link

them to internal changes in di�erent body systems, including the brain, with

special consideration of the length of exposures (Graham et al. 2022). The

present exposome initiatives are disease-centered, for example, trying to

evaluate the possible exposomic �ngerprint for Alzheimer’s disease (Vineis et al.

2017). However, with the broader understanding of brain health as exceeding

the mere absence of disease, it seems feasible to consider an atlas or “reference

exposome”  and correlate it to brain health in general populations (Turner et

al. 2018). This is a timely approach, especially for low- and middle-income

countries that are moving from agricultural to industrial economies, as nature

and temporality of exposures are changing. Better appreciation of these

dimensions will help to assess the contribution of the environment to brain

health.

In addition to studying the exposome, there are many other paths to explore in

seeking to develop and garner support for green brain capital — in the next

section we highlight some of them.

Further Avenues to Explore and Develop

Neuro-urbanism

In socio-ecological systems, humans in�uence and are in�uenced by ecosystems.

There are clear bidirectional interactions between nature and brain capital. Brain

health is key to supporting the e�ective development and deployment of green

skills, including sustainability-enhancing engineering and technical skills, science

skills, operational management skills, and monitoring skills. Research is

underway to study these factors in a transdisciplinary manner, and a knowledge

base is accumulating with the emergence of new disciplines and paradigms.
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For example, a new �eld of neuro-urbanism has been proposed. This �eld spans

neuroscience and the urban disciplines including urban planning, architecture,

and sociology. It calls for more cross-sectional approaches in di�erent global

regions and has led to the emergence of an Interdisciplinary Forum on Neuro-

urbanism, which develops novel approaches to optimize the e�ects of the urban

environment on citizen’s brains (neurourbanistik.de n.d.). This focus will bene�t

from increased understanding of the impacts that reimagined environments

may have on psychological well-being (von Lindern 2017), including the

importance of green space, water features, proximity to living things, and the

"sense of being away." Preliminary data suggest that access to nature is key to

supporting creative processes for children (Wojciehowski and Ernst 2018) and

working professionals (Plambech and van den Bosch 2015).

An example of this research is an intervention study conducted by Sudimac and

colleagues (2022) to investigate changes in activation of stress-related brain

regions as an e�ect of a one-hour walk in an urban environment (a busy street)

versus a natural environment (forest). Brain activation was measured in 63

healthy young adults before and after the walk, using a “fearful faces” task and a

“social stress” task.  The authors demonstrated that amygdala activity

decreased following one hour of walking in nature. Since the amygdala is the

part of the brain associated with emotional processes, these results suggest that

going for a walk in nature can have salutogenic  e�ects on stress-related brain

regions and, consequently, may be protective against mental strain and stress-

related diseases including age-related memory decline. Given the rapid increase

of urbanization, such results can inform urban planning to create more

accessible green areas and adapt urban environments in a way that will be

bene�cial for citizens’ mental health. There is also evidence of the bene�ts of

nature exposure on cognitive function and hence brain capital and well-being

(Vella-Brodrick et al. 2022). While mental health and brain capital can bene�t

from people engaging with nature, this may also boost their motivation for

climate-relevant action.

More generally, the biophilia hypothesis, which postulates that humans have an

intrinsic a�nity to the natural environment (Wilson 1984), may encourage
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building a research agenda focused on creating green brain capital in which

ecological, cultural, and technological dimensions can be studied. This work

could include spiritual dimensions of ecosystem services for mental well-being

and production services required for meeting basic life demands. This is fertile

ground for transdisciplinary collaborations to create green brain capital.

Awareness, Education, and Training

As an enabler for the broader policy objectives, and a means to empower

individuals and communities to engage with the challenges and opportunities of

the future, a comprehensive approach to building literacy through education,

awareness, and advocacy should be considered. This should not be limited to

sectoral skills and should instead range through the continuum from awareness

to new green brain health knowledge and skills. To some extent, this borrows

from the models of other public health or social activation approaches —

viewing the public education component as a central piece of a “whole society”

approach. In this, one can leverage both traditional means of public engagement

and literacy building, as well as more innovative and disruptive approaches. The

importance of engaging with young people has already been noted (Farina et al.

2023). Equally important to consider is the overall matrix of school programs and

approaches developed to both train teachers to understand, develop, and

deliver content related to green brain capital and to protect their own brain

health and well-being (Harding et al. 2019; Jourdan 2008). By comprehensively

enhancing public literacy in tandem with more targeted or sectoral initiatives, we

can create the means to enable greater scaling across society while embedding

best practices.

Neuroscience, Geopolitics, Diplomacy, and Sustainable Futures

Some countries emit more carbon and methane than others, so the green brain

capital model requires the greatest attention in these jurisdictions. China, Russia,

and India are the top three methane emitters (Global Methane Pledge n.d.), and

China, the United States, India, Russia, and Japan are the top carbon emitters

(Friedrich et al. 2020). The global community must support, via diplomatic
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means, these countries in their transition to more sustainable economies. We

have previously written about a unique form of neuroscience-inspired diplomacy

to support the tackling of systemic challenges (Abbott et al. 2022; Dawson et al.

2020). The green brain capital model, once matured su�ciently, can be

leveraged in diplomatic exchanges. Benchmarking exercises for green brain

capital-related components may also help optimize national and global activities

and outcomes.

Conclusion

There is an urgent need to re�ne and further develop strategies to measure and

build green brain capital. We note two prominent implementation frameworks

that could be leveraged:

•  (United Nations Development Group

2017) — this model explains how a given intervention, or set of

interventions, is expected to lead to a speci�c change, drawing on the

causal analysis based on available evidence. A thorough theory of change

helps guide the development of sound and evidence-based strategies, with

assumptions and risks clearly analyzed and spelled out.

•  (Akenji and Chen

2016) draws from three lifestyle determinants and describes the elements

needed to design a sustainable lifestyles policy package at a systems level

— focusing on changing the context that shapes lifestyles and addressing

the macro factors beyond an individual's control.

The use of a structured Delphi process would also be helpful to re�ne this

model.  A three-round Delphi study can be conducted on a global level to

identify the current situation, set future goals, and locate the gap that separates

us from our �nal objectives. The experts invited to take part in the study should

re�ect the diversity of the green brain capital model and the need for a

geographically represented consensus. The American University of Cairo has

recently funded such a Delphi process, and it will begin in the coming months.

More than half of the world’s population lives in cities, a share that is expected to
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reach 60% by 2030 and two-thirds by 2050 (Ekins et al. 2019). This means city-

based interventions may be particularly impactful for boosting green brain

capital. To this end, a range of models have been developed around “healthy

cities” that could be adapted to green brain capital. (For a detailed review, see

Hancock and the IUHPE’s Global Working Group on Waiora Planetary Health

2021.) The One Planet model is an example, championed by the World Wildlife

Fund (WWF) and Bioregional, a U.K.-based consultancy (Bioregional 2016).

Through supporting green brain capital development, we can hope for a better

future for our societies and reduce human impact on the natural environment.

The brain makes it possible to connect organically with both the environment

and the community, thus a�ecting socio-ecological resilience and enabling us to

achieve global sustainability goals and, ultimately, optimize planetary health.

Disclosures

 All authors consent to the publication of this paper.

 There are no con�icts of interest to report.

Author Contributions

The authors con�rm contribution to the paper as follows: paper conception and

design: HAE, VPF, DGA, SFW, MB, BJG, KIE, ES, SK, WD, WH, RL, JW, SS, SC, CJR, RB,

BL, EC, JO, DVJ, VQ, FD, HL, JJ, TE, CL, MAF, RD, VS, ZS, EAS, IHR, CFR, CHN, ASC,

SD, FRF, LB, PS, TH, AI, SS, AC, AL, IB, FJ, RA, MS; data collection: HAE, VPF, DGA,

SFW, MB, BJG, KIE, ES, SK, WD, WH, RL, JW, SS, SC, CJR, RB, BL, EC, JO, DVJ, VQ, FD,

HL, JJ, TE, CL, MAF, RD, VS, ZS, EAS, IHR, CFR, CHN, ASC, SD, FRF, LB, PS, TH, AI, SS,

AC, AL, IB, FJ, RA, MS; analysis and interpretation of results: HAE, VPF, DGA, SFW,

MB, BJG, KIE, ES, SK, WD, WH, RL, JW, SS, SC, CJR, RB, BL, EC, JO, DVJ, VQ, FD, HL, JJ,

TE, CL, MAF, RD, VS, ZS, EAS, IHR, CFR, CHN, ASC, SD, FRF, LB, PS, TH, AI, SS, AC,

AL, IB, FJ, RA, MS; draft manuscript preparation: HAE, VPF, DGA, SFW, MB, BJG,

KIE, ES, SK, WD, WH, RL, JW, SS, SC, CJR, RB, BL, EC, JO, DVJ, VQ, FD, HL, JJ, TE, CL,

MAF, RD, VS, ZS, EAS, IHR, CFR, CHN, ASC, SD, FRF, LB, PS, TH, AI, SS, AC, AL, IB, FJ,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

25 von 53 18.07.2023, 08:52



RA, MS. All authors reviewed and approved the �nal version of the manuscript.

The following are not applicable:

• Ethics approval and consent to participate.

• Funding.

• Availability of data and materials.

Author Af�liations

Harris A. Eyre, M.D., Ph.D. — Center for Health and Biosciences, The Baker

Institute for Public Policy, Rice University, Houston, Texas; Brain Capital Alliance,

San Francisco, California, U.S.; Neuroscience-inspired Policy Initiative (NIPI), New

Approaches to Economic Challenges, O�ce of the Chief Economist, Organization

for Economic Co-Operation and Development, Paris, France; Euro-

Mediterranean Economists Association, Barcelona, Spain; Meadows Mental

Health Policy Institute, Dallas, Texas, U.S.; Institute for Mental and Physical

Health and Clinical Translation (IMPACT), Deakin University and Barwon Health,

Geelong, Victoria, Australia; Department of Psychiatry and Behavioral Sciences,

Baylor College of Medicine, Houston, Texas, U.S.; Department of Psychiatry and

Behavioral Sciences, University of Texas Health Sciences Center, Houston, Texas,

U.S.

Agustín Ibáñez, Ph.D. — Global Brain Health Institute, University of California,

San Francisco (UCSF), San Francisco, California and Trinity College Dublin, Dublin,

Ireland; Cognitive Neuroscience Center (CNC), Universidad de San Andrés, and

National Scienti�c and Technical Research Council (CONICET), Buenos Aires,

Argentina; Latin American Brain Health Institute (BrainLat), Universidad Adolfo

Ibáñez, Santiago de Chile, Chile

Veronica Podence Falcao, M.D. — Institute for Mental and Physical Health and

Clinical Translation (IMPACT), Deakin University and Barwon Health, Geelong,

Victoria, Australia

David G. Angeler Ph.D. — Swedish University of Agricultural Sciences,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

26 von 53 18.07.2023, 08:52



Department of Aquatic Sciences and Assessment, Uppsala, Sweden; University of

Nebraska, Lincoln, Lincoln, NE, U.S.

Sebastian F. Winter, M.D., Ph.D. — Department of Neurology, Massachusetts

General Hospital and Harvard Medical School, Boston, U.S.

Michael Berk, M.D., Ph.D. — Institute for Mental and Physical Health and Clinical

Translation (IMPACT), Deakin University and Barwon Health, Geelong, Victoria,

Australia; Department of Psychiatry, University of Melbourne, Parkville, Victoria,

Australia; The Florey Institute for Neuroscience and Mental Health, University of

Melbourne, Parkville, Victoria, Australia; ORYGEN Youth Health, University of

Melbourne, Parkville, Victoria, Australia

Barnabas J. Gilbert, M.D. — Department of Psychiatry, Imperial College London,

U.K.

Kirk I. Erickson, Ph.D. — AdventHealth Research Institute, Orlando FL;

Department of Psychology, University of Pittsburgh, Pittsburgh PA; PROFITH

“PROmoting FITness and Health Through Physical Activity” Research Group, Sport

and Health University Research Institute (iMUDS), Department of Physical and

Sports Education, Faculty of Sport Sciences, University of Granada, Granada,

Spain

Erin Smith — Brain Capital Alliance, San Francisco, California, U.S.; Neuroscience-

inspired Policy Initiative (NIPI), New Approaches to Economic Challenges, O�ce

of the Chief Economist, Organization for Economic Co-Operation and

Development, Paris, France; School of Medicine, Stanford University, Palo Alto,

CA, U.S.; Global Brain Health Institute, University of California, San Francisco

(UCSF), San Francisco, California and Trinity College Dublin, Dublin, Ireland

Simone Kühn, Ph.D. — Max Planck Institute for Human Development, Lise

Meitner Group for Environmental Neuroscience, Berlin, Germany; Max Planck

Institute for Human Development, Max Planck Dahlem Campus of Cognition

(MPDCC), Berlin, Germany; Max Planck Institute for Human Development,

International Max Planck Research School on the Life Course (LIFE), Berlin,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

27 von 53 18.07.2023, 08:52



Germany

Walter Dawson, D.Phil. — Department of Neurology, Oregon Health & Science

University, Portland, OR, U.S., Institute on Aging, College of Urban & Public

A�airs, Portland State University, Portland, OR, U.S.

William Hynes, D.Phil. — Brain Capital Alliance, San Francisco, California, U.S.;

Neuroscience-inspired Policy Initiative (NIPI), New Approaches to Economic

Challenges, O�ce of the Chief Economist, Organization for Economic Co-

Operation and Development, Paris, France

Robert Lundin, M.D. — Institute for Mental and Physical Health and Clinical

Translation (IMPACT), Deakin University and Barwon Health, Geelong, Victoria,

Australia

Hon Jay Weatherill, A.O. — Thrive by Five, Minderoo Foundation, Perth, Western

Australia, Australia

Sonja Sudimac — Max Planck Institute for Human Development, Max Planck

Dahlem Campus of Cognition (MPDCC), Berlin, Germany; Max Planck Institute for

Human Development, International Max Planck Research School on the Life

Course (LIFE), Berlin, Germany.

Shuo Chen, J.D. — California Mental Health Commission (Mental Health Services

Oversight and Accountability Commission), Sacramento, California; College of

Engineering, University of California, Berkeley, California

Carlos Javier Regazzoni M.D., Ph.D. — INECO, Buenos Aires, Argentina

Robert Bilder, Ph.D. — David Ge�en School of Medicine, University of California,

Los Angeles, Los Angeles, CA, U.S.; Stewart & Lynda Resnick Neuropsychiatric

Hospital, UCLA, Los Angeles, CA, U.S.; Jane & Terry Semel Institute for

Neuroscience, UCLA, Los Angeles, CA, U.S.

Brian Lawlor, M.D., Ph.D. — Trinity Institute for Neurosciences, Trinity College

Dublin, Dublin, Ireland

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

28 von 53 18.07.2023, 08:52



Eoin Cotter, Ph.D. — Trinity Institute for Neurosciences, Trinity College Dublin,

Dublin, Ireland

Jo-An Occhipinti, Ph.D. — Mental Wealth Initiative, Brain and Mind Center, The

University of Sydney, Sydney, New South Wales, Australia

Dilip V. Jeste, M.D. — Global Research Network on Social Determinants of Mental

Health and Exposomics, La Jolla, California, U.S.

Vinciane Quoidbach, M.A. — European Brain Council, Brussels, Belgium

Frederic Destrebecq, M.A. — European Brain Council, Brussels, Belgium

Helen Lavretsky, M.D., M.S. — David Ge�en School of Medicine, University of

California, Los Angeles, Los Angeles, CA, U.S.; Jane & Terry Semel Institute for

Neuroscience, UCLA, Los Angeles, CA, U.S.

Jorge Jraissati — IESE Business School Center for Public Leadership and

Government, Madrid, Spain

Theo Edmonds, J.D., M.H.A., M.F.A. — Brain Capital Alliance, San Francisco,

California, U.S.; Neuroscience-inspired Policy Initiative (NIPI), New Approaches to

Economic Challenges, O�ce of the Chief Economist, Organization for Economic

Co-Operation and Development, Paris, France; Imaginator Academy, College of

Liberal Arts & Sciences, University of Colorado Denver, Denver, Colorado, U.S.

Cameron Lister, M.P.H. — Imaginator Academy, College of Liberal Arts &

Sciences, University of Colorado Denver, Denver, Colorado, U.S.

Michael A. Freeman, M.D. — ECONA Center for Entrepreneurial Mental Health,

San Francisco, California; Department of Psychiatry, University of California, San

Francisco, CA, U.S.

Reem Deif — Institute of Global Health and Human Ecology (IGHHE), the

American University in Cairo (AUC), Cairo, Egypt

Vera Sale, M.Sc. — Max Planck Institute for Human Development, Max Planck

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

29 von 53 18.07.2023, 08:52



Dahlem Campus of Cognition (MPDCC), Berlin, Germany; Max Planck Institute for

Human Development, International Max Planck Research School on the Life

Course (LIFE), Berlin, Germany; Department of Neurology, Oregon Health &

Science University, Portland, OR, U.S., Institute on Aging, College of Urban &

Public A�airs, Portland State University, Portland, OR, U.S.

Zoltan Sarnyai, M.D., Ph.D. — Laboratory of Psychiatric Neuroscience, Australian

Institute of Tropical Health and Medicine, James Cook University, Townsville,

Queensland, Australia

Eric A. Storch, Ph.D. — Department of Psychiatry and Behavioral Sciences, Baylor

College of Medicine, Houston, Texas, U.S.

Ian H. Robertson, Ph.D. — Global Brain Health Institute, University of California,

San Francisco (UCSF), San Francisco, California and Trinity College Dublin, Dublin,

Ireland; Trinity Institute for Neurosciences, Trinity College Dublin, Dublin, Ireland;

Center for BrainHealth at The University of Texas at Dallas, Dallas, Texas

Charles F. Reynolds III, M.D. — Department of Psychiatry, University of

Pittsburgh, Pittsburgh PA

Chee H. Ng, M.B.B.S., M.D. — Department of Psychiatry, The Melbourne Clinic

and St Vincent's Hospital, University of Melbourne, Richmond, Victoria, Australia

Antonella Santuccione Chadha, M.D. — Women’s Brain Project, Guntershausen,

Switzerland

Sarah Dunlop, Ph.D. — Plastics and Human Health, Minderoo Foundation, Perth,

Western Australia, Australia

Francesca R. Farina, Ph.D. — Global Brain Health Institute, University of

California, San Francisco (UCSF), San Francisco, California and Trinity College

Dublin, Dublin, Ireland; Feinberg School of Medicine, Northwestern University

Chicago, U.S.

Laura Booi, Ph.D. — Brain Capital Alliance, San Francisco, California, U.S.;

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

30 von 53 18.07.2023, 08:52



Neuroscience-inspired Policy Initiative (NIPI), New Approaches to Economic

Challenges, O�ce of the Chief Economist, Organization for Economic Co-

Operation and Development, Paris, France; Global Brain Health Institute,

University of California, San Francisco (UCSF), San Francisco, California and

Trinity College Dublin, Dublin, Ireland; Centre for Dementia Research, Leeds

Beckett University, U.K.

Pawel Sweiboda — Brain Capital Alliance, San Francisco, California, U.S.;

Neuroscience-inspired Policy Initiative (NIPI), New Approaches to Economic

Challenges, O�ce of the Chief Economist, Organization for Economic Co-

Operation and Development, Paris, France; EBRAINS and Human Brain Project,

European Union, Brussels, Belgium; Brain Capital Alliance, San Francisco,

California, U.S.

Tadeusz Hawrot — Psychedelic Access and Research European Alliance;

European Federation of Neurological Associations

Salvador Simó, Ph.D. — Brain Capital Alliance, San Francisco, California, U.S.;

Neuroscience-inspired Policy Initiative (NIPI), New Approaches to Economic

Challenges, O�ce of the Chief Economist, Organization for Economic Co-

Operation and Development, Paris, France; CASS Business School, City University

of London, London, United Kingdom; Chair of Mental Health, ISAMBES research

group at UVic-UCC, Spain

Andrew Carlo, M.D. — Meadows Mental Health Policy Institute, Dallas, Texas,

U.S.; Feinberg School of Medicine, Northwestern University Chicago, U.S.

Amy Loughman, Ph.D. — Food and Mood Centre, Institute for Mental and

Physical Health and Clinical Translation (IMPACT), Deakin University and Barwon

Health, Geelong, Victoria, Australia

Iain Butterworth, Ph.D. — Centre for Urban Research, Royal Melbourne Institute

of Technology (RMIT) University, Melbourne, Victoria, Australia

Felice Jacka, Ph.D. — Food and Mood Centre, Institute for Mental and Physical

Health and Clinical Translation (IMPACT), Deakin University and Barwon Health,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

31 von 53 18.07.2023, 08:52



Geelong, Victoria, Australia

Rym Ayadi, Ph.D. — Euro-Mediterranean Economists Association, Barcelona,

Spain; Center for European Policy Studies, Brussels, Belgium

Rachel Meidl, LP.D. — Center for Energy Studies, Baker Institute for Public Policy,

Rice University, Houston, Texas

Gary Belkin, M.D. – Director, COP2, Mailman School of Public Health, Columbia

University, New York City, New York

Mohamed Salama, M.D., Ph.D. — Global Brain Health Institute, University of

California, San Francisco (UCSF), San Francisco, California and Trinity College

Dublin, Dublin, Ireland; Institute of Global Health and Human Ecology (IGHHE),

the American University in Cairo (AUC), Cairo, Egypt

References

Abbott, Ryan, David G. Angeler, Rym Ayadi, Virginia Bennett, Michael Berk,

Robert M. Bilder, Andrew Carlo, Shuo Chen, Lynne Corner, Mark T. D’Esposito,

Walter D. Dawson, Frederic Destrebecq, Harris A. Eyre, Michael Freeman, Carol

Graham, James T. Hackett, William Hynes, Agustin Ibanez, Dilip V. Jeste, Jorge

Jraissati, Facundo Manes,, Michael D. Matthews Chee H. Ng, Wolfgang H. Oertel,

Ian H. Robertson, Karen Rommelfanger, Antonella Santuccione Chadha, Zoltan

Sarnyai, Erin Smith, Jair C. Soares, Eric A. Storch, Sebastian F. Winter, and

Christine Yu Moutier. 2022. Brain health-directed policymaking: A new concept to

strengthen democracy. Brookings Global Economy and Development working

paper #178. 

.

Acar, Selcuk, Harun Tadik, Danielle Myers, Carian van der Sman, Recep Uysal.

2021. “Creativity and Well-being: A Meta-analysis.” Journal of Creative Behavior

55(3): 738–751. .

Akenji, Lewis and Huizhen Chen. 2016. A framework for shaping sustainable

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

32 von 53 18.07.2023, 08:52

https://www.brookings.edu/wp-content/uploads/2022/11/Brain-health-directed-policymaking_Final.pdf
https://www.brookings.edu/wp-content/uploads/2022/11/Brain-health-directed-policymaking_Final.pdf
https://www.brookings.edu/wp-content/uploads/2022/11/Brain-health-directed-policymaking_Final.pdf
https://www.brookings.edu/wp-content/uploads/2022/11/Brain-health-directed-policymaking_Final.pdf
https://doi.org/10.1002/jocb.485
https://doi.org/10.1002/jocb.485


lifestyles: Determinants and strategies. United Nations Environment

Programme.  . 

Albrecht, Glenn, Gina-Maree Sartore, Linda Connor, Nick Higginbotham, Sonia

Freeman, Brian Kelly, Helen Stain, Anne Tonna, Georgia Pollard. 2007.

“Solastalgia: the distress caused by environmental change.” Australasian

Psychiatry 15(1) Suppl:S95–8. .

Amabile, Teresa M. 2020. “Creativity, Arti�cial Intelligence, and a World Full of

Surprises.” Academy of Management Discoveries 6(3). 

.

Amabile, Teresa M, Mary Ann Collins, Regina Conti, Elise Phillips, Martha

Picariello, John Ruscio, and Dean Whitney. 2018. Creativity in Context: Update to

the Social Psychology of Creativity. Westview Press.

Amabile, Teresa Mand Michael G. Pratt. 2016. “The dynamic componential model

of creativity and innovation in organizations: Making progress, making meaning.”

Research in Organizational Behavior 36: 157–183. 

.

Angeler, David G., Robert M. Lundin, and Richard G. Hunter, Erin Smith, Andrew

Wister, William Hynes, Michael Berk, Helen Lavretsky, Benjamin Trump, Igor

Linkov, Charles Benight, Nadia Estafany, Sebastian F. Winter, Theodore

Edmonds, Cameron Lister, Eric A. Storch, Michael D. Matthews, and Harris A.

Eyre. 2022. “Building Brain Resilience: A Multi-Level Systems Approach.”

Psychiatric Times. 

.

Arthur C. 2022. “What are green skills?” United Nations Industrial Development

Organization. .

Ayton-Shenker, Diana. 2021. “A new creativity agenda, Part 2.” Leonardo (Oxford)

54(5): 480. .

Bai, Yang, Laura A. Maruskin, Serena Chen, Amie M. Gordon, Jennifer E. Stellar,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

33 von 53 18.07.2023, 08:52

https://www.bakerinstitute.org/research/bit.ly/3pvSpiG
https://www.bakerinstitute.org/research/bit.ly/3pvSpiG
https://doi.org/10.1080/10398560701701288
https://doi.org/10.1080/10398560701701288
https://doi.org/10.5465/amd.2019.0075
https://doi.org/10.5465/amd.2019.0075
https://doi.org/10.5465/amd.2019.0075
https://doi.org/10.5465/amd.2019.0075
https://doi.org/10.1016/j.riob.2016.10.001
https://doi.org/10.1016/j.riob.2016.10.001
https://doi.org/10.1016/j.riob.2016.10.001
https://doi.org/10.1016/j.riob.2016.10.001
https://www.psychiatrictimes.com/view/building-brain-resilience-a-multi-level-systems-approach
https://www.psychiatrictimes.com/view/building-brain-resilience-a-multi-level-systems-approach
https://www.psychiatrictimes.com/view/building-brain-resilience-a-multi-level-systems-approach
https://www.psychiatrictimes.com/view/building-brain-resilience-a-multi-level-systems-approach
https://www.unido.org/stories/what-are-green-skills
https://www.unido.org/stories/what-are-green-skills
https://doi.org/10.1162/leon_e_02108
https://doi.org/10.1162/leon_e_02108


Galen D. McNeil, Kaiping Peng, and Dacher Keltner. 2017. Awe, the Diminished

Self, and Collective Engagement: Universals and Cultural Variations in the Small

Self. Journal of Personality and Social Psychology 113(2): 185–209. 

.

Beaty, Roger E. and Dan R. Johnson. 2021. “Automating creativity assessment

with SemDis: An open platform for computing semantic distance.” Behavior

Research Methods 53(2): 757–780. .

Berger, M aximus, Robert-Paul Juster, Zoltan Sarnyai. 2015. “Mental health

consequences of stress and trauma: allostatic load markers for practice and

policy with a focus on Indigenous health.” Australasian Psychiatry 23(6): 644–9.

.

Berk, Michael, lana J. Williams, Ana C. Andreazza, Julie A. Pasco, Seetal Dodd,

Felice N. Jacka, Steven Moylan, Eric J. Reiner, and Pedro V.S. Magalhaes. 2014.

“Pop, heavy metal and the blues: secondary analysis of persistent organic

pollutants (POP), heavy metals and depressive symptoms in the NHANES

National Epidemiological Survey.” BMJ Open 4(7): e005142. 

.

Bioregional. 2016. “Bioregional Annual Review 2015/16.”

.

Borge, Tiril Cecile, Heidi Aase, Anne Lise Brantsæter, and Guido Biele. 2017. “The

importance of maternal diet quality during pregnancy on cognitive and

behavioural outcomes in children: a systematic review and meta-analysis.” BMJ

Open 7(9): e016777. .

Brain Capital Alliance. n.d. “Neuroscience-inspired investment.”

. Accessed June 15, 2023.

Buchholz, Beth A., Jason DeHart, and Gary Moorman. 2020. “Digital Citizenship

During a Global Pandemic: Moving Beyond Digital Literacy.” Journal of Adolescent

and Adult Literacy 64(1): 11–17. .

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

34 von 53 18.07.2023, 08:52

https://doi.org/10.1037/pspa0000087
https://doi.org/10.1037/pspa0000087
https://doi.org/10.1037/pspa0000087
https://doi.org/10.1037/pspa0000087
https://doi.org/10.3758/s13428-020-01453-w
https://doi.org/10.3758/s13428-020-01453-w
https://doi.org/10.1177/1039856215608281
https://doi.org/10.1177/1039856215608281
https://doi.org/10.1136/bmjopen-2014-005142
https://doi.org/10.1136/bmjopen-2014-005142
https://doi.org/10.1136/bmjopen-2014-005142
https://doi.org/10.1136/bmjopen-2014-005142
https://www.bioregional.com/resources/bioregional-annual-review-2015-16
https://www.bioregional.com/resources/bioregional-annual-review-2015-16
https://doi.org/10.1136/bmjopen-2017-016777
https://doi.org/10.1136/bmjopen-2017-016777
https://braincapital-platform.net/
https://braincapital-platform.net/
https://doi.org/10.1002/jaal.1076
https://doi.org/10.1002/jaal.1076


Cann, Oliver. 2020. “The Reskilling Revolution: Better Skills, Better Jobs, Better

Education for a Billion People by 2030.” World Economic Forum.

.

Centers for Disease Control and Prevention. 2022. “Exposome and Exposomics.”

National Institute for Occupational Safety and Health, CDC. 

.

Chang, Tai-Wei. 2020. “Corporate Sustainable Development Strategy: E�ect of

Green Shared Vision on Organization Members’ Behavior.” International Journal

of Environmental Research and Public Health 17( 7): 2446. 

.

Chapin III, F. Stuart, Mary E. Power, Steward T. A. Pickett, Amy Freitag, Julie A.

Reynolds, Robert B. Jackson, David M. Lodge, Cli�ord Duke, Scott L. Collins,

Alison G. Power, and Ann Bartuska. 2011. “Earth Stewardship: science for action

to sustain the human-earth system.” Ecosphere 2(8): 1–20. 

.

Chatterjee, Anjan, Alex Coburn, and Adam Weinberger. 2021. “The

neuroaesthetics of architectural spaces.” Cognitive Processing 22(S1): 115–120.

.

Chulvi, Vicente, María Jesús Agost, Francisco Felip, and Jaume Gual. 2020.

“Natural elements in the designer’s work environment in�uence the creativity of

their results.” Journal of Building Engineering 28: 101033.

.

Cissé, Guélado R., Robert McLeman, Helen Adams, Paulina Aldunce, Kathryn

Bowen, Diarmid Campbell-Lendrum, Susan Clayton, Kristie L. Ebi, Jeremy Hess,

Cunrui Huang, Qiyong Liu, Glenn McGregor, Jan Semenza, Maria Cristina Tirado

et al. 2022. “Health, Wellbeing and the Changing Structure of Communities.” In

Climate Change 2022: Impacts, Adaptation and Vulnerability edited by Hans-Otto

Pörtner, Debra C. Roberts, Melinda M.B. Tignor, Elivira S. Poloczanska, Katja

Mintenbeck, Andrés Alegría, Marlies Craig, Stefanie Langsdorf, Sina Löschke,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

35 von 53 18.07.2023, 08:52

https://www.weforum.org/press/2020/01/the-reskilling-revolution-better-skills-better-jobs-better-education-for-a-billion-people-by-2030/
https://www.weforum.org/press/2020/01/the-reskilling-revolution-better-skills-better-jobs-better-education-for-a-billion-people-by-2030/
https://www.weforum.org/press/2020/01/the-reskilling-revolution-better-skills-better-jobs-better-education-for-a-billion-people-by-2030/
https://www.weforum.org/press/2020/01/the-reskilling-revolution-better-skills-better-jobs-better-education-for-a-billion-people-by-2030/
https://www.cdc.gov/niosh/topics/exposome/default.html
https://www.cdc.gov/niosh/topics/exposome/default.html
https://www.cdc.gov/niosh/topics/exposome/default.html
https://www.cdc.gov/niosh/topics/exposome/default.html
https://doi.org/10.3390/ijerph17072446
https://doi.org/10.3390/ijerph17072446
https://doi.org/10.3390/ijerph17072446
https://doi.org/10.3390/ijerph17072446
https://doi.org/10.1890/ES11-00166.1
https://doi.org/10.1890/ES11-00166.1
https://doi.org/10.1890/ES11-00166.1
https://doi.org/10.1890/ES11-00166.1
https://doi.org/10.1007/s10339-021-01043-4
https://doi.org/10.1007/s10339-021-01043-4
https://doi.org/10.1016/j.jobe.2019.101033
https://doi.org/10.1016/j.jobe.2019.101033
https://doi.org/10.1016/j.jobe.2019.101033
https://doi.org/10.1016/j.jobe.2019.101033


Vincent Möller, Andrew Okem, and Bardhyl Rama, 1041–1170. Cambridge and

New York: Cambridge University Press. 

.

Clayton, Susan. 2021. “Climate Change and Mental Health.” Current Environmental

Health Report 8: 1–6. .

Cohen Veterans Bioscience. n.d. Brain Health Nexus: Roadmap.

. Accessed June 15, 2023.

College of Staten Island. 2022. “Misinformation and Disinformation: Thinking

Critically about Information Sources.” CSI Library CUNY

.

Cook, John, Ullrich K. H. Ecker, Melanie Trecek-King, Gunnar Schade, Karen

Je�ers-Tracy, Jasper Fessmann, Sojung Claire Kim, David Kinkead, Margaret Orr,

Emily Vraga, Kurt Roberts, and Jay McDowell. 2022. “The cranky uncle game —

combining humor and gami�cation to build student resilience against climate

misinformation.” Environmental Education Research 29(4): 607–623. https://doi.org

/ .

COP2 (Care of People and Planet). n.d. . Accessed June 15,

2023.

Cryan, John F., Kenneth J. O'Riordan, Caitlin S. M. Cowan, Kiran V. Sandhu,

Thomaz F. S. Bastiaanssen, Marcus Boehme, Martin G. Codagnone, So�a

Cussotto, Christine Fulling, Anna V. Golubeva, Katherine E. Guzzetta, Minal

Jaggar, Caitriona M. Long-Smith, Joshua M. Lyte, Jason A. Martin, Alicia Molinero-

Perez, Gerard Moloney, Emanuela Morelli, Enrique Morillas, Rory O'Connor,

Joana S. Cruz-Pereira, Veronica L. Peterson, Kieran Rea, Nathaniel L. Ritz, Eoin

Sherwin, Simon Spichak, Emily M. Teichman, Marcel van de Wouw, Ana Paula

Ventura-Silva, Shauna E. Wallace-Fitzsimons, Niall Hyland, Gerard Clarke, and

Timothy G. Dinan. 2019. “The Microbiota-Gut-Brain Axis.” Physiological Review

99(4): 1877–2013. .

Dawson, Walter D., Kirsten Bobrow, Agustin Ibanez, Laura Booi, Maritza Pintado-

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

36 von 53 18.07.2023, 08:52

https://report.ipcc.ch/ar6/wg2/IPCC_AR6_WGII_FullReport.pdf
https://report.ipcc.ch/ar6/wg2/IPCC_AR6_WGII_FullReport.pdf
https://report.ipcc.ch/ar6/wg2/IPCC_AR6_WGII_FullReport.pdf
https://report.ipcc.ch/ar6/wg2/IPCC_AR6_WGII_FullReport.pdf
https://doi.org/10.1007/s40572-020-00303-3
https://doi.org/10.1007/s40572-020-00303-3
https://brainhealthnexus.org/roadmap/
https://brainhealthnexus.org/roadmap/
https://library.csi.cuny.edu/misinformation
https://library.csi.cuny.edu/misinformation
https://doi.org/10.1080/13504622.2022.2085671
https://doi.org/10.1080/13504622.2022.2085671
https://www.cop2.org/
https://www.cop2.org/
https://doi.org/10.1152/physrev.00018.2018
https://doi.org/10.1152/physrev.00018.2018


Caipa, Stacey Yamamoto, Ioannis Tarnanas, Timothy Evans, Adelina Comas-

Herrera, Je�rey Cummings, Je�rey Kaye, Kristine Ya�e, Bruce L. Miller, and Harris

A. Eyre. 2020. “The necessity of diplomacy in brain health.” The Lancet Neurology

19(12): 972–974. .

Demerouti, Evangelia, Arnold B. Bakker, Friedhelm Nachreiner, and Wilmar

Schaufeli. 2001. “The job demands-resources model of burnout.” Journal of

Applied Psychology 86(3): 499–512. .

Diedrich, Jennifer, Emanuel Jauk, Paul J. Silvia, Je�rey M. Gredlein, Aljoscha C.

Neubauer, and Mathias Benedek. 2018. “Assessment of real-life creativity: The

inventory of creative activities and achievements (ICAA).” Psychology of Aesthetics,

Creativity, and the Arts 12(3): 304–316. .

d’I Treen, Kathie M., Hywel T.P. Williams, and Sa�rin J. O’Neill. 2020. “Online

misinformation about climate change.” WIREs Climate Change 11(5):e665.

.

Douglas, Grace L., Diane DeKerlegand, Holly Dlouhy, Nathan Dumont-Leblond,

Eden Fields, Martina Heer, Stephanie Krieger, Satish Mehta, Bridgette V. Rooney,

Manolito G. Torralba, Sara E. Whiting, Brian Crucian, Hernan Lorenzi, Scott M.

Smith, Millennia Young and Sara R. Zwart. 2022. “Impact of diet on human

nutrition, immune response, gut microbiome, and cognition in an isolated and

con�ned mission environment. Scienti�c Reports 12: 20847. 

.

Edmonds, Theo, Hannah Drake,Josh Miller, Nachand Trabue, Cameron Lister,

Sonali S. Salunkhe, Molly O’Keefe, Sahal Alzahrani, Kelsey White, and Amanda

Levinson. 2021. “A Framework for Integrating Arts, Science, and Social Justice

into Culturally Responsive Public Health Communication and Innovation

Designs.” Health Promotion Practice 22(1_suppl): 70S–82S. 

.

Ekins, Paul, Joyeeta Gupta, and Pierre Boileau, eds. 2019. Global Environment

Outlook – GEO-6: Healthy Planet, Healthy People. Cambridge: Cambridge University

Press. .

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

37 von 53 18.07.2023, 08:52

https://doi.org/10.1016/S1474-4422(20)30358-6
https://doi.org/10.1016/S1474-4422(20)30358-6
https://psycnet.apa.org/doi/10.1037/0021-9010.86.3.499
https://psycnet.apa.org/doi/10.1037/0021-9010.86.3.499
http://dx.doi.org/10.1037/aca0000137
http://dx.doi.org/10.1037/aca0000137
https://doi.org/10.1002/wcc.665
https://doi.org/10.1002/wcc.665
https://doi.org/10.1038/s41598-022-21927-5
https://doi.org/10.1038/s41598-022-21927-5
https://doi.org/10.1038/s41598-022-21927-5
https://doi.org/10.1038/s41598-022-21927-5
https://doi.org/10.1177/1524839921996796
https://doi.org/10.1177/1524839921996796
https://doi.org/10.1177/1524839921996796
https://doi.org/10.1177/1524839921996796
https://doi.org/10.1017/9781108627146
https://doi.org/10.1017/9781108627146


Euro-Mediterranean Economists Association. (n. d). “Brain capital pro�led at

United Nations General Assembly and in global public and private reports.”

.

European Commission. n.d. “Europe’s Digital Decade: digital targets for 2030.”

.

Accessed June 15, 2023.

European Environment Agency. 2020. “Health environment, healthy lives: How

the environment in�uences health and well-being in Europe.” EEA Report No.

21/2019. 

.

Eurostat. 2022. “How many citizens had basic digital skills in 2021?”

.

Eyre, Harris, Mark Faulkenberg, Sanjiv Das, James T. Hackett, Shuo Chen,

Francois Véron, Pawel Swieboda, Geo�rey S.F. Ling, Eric W. Bennett, Shekhar

Saxena, Steve Carnevale, Ethan Powell, Erin Smith, Agustin Ibañez, Stephen T.

Wong, Eric A. Storch, Evelyn Chan, Mark Heinemeyer, Ian Robertson, Walter D.

Dawson, Dapo Tomori, Jair C. Soares, Ryan Abbott, Sebastian F. Winter, Sandra

Bond Chapman, Anastasia Budinskaya, Lisa Brown, Lynne Corner, Kirk Nylen,

Garth Smith, Tom Mikkelsen, and Michael Berk. 2022. “Brain Capital: An

Emerging Investment Opportunity.” Psychiatric Times.

.

Eyre, Harris A., Michael Berk, Rym Ayadi, Sarah Dunlop, Suzanne L. Dickson, Eric

A. Storch, Melissa M. Lane, Lisa C. Brown, Kelly O’Brien, Mohamed Salama, Erin

Smith, Ha Le, Agustín Ibáñez, Kavitha Kolappa, Jo-An Occhipinti, Felice Jacka, and

Roger A.H. Adan. 2023. “Good Food is Vital for Brain Health So We Must Change

the Food Industry.” Rice University's Baker Institute for Public Policy, Houston,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

38 von 53 18.07.2023, 08:52

https://euromed-economists.org/brain-capital-profiled-at-united-nations-general-assembly-and-in-global-public-and-private-reports/
https://euromed-economists.org/brain-capital-profiled-at-united-nations-general-assembly-and-in-global-public-and-private-reports/
https://euromed-economists.org/brain-capital-profiled-at-united-nations-general-assembly-and-in-global-public-and-private-reports/
https://euromed-economists.org/brain-capital-profiled-at-united-nations-general-assembly-and-in-global-public-and-private-reports/
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives
https://www.eea.europa.eu/publications/healthy-environment-healthy-lives
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/ddn-20220330-1
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/ddn-20220330-1
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/ddn-20220330-1
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/ddn-20220330-1
https://www.psychiatrictimes.com/view/brain-capital-an-emerging-investment-opportunity
https://www.psychiatrictimes.com/view/brain-capital-an-emerging-investment-opportunity
https://www.psychiatrictimes.com/view/brain-capital-an-emerging-investment-opportunity
https://www.psychiatrictimes.com/view/brain-capital-an-emerging-investment-opportunity


Texas. May 8, 2023. .

Farina, Francesca R., Laura Booi, Jo-An Occhipinti, Vinciane Quoidbach, Frédéric

Destrebecq, Graciela Muniz-Terrera, and Harris A. Eyre. 2023. “Young Adult Brain

Capital: A New Opportunity for Dementia Prevention.” Journal of Alzheimer’s

Disease June 3, 2023. .

Finch, Caleb E. and Alexander M. Kulminski. 2019. “The Alzheimer's Disease

Exposome.” Alzheimer’s and Dementia 15(9): 1123–1132. 

.

Firth, Joseph, Wolfgang Marx, Sarah Dash, Rebekah Carney, Scott B. Teasdale,

Marco Solmi, Brendon Stubbs, Felipe B. Schuch, André F Carvalho, Felice Jacka,

and Jerome Sarris. 2019. “The E�ects of Dietary Improvement on Symptoms of

Depression and Anxiety: A Meta-Analysis of Randomized Controlled Trials.”

Psychosomatic Medicine 81(3): 265–280. 

. Erratum in: Psychosomatic Medicine 82(5): 536.

. Second erratum in:

Psychosomatic Medicine 83(2): 196. 

.

Florida, Richard and Michael Seman. 2020. “Lost art: Measuring COVID-19’s

devastating impact on America’s creative economy.” Brookings.

.

Freeman, Michael A., Paige J. Staudenmaier, Mackenzie R. Zisser, and Lisa

Abdilova Andresen. 2019. “The prevalence and co-occurrence of psychiatric

conditions among entrepreneurs and their families.” Small Business Economics

53: 323–342. .

Friedrich, Johannes, Mengpin Ge, Andrew Pickens and Leandro Vigna. 2020,

updated March 2, 2023. “This Interactive Chart Shows Changes in the World's

Top 10 Emitters.” World Resources Institute. 

.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

39 von 53 18.07.2023, 08:52

https://doi.org/10.25613/1XYC-TM97
https://doi.org/10.25613/1XYC-TM97
https://doi.org.10.3233/JAD-230260
https://doi.org.10.3233/JAD-230260
https://doi.org/10.1016/j.jalz.2019.06.3914
https://doi.org/10.1016/j.jalz.2019.06.3914
https://doi.org/10.1016/j.jalz.2019.06.3914
https://doi.org/10.1016/j.jalz.2019.06.3914
https://doi.org/10.1097/PSY.0000000000000673
https://doi.org/10.1097/PSY.0000000000000673
https://doi.org/10.1097/PSY.0000000000000673
https://doi.org/10.1097/PSY.0000000000000673
https://doi.org/10.1097/PSY.0000000000000807
https://doi.org/10.1097/PSY.0000000000000807
https://doi.org/10.1097/PSY.0000000000000914
https://doi.org/10.1097/PSY.0000000000000914
https://doi.org/10.1097/PSY.0000000000000914
https://doi.org/10.1097/PSY.0000000000000914
https://www.brookings.edu/research/lost-art-measuring-covid-19s-devastating-impact-on-americas-creative-economy/
https://www.brookings.edu/research/lost-art-measuring-covid-19s-devastating-impact-on-americas-creative-economy/
https://www.brookings.edu/research/lost-art-measuring-covid-19s-devastating-impact-on-americas-creative-economy/
https://www.brookings.edu/research/lost-art-measuring-covid-19s-devastating-impact-on-americas-creative-economy/
https://doi.org/10.1007/s11187-018-0059-8
https://doi.org/10.1007/s11187-018-0059-8
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters
https://www.wri.org/insights/interactive-chart-shows-changes-worlds-top-10-emitters


Galway, Lindsay P. Galway, Thomas Beery, Kelsey Jones-Casey, and Kirsti Tasala.

2019. “Mapping the Solastalgia Literature: A Scoping Review Study.” International

Journal of Environmental Research and Public Health 16(15): 2662. 

.

Global Methane Pledge. n.d. . Accessed

June 15, 2023.

Goleman, Daniel. 2010. Ecological Intelligence: The Hidden Impacts of What We Buy.

New York, NY: Penguin Random House.

Graham, Carol. n.d. “Despair Underlies our Misinformation Crisis.” John

Templeton Foundation. 

. Accessed June 15, 2023.

Graham, Carol, Harris Eyre, and Dilip V. Jeste. 2022. “How brain capital in�uences

– and is in�uenced by – the exposome.” Environment International 170: 107641.

.

Hacker, Thomas. 2008. “The relational compassion scale: development and

validation of a new self rated scale for the assessment of self-other compassion.”

D. Clin. Psy. thesis, University of Glasgow. .

Hancock, Trevor, and the IUHPE’s Global Working Group on Waiora Planetary

Health. 2021. “Towards healthy One Planet cities and communities: planetary

health promotion at the local level.” Health Promotion International 36, Issue

Supplement_1: i53–i63, .

Harding, Sarah, Richard Morris, David Gunnell, Tamsin Ford, William

Hollingworth, Kate Tilling, Rhiannon Evans, Sarah Bell, Jillian Grey, Rowan

Brockman, Rona Campbell, Ricardo Araya, Simon Murphy, and Judi Kidger. 2019.

“Is teachers’ mental health and wellbeing associated with students’’mental health

and wellbeing?” Journal of A�ective Disorders 242: 180–187. 

.

Hendriks, Sheryl, Adrian de Groot Ruiz, Mario Herrero Acosta, Hans Baumers,

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

40 von 53 18.07.2023, 08:52

https://doi.org/10.3390/ijerph16152662
https://doi.org/10.3390/ijerph16152662
https://doi.org/10.3390/ijerph16152662
https://doi.org/10.3390/ijerph16152662
https://www.globalmethanepledge.org/
https://www.globalmethanepledge.org/
https://www.templeton.org/news/despair-underlies-our-misinformation-crisis
https://www.templeton.org/news/despair-underlies-our-misinformation-crisis
https://www.templeton.org/news/despair-underlies-our-misinformation-crisis
https://www.templeton.org/news/despair-underlies-our-misinformation-crisis
https://doi.org/10.1016/j.envint.2022.107641
https://doi.org/10.1016/j.envint.2022.107641
https://theses.gla.ac.uk/462/
https://theses.gla.ac.uk/462/
https://doi.org/10.1093/heapro/daab120
https://doi.org/10.1093/heapro/daab120
https://doi.org/10.1016/j.jad.2018.08.080
https://doi.org/10.1016/j.jad.2018.08.080
https://doi.org/10.1016/j.jad.2018.08.080
https://doi.org/10.1016/j.jad.2018.08.080


Pietro Galgani, Daniel Mason-D'Croz, Cecile Godde, Katharina Waha, Dimitra

Kanidou, Joachim von Braun, Mauricio Benitez, Jennifer Blanke, Patrick Caron,

Jessica Fanzo, Friederike Greb, Lawrence Haddad, Anna Herforth, Danie Jordaan,

William Masters, Claudia Sado�, Jean-François Soussana, Maria Cristina Tirado,

Maximo Torero, and Matthew Watkins. 2021. “The True Cost and True Price of

Food.” United Nations Food Systems Summit 2021 Scienti�c Group. 

.

Hickman, Caroline, Elizabeth Marks, Panu Pihkala, Susan Clayton, R. Eric

Lewandowski, Elouise E. Mayall, Britt Wray, Catriona Mellor, and Lise van

Susteren. 2021. “Climate anxiety in children and young people and their beliefs

about government responses to climate change: a global survey.” The Lancet

Planetary Health 5(12): e863–873. 

.

Hill, Edward, Alicia M. Goodwill, Alexandra Gorelik, and Cassandra Szoeke. 2019.

“Diet and biomarkers of Alzheimer's disease: a systematic review and meta-

analysis.” Neurobiology of Aging 76: 45–52. 

.

Hobbs, Renee. 2010. “Digital and Media Literacy: A Plan of Action.” The Aspen

Institute. 

.

Hornsey, Matthew J. and Stephan Lewandowsky. 2022. “A toolkit for

understanding and addressing climate scepticism.” Nature Human Behaviour 6:

1454–1464. .

International Labour Organization. n.d. “Green Jobs for Youth Pact: Accelerating

young talent and skills for green jobs.” 

. Accessed June 15, 2023.

Jourdan, Didier, Oddrun Samdal, Fatou Diagne, and Graça S. Carvalho. 2008.

“The future of health promotion in schools goes through the strengthening of

teacher training at a global level.” Global Health Promotion 15(3): 36–38.

https://doi.org/10.1177/1025382308095657.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

41 von 53 18.07.2023, 08:52

https://sc-fss2021.org/wp-content/uploads/2021/06/UNFSS_true_cost_of_food.pdf
https://sc-fss2021.org/wp-content/uploads/2021/06/UNFSS_true_cost_of_food.pdf
https://sc-fss2021.org/wp-content/uploads/2021/06/UNFSS_true_cost_of_food.pdf
https://sc-fss2021.org/wp-content/uploads/2021/06/UNFSS_true_cost_of_food.pdf
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/S2542-5196(21)00278-3
https://doi.org/10.1016/j.neurobiolaging.2018.12.008
https://doi.org/10.1016/j.neurobiolaging.2018.12.008
https://doi.org/10.1016/j.neurobiolaging.2018.12.008
https://doi.org/10.1016/j.neurobiolaging.2018.12.008
https://www.atalm.org/sites/default/files/Digital_and_Media_Literacy_A_Plan_of_Action.pdf
https://www.atalm.org/sites/default/files/Digital_and_Media_Literacy_A_Plan_of_Action.pdf
https://www.atalm.org/sites/default/files/Digital_and_Media_Literacy_A_Plan_of_Action.pdf
https://www.atalm.org/sites/default/files/Digital_and_Media_Literacy_A_Plan_of_Action.pdf
https://doi.org/10.1038/s41562-022-01463-y
https://doi.org/10.1038/s41562-022-01463-y
https://www.climateactionforjobs.org/youth/
https://www.climateactionforjobs.org/youth/
https://www.climateactionforjobs.org/youth/
https://www.climateactionforjobs.org/youth/


Karwowski, Maciej, Izabela Lebuda, and Ewa Wiśniewska. 2018. “Measuring

creative self-e�cacy and creative personal identity.” The International Journal of

Creativity and Problem Solving 28(1): 45–57.

Kashdan, Todd B., Fallon R. Goodman, David J. Disabato, Patrick E. McKnight,

Kerry Kelso, and Carl Naughton. 2020. “Curiosity has comprehensive bene�ts in

the workplace: Developing and validating a multidimensional workplace curiosity

scale in United States and German employees.” Personality and Individual

Di�erences 155: 109717. .

Lancet, The. “The Lancet countdown on health and climate change.” n.d.

. Accessed June 15,

2023.

Lassale, Camille, G. David Batty, Amaria Baghdadli, Felice Jacka, Almudena

Sánchez-Villegas, Mika Kivimäki and Tasnime Akbaraly. 2019. “Healthy dietary

indices and risk of depressive outcomes: a systematic review and meta-analysis

of observational studies.” Molecular Psychiatry 24: 965–986. 

.

Lee, Matthew T., Laura D. Kubzansky, and Tyler J. VanderWeele. 2021. Measuring

Well-Being: Interdisciplinary Perspectives From the Social Sciences and the

Humanities. .

Léger-Goodes, Terra, Catherine Malboeuf-Hurtubise, Trinity Mastine, Mélissa

Généreux, Pier-Olivier Paradis, and Chantal Camden. 2022. “Eco-anxiety in

children: A scoping review of the mental health impacts of the awareness of

climate change.” Frontiers in Psychology 13: 872544. 

.

Lewandowsky, Stephan. 2020. “Climate Change Disinformation and How to

Combat It.” Annual Review of Public Health 42: 1–21. 

.

Lister, Cameron, Sonali S. Salunkhe, Molly O'Keefe, Hannah E. Payne, and

Theodore Edmonds. 2021. “Cultural Wellbeing Index: A Dynamic Cultural

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

42 von 53 18.07.2023, 08:52

https://doi.org/10.1016/j.paid.2019.109717
https://doi.org/10.1016/j.paid.2019.109717
https://www.thelancet.com/countdown-health-climate
https://www.thelancet.com/countdown-health-climate
https://doi.org/10.1038/s41380-018-0237-8
https://doi.org/10.1038/s41380-018-0237-8
https://doi.org/10.1038/s41380-018-0237-8
https://doi.org/10.1038/s41380-018-0237-8
https://doi.org/10.1093/oso/9780197512531.001.0001
https://doi.org/10.1093/oso/9780197512531.001.0001
https://doi.org/10.3389/fpsyg.2022.872544
https://doi.org/10.3389/fpsyg.2022.872544
https://doi.org/10.3389/fpsyg.2022.872544
https://doi.org/10.3389/fpsyg.2022.872544
https://doi.org/10.1146/annurev-publhealth-090419-102409
https://doi.org/10.1146/annurev-publhealth-090419-102409
https://doi.org/10.1146/annurev-publhealth-090419-102409
https://doi.org/10.1146/annurev-publhealth-090419-102409


Analytics Process for Measuring and Managing Organizational Inclusion as an

Antecedent Condition of Employee Wellbeing and Innovation Capacity.” Journal

of Organizational Psychology 21(4). .

Liu, Feng, Jiayuan Xu, Lining Guo, Wen Qin, Meng Liang, Gunter Schumann and

Chunshui Yu. 2023. “Environmental neuroscience linking exposome to brain

structure and function underlying cognition and behavior.” Molecular Psychiatry

28, 17–27. .

Lundbeck.com. n.d. “Brain Health – A global priority.”

. Accessed June 15, 2023.

Marx, Wolfgang, Melissa Lane, Meghan Hockey, Hajara Aslam, Michael Berk, Ken

Walder, Alessandra Borsini, Joseph Firth, Carmine M. Pariante, Kirsten Berding,

John F. Cryan, Gerard Clarke, Je�rey M. Craig, Kuan-Pin Su, David Mischoulon,

Fernando Gomez-Pinilla, Jane A. Foster, Patrice D. Cani, Sandrine Thuret, Heidi

M. Staudacher, Almudena Sánchez-Villegas, Husnain Arshad, Tasnime Akbaraly,

Adrienne O’Neil, Toby Segasby, and Felice N. Jacka. 2021. “Diet and depression:

exploring the biological mechanisms of action.” Molecular Psychiatry 26: 134–150.

.

Mashek, Debra, Lisa W. Cannaday, and June P. Tangney. 2007. “Inclusion of

community in self scale: A single-item pictorial measure of community

connectedness.” Journal of Community Psychology 35(2): 257–275.

.

McBride, Brooke B., Carol A. Brewer, Alan R. Berkowitz, William T. Borrie. 2013.

“Environmental literacy, ecological literacy, ecoliteracy: What do we mean and

how did we get here?” Ecosphere 4(5): 67. 

.

McCoy, Janetta Mitchell, and Gary W. Evans. 2002. “The Potential Role of the

Physical Environment in Fostering Creativity.” Creativity Research Journal 14(3–4):

409–426. .

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

43 von 53 18.07.2023, 08:52

https://doi.org/10.33423/jop.v21i4.4542
https://doi.org/10.33423/jop.v21i4.4542
https://doi.org/10.1038/s41380-022-01669-6
https://doi.org/10.1038/s41380-022-01669-6
https://www.lundbeck.com/global/about-us/our-commitment/our-position-on-brain-health
https://www.lundbeck.com/global/about-us/our-commitment/our-position-on-brain-health
https://www.lundbeck.com/global/about-us/our-commitment/our-position-on-brain-health
https://www.lundbeck.com/global/about-us/our-commitment/our-position-on-brain-health
https://doi.org/10.1038/s41380-020-00925-x
https://doi.org/10.1038/s41380-020-00925-x
https://doi.org/10.1002/jcop.20146
https://doi.org/10.1002/jcop.20146
https://doi.org/10.1002/jcop.20146
https://doi.org/10.1002/jcop.20146
https://dx.doi.org/10.1890/ES13-00075.1
https://dx.doi.org/10.1890/ES13-00075.1
https://dx.doi.org/10.1890/ES13-00075.1
https://dx.doi.org/10.1890/ES13-00075.1
https://doi.org/10.1207/S15326934CRJ1434_11
https://doi.org/10.1207/S15326934CRJ1434_11


Merseal, Hannah M., Robert A. Cortes, Katherine N. Cotter, and Roger E. Beaty.

2022. “Trends in Translational Creativity Research: Introduction to the Special

Issue [Editorial].” Translational Issues in Psychological Science 8(1): 1–5.

.

Mishra, Jitendra and Molly A. Morrissey. 1990. “Trust in employee/employer

relationships: A survey of West Michigan managers.” Public Personnel

Management 19(4): 443–486. .

Neuroscience-inspired Policy Initiative. n.d. 

. Accessed June 15, 2023.

 n.d. Interdisciplinary forum. Retrieved from

. Accessed June 15, 2023.

Obradovich, Nick, Robyn Migliorini,Martin P. Paulus, and Iyad Rahwan. 2018.

“Empirical evidence of mental health risks posed by climate change.”

Proceedings of the National Academy of Sciences. 115(43): 10953–10958.

.

Occhipinti, Jo-An, John Buchanan, Adam Skinner, Yun Ju C. Song, Kristen Tran,

Sebastian Rosenberg, Allan Fels, P. Murali Doraiswamy, Petra Meier, Ante

Prodan, and Ian B. Hickie. 2022. “Measuring, Modeling, and Forecasting the

Mental Wealth of Nations.” Frontiers in Public Health 10. 

.

Occhipinti, Jo-An, John Buchanan, William Hynes, Harris A. Eyre, Kristen Tran, Yun

Ju Christine Song, Allan Fels, Adam Skinner, Sebastian Rosenberg, Ante Prodan,

Goran Ujdur, Andrea N. Natsky, Troy Henderson, Raphael Hasudungan, and Ian

B. Hickie. 2023. “Estimating the Mental Wealth of nations: valuing social

production and investment.” Nature Mental Health 1: 247–253. 

.

Okur-Berberoglu, Emel. 2020. “An Ecological Intelligence Scale Intended for

Adults.” World Futures 76(3): 133–152. 

.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

44 von 53 18.07.2023, 08:52

https://doi.org/10.1037/tps0000331
https://doi.org/10.1037/tps0000331
https://doi.org/10.1177/009102609001900408
https://doi.org/10.1177/009102609001900408
https://www.oecd.org/naec/brain-capital/
https://www.oecd.org/naec/brain-capital/
https://www.oecd.org/naec/brain-capital/
https://www.oecd.org/naec/brain-capital/
http://neurourbanistik.de/
http://neurourbanistik.de/
https://neurourbanistik.de/en/
https://neurourbanistik.de/en/
https://doi.org/10.1073/pnas.1801528115
https://doi.org/10.1073/pnas.1801528115
https://doi.org/10.3389/fpubh.2022.879183
https://doi.org/10.3389/fpubh.2022.879183
https://doi.org/10.3389/fpubh.2022.879183
https://doi.org/10.3389/fpubh.2022.879183
https://doi.org/10.1038/s44220-023-00044-w
https://doi.org/10.1038/s44220-023-00044-w
https://doi.org/10.1038/s44220-023-00044-w
https://doi.org/10.1038/s44220-023-00044-w
https://doi.org/10.1080/02604027.2020.1730735
https://doi.org/10.1080/02604027.2020.1730735
https://doi.org/10.1080/02604027.2020.1730735
https://doi.org/10.1080/02604027.2020.1730735


Pan American Health Organization. n.d. “Environmental Determinants of Health.”

.

Accessed June 15, 2023.

Park, Roger. “The importance of adaptability in an increasingly complex world.”

EY. October 5, 2020. 

.

Pehlivanoglu, Didem, Nichole R. Lighthall, Tian Lin, Kevin J. Chi, Rebecca Polk,

Eliany Perez, Brian S. Cahill, and Natalie C. Ebner. 2022. “Aging in an ‘Infodemic’:

The Role of Analytical Reasoning, A�ect, and News Consumption Frequency on

News Veracity Detection.” Journal of Experimental Psychology: Applied 28(3):

468–485. .

Perlis, Roy H., Katherine Ognyanova, Mauricio Santillana, Jennifer Lin; James

Druckman, David Lazer, Jon Green, Matthew Simonson, Matthew A. Baum, and

John Della Volpe. “Association of Major Depressive Symptoms With Endorsement

of COVID-19 Vaccine Misinformation Among U.S. Adults.” 2022. JAMA Network

Open 5(1): e2145697. .

Petrou, Paraskevas, Evangelia Demerouti, and Wilmar B. Schaufeli. 2018.

“Crafting the Change: The Role of Employee Job Crafting Behaviors for Successful

Organizational Change.” Journal of Management 44(5): 1766–1792. 

.

Pezzoli, Gianni, and Emanuele  Cereda. 2013. “Exposure to pesticides or solvents

and risk of Parkinson disease.” Neurology 80(22): 2035–2041. 

.

Plambech, Trine, and Cecil C. Konijnendijk van den Bosch. 2015. “The impact of

nature on creativity – A study among Danish creative professionals.” Urban

Forestry & Urban Greening 14(2): 255–263. https:/doi.org/10.1016

/j.ufug.2015.02.006.

Prüst, Minne, Jonelle Meijer, and Remco H.S. Westerink. 2020. “The plastic brain:

neurotoxicity of micro- and nanoplastics.” Particle and Fibre Toxicology 17: 24.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

45 von 53 18.07.2023, 08:52

https://www.paho.org/en/topics/environmental-determinants-health
https://www.paho.org/en/topics/environmental-determinants-health
https://www.ey.com/en_us/innovation/the-importance-of-adaptability-in-an-increasingly-complex-world
https://www.ey.com/en_us/innovation/the-importance-of-adaptability-in-an-increasingly-complex-world
https://www.ey.com/en_us/innovation/the-importance-of-adaptability-in-an-increasingly-complex-world
https://www.ey.com/en_us/innovation/the-importance-of-adaptability-in-an-increasingly-complex-world
https://doi.org/10.1037/xap0000426
https://doi.org/10.1037/xap0000426
https://doi.org/10.1001/jamanetworkopen.2021.45697
https://doi.org/10.1001/jamanetworkopen.2021.45697
https://doi.org/10.1177/0149206315624961
https://doi.org/10.1177/0149206315624961
https://doi.org/10.1177/0149206315624961
https://doi.org/10.1177/0149206315624961
https://doi.org/10.1212/WNL.0b013e318294b3c8
https://doi.org/10.1212/WNL.0b013e318294b3c8
https://doi.org/10.1212/WNL.0b013e318294b3c8
https://doi.org/10.1212/WNL.0b013e318294b3c8


.

Romanello M, et al. 2022. “The 2022 report of the Lancet Countdown on health

and climate change: health at the mercy of fossil fuels.” The Lancet

400(10363):1619–1654. .

Ruszkiewicz JA, Tinkov AA, Skalny AV, Siokas V, Dardiotis E, Tsatsakis A, Bowman

AB, da Rocha JBT, Aschner M. 2019. “Brain diseases in changing climate.”

Environmental Research 177. Https:// .

Sachs, Je�rey D. 2001. “Tropical Underdevelopment.” NBER working paper 8119.

National Bureau of Economic Research. .

Sarnyai, Zoltan, Maximus Berger, and Isabella Jawan. 2016. “Allostatic load

mediates the impact of stress and trauma on physical and mental health in

Indigenous Australians.” Australasian Psychiatry 24(1): 72–5. 

.

Sche�er, Marten, Jordi Bascompte, Tone K. Bjordam, Stephen R. Carpenter,

Laurie B. Clarke, Carl Folke, Pablo Marquet, Nestor Mazzeo, Mariana Meerho�,

Osvaldo Sala, Frances R. Westley. 2015. “Dual thinking for scientists.” Ecology and

Society 20(2): 3. .

Schröder, Enno, and Servaas Storm. 2020. “Economic Growth and Carbon

Emissions: The Road to 'Hothouse earth' is Paved with Good Intentions.”

International Journal of Political Economy 49(2): 153–173, 

.

Smith, Erin, Diab Ali, Bill Wilkerson, Walter D. Dawson, Kunmi Sobowale, Charles

Reynolds III, Michael Berk, Helen Lavretsky, Dilip Jeste, Chee H. Ng, Jair C. Soares,

Gowri Aragam, Zoe Wainer, Husseini K. Manji, Julio Licinio, Andrew W. Lo, Eric

Storch, Ernestine Fu, Marion Leboyer, Ioannis Tarnanas, Agustin Ibanez, Facundo

Manes, Sarah Caddick, Howard Fillit, Ryan Abbott, Ian H. Robertson, Sandra B.

Chapman, Rhoda Au, Cara M. Altimus, William Hynes, Patrick Brannelly, Je�rey

Cummings and Harris A. Eyre. 2021. “A Brain Capital Grand Strategy: toward

economic reimagination.” Molecular Psychiatry 26: 3–22. 

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

46 von 53 18.07.2023, 08:52

https://doi.org/10.1186/s12989-020-00358-y
https://doi.org/10.1186/s12989-020-00358-y
https://doi.org/10.1016/S0140-6736(22)01540-9
https://doi.org/10.1016/S0140-6736(22)01540-9
http://doi.org/10.1016/j.envres.2019.108637
http://doi.org/10.1016/j.envres.2019.108637
https://doi.org/10.3386/w8119
https://doi.org/10.3386/w8119
https://doi.org/10.1177/1039856215620025
https://doi.org/10.1177/1039856215620025
https://doi.org/10.1177/1039856215620025
https://doi.org/10.1177/1039856215620025
https://dx.doi.org/10.5751/ES-07434-200203
https://dx.doi.org/10.5751/ES-07434-200203
https://doi.org/10.1080/08911916.2020.1778866
https://doi.org/10.1080/08911916.2020.1778866
https://doi.org/10.1080/08911916.2020.1778866
https://doi.org/10.1080/08911916.2020.1778866
https://doi.org/10.1038/s41380-020-00918-w
https://doi.org/10.1038/s41380-020-00918-w


.

Soutar, Catriona and Anne P. F. Wand. 2022. “Understanding the Spectrum of

Anxiety Responses to Climate Change: A Systematic Review of the Qualitative

Literature.” International Journal of Environmental Research and Public Health

19(2): 990. .

Ste�en, Will, Johan Rockström, Katherine Richardson, Timothy M. Lenton, Carl

Folke, Diana Liverman, Colin P. Summerhayes, Anthony D. Barnosky, Sarah E.

Cornell, Michel Cruci�x, Jonathan F. Donges, Ingo Fetzer, Steven J. Lade, Marten

Sche�er, Ricarda Winkelmann, and Hans Joachim Schellnhuber. 2018.

“Trajectories of the Earth System in the Anthropocene.” Proceedings of the

National Academy of Sciences, 115(33): 2852–8259. 

.

Stevenson, Richard J., Heather M. Francis, Tuki Attuquaye�o, Dolly Gupta, Martin

R. Yeomans, Megan J. Oaten, and Terry Davidson. 2020. “Hippocampal-

dependent appetitive control is impaired by experimental exposure to a

Western-style diet.”  Royal Society Open Science 7(2):191338. 

.

Strangler, Dane, and Robert E. Litan. 2009. “Where will the jobs come from?”

Kau�man Foundation Research Series: Firm Formation and Economic Growth.

.

Strauss, Clara, Bille Lever Taylor, Jenny Gu, Willem Kuyken, Ruth Baer, Fergal

Jones, and Kate Cavanagh. 2016. “What is compassion and how can we measure

it? A review of de�nitions and measures.” Clinical Psychology Review 47: 15–27.

.

Sudimac, Sonja, Vera Sale V, and Simone Kühn. 2022. “How nature nurtures:

Amygdala activity decreases as the result of a one-hour walk in nature.”

Molecular Psychiatry 27: 4446–4452. 

.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

47 von 53 18.07.2023, 08:52

https://doi.org/10.1038/s41380-020-00918-w
https://doi.org/10.1038/s41380-020-00918-w
https://doi.org/10.3390/ijerph19020990
https://doi.org/10.3390/ijerph19020990
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1073/pnas.1810141115
https://doi.org/10.1098/rsos.191338
https://doi.org/10.1098/rsos.191338
https://doi.org/10.1098/rsos.191338
https://doi.org/10.1098/rsos.191338
https://www.kauffman.org/wp-content/uploads/2019/12/where_will_the_jobs_come_from.pdf
https://www.kauffman.org/wp-content/uploads/2019/12/where_will_the_jobs_come_from.pdf
https://www.kauffman.org/wp-content/uploads/2019/12/where_will_the_jobs_come_from.pdf
https://www.kauffman.org/wp-content/uploads/2019/12/where_will_the_jobs_come_from.pdf
https://doi.org/10.1016/j.cpr.2016.05.004
https://doi.org/10.1016/j.cpr.2016.05.004
https://doi.org/10.1038/s41380-022-01720-6
https://doi.org/10.1038/s41380-022-01720-6
https://doi.org/10.1038/s41380-022-01720-6
https://doi.org/10.1038/s41380-022-01720-6


Tamiz, Amir P., Walter J. KoroshetzJ, Neel T. Dhruv, and David A. Jett. 2022. “A

focus on the neural exposome.” Neuron 110( 8): 1286–1289. 

.

Tang, Min, Sebastian Hofreiter, Roni Reiter-Palmon, Xinwen Bai, and Vignesh

Murugavel. 2021. “Creativity as a Means to Well-Being in Times of COVID-19

Pandemic: Results of a Cross-Cultural Study.” Frontiers in Psychology 12: 601389.

.

Ternes, Kylie, Vijeth Iyengar, Helen Lavretsky, Walter D. Dawson, Laura Booi,

Agustin Ibanez, Ipsit Vahia, Charles Reynolds III, Steven DeKosky, Je�rey

Cummings, Bruce Miller, Carla Perissinotto, Je�rey Kaye, Harris A. Eyre, Michelle

C. Turner, Paolo Vineis, Eduardo Seleiro, Michaela Dijmarescu, David Balshaw,

Roberto Bertollini, Marc Chadeau-Hyam, Timothy Gant, John Gulliver, Ayoung

Jeong, Soterios Kyrtopoulos, Marco Martuzzi, Gary W. Miller, Timothy Nawrot,

Mark Nieuwenhuijsen, David H. Phillips, Nicole Probst-Hensch, Jonathan Samet,

Roel Vermeulen, Jelle Vlaanderen, Martine Vrijheid, Christopher Wild and

Manolis Kogevinas on behalf of the EXPOsOMICS Consortium. 2018.

“EXPOsOMICS: Final policy workshop and stakeholder consultation.” BMC Public

Health 18: 260. .

Ternes, Kylie, Vijeth Iyengar, Helen Lavretsky, Walter D. Dawson, Laura Booi,

Agustin Ibanez, Ipsit Vahia, Charles Reynolds III, Steven DeKosky, Je�rey

Cummings, Bruce Miller, Carla Perissinotto, Je�rey Kaye and Harris A. Eyre. 2020.

“Brain health INnovation Diplomacy: a model binding diverse disciplines to

manage the promise and perils of technological innovation.” International

Psychogeriatrics 32(8): 955–979. .

The EDISON Alliance. n.d. . Accessed June

15, 2023.

The Lancet Planetary Health. 2017. “Welcome to The Lancet Planetary Health.”

1(1): e1. .

Thoroughgood, Christian N., Katina B. Sawyer, and Jennica R. Webster. 2021.

“Because you’re worth the risks: Acts of oppositional courage as symbolic

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

48 von 53 18.07.2023, 08:52

https://doi.org/10.1016/j.neuron.2022.03.019
https://doi.org/10.1016/j.neuron.2022.03.019
https://doi.org/10.1016/j.neuron.2022.03.019
https://doi.org/10.1016/j.neuron.2022.03.019
https://doi.org/10.3389/fpsyg.2021.601389
https://doi.org/10.3389/fpsyg.2021.601389
https://doi.org/10.1186/s12889-018-5160-z
https://doi.org/10.1186/s12889-018-5160-z
https://doi.org/10.1017/S1041610219002266
https://doi.org/10.1017/S1041610219002266
https://www.edisonalliance.org/home
https://www.edisonalliance.org/home
https://doi.org/10.1016/S2542-5196(17)30013-X
https://doi.org/10.1016/S2542-5196(17)30013-X


messages of relational value to employees.” Journal of Applied Psychology 106(3)”

399–421. .

Tiernan, Peter. 2022. “Gently down the stream(ing): Can digital literacy help turn

the tide on the climate crisis?” Nordic Journal of Digital Literacy 17(3): 182–189.

.

Tsegaye, Wondwossen, Qin Su, and Maria Malik. 2019. “The Antecedent Impact

of Culture and Economic Growth on Nations’ Creativity and Innovation

Capability.” Creativity Research Journal 31(2): 215–222. 

.

United Nations Department of Economic and Social A�airs. n.d. “The 17 Goals.”

. Accessed June 15, 2023.

United Nations Development Group. 2017. “United Nations development

assistance framework guidance.” 

.

United Nations High Commissioner for Refugees. n.d. “Climate change and

disaster displacement.” 

. Accessed June 15, 2023.

United Nations System of Environmental Economic Accounting. n.d. “Natural

Capital and Ecosystem Services FAQ: 1 what is Natural Capital?”

.

Accessed June 15, 2023.

VanderWeele, Tyler J. 2017. “On the promotion of human �ourishing.”

Proceedings of the National Academy of Sciences 114(31): 8148–8156.

.

Vella-Brodrick, Dianne A., and Krystyna Gilowska. 2022. “E�ects of Nature

(Greenspace) on Cognitive Functioning in School Children and Adolescents: A

Systematic Review.” Educational Psychology Review 34: 1217–1254. 

.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

49 von 53 18.07.2023, 08:52

https://doi.org/10.1037/apl0000515
https://doi.org/10.1037/apl0000515
https://doi.org/10.18261/njdl.17.3.4
https://doi.org/10.18261/njdl.17.3.4
https://doi.org/10.1080/10400419.2019.1606621
https://doi.org/10.1080/10400419.2019.1606621
https://doi.org/10.1080/10400419.2019.1606621
https://doi.org/10.1080/10400419.2019.1606621
https://sdgs.un.org/goals
https://sdgs.un.org/goals
https://unsdg.un.org/sites/default/files/2017-UNDAF_Guidance_01-May-2017.pdf
https://unsdg.un.org/sites/default/files/2017-UNDAF_Guidance_01-May-2017.pdf
https://unsdg.un.org/sites/default/files/2017-UNDAF_Guidance_01-May-2017.pdf
https://unsdg.un.org/sites/default/files/2017-UNDAF_Guidance_01-May-2017.pdf
https://www.unhcr.org/climate-change-and-disasters.html
https://www.unhcr.org/climate-change-and-disasters.html
https://www.unhcr.org/climate-change-and-disasters.html
https://www.unhcr.org/climate-change-and-disasters.html
https://seea.un.org/content/natural-capital-and-ecosystem-services-faq
https://seea.un.org/content/natural-capital-and-ecosystem-services-faq
https://doi.org/10.1073/pnas.1702996114
https://doi.org/10.1073/pnas.1702996114
https://doi.org/10.1007/s10648-022-09658-5
https://doi.org/10.1007/s10648-022-09658-5
https://doi.org/10.1007/s10648-022-09658-5
https://doi.org/10.1007/s10648-022-09658-5


Vineis, Paolo, Marc Chadeau-Hyam, Hans Gmuender, John Gulliver, Zdenko

Herceg, Jos C.S. Kleinjans, Manolis Kogevinas, Soterios A. Kyrtopoulos, Mark J.

Nieuwenhuijsen, David D.H. Phillips, Nicole M. Probst-Hensch, Augustin Scalbert,

Roel C.H. Vermeulen, Christopher P. Wild; EXPOsOMICS Consortium. 2017. “The

exposome in practice: Design of the EXPOsOMICS project.” International Journal

of Hygiene and Environmental Health 220(2 Pt A): 142–151. 

.

Vona, Francesco, Giovanni Marin, Davide Consoli and David Popp. 2015. “Green

skills.” NBER working paper 21116. National Bureau of Economic Research.

.

von Lindern, Eike. 2017. “Perceived interdependencies between settings as

constraints for self-reported restoration.” Journal of Environmental Psychology 49:

8–17. .

Wellbeing Economy Governments partnership. n.d. .

Accessed June 15, 2023.

Whitmarsh, Lorraine, Lois Player, Angleica Jiongco, Melissa James, Marc Williams,

Elizabeth Marks, And Patrick Kennedy-Williams. 2022. “Climate anxiety: What

predicts it and how is it related to climate action?” Journal of Environmental

Psychology 83: 101866. .

Williams, Kathryn J.H., Kate E. Lee, Terry Hartig, Leisa D. Sargent, Nicholas S.G.

Williams, and Katherine A. Johnson. 2018. “Conceptualising creativity bene�ts of

nature experience: Attention restoration and mind wandering as complementary

processes.” Journal of Environmental Psychology 59: 36-45. 

.

Wilson, Edward O. 1984. Biophilia. JSTOR. .

Wojciehowski, Mandi and Julie Ernst. 2018. “Creative by Nature: Investigating the

Impact of Nature Preschools on Young Children’s Creative Thinking.” The

International Journal of Early Childhood Environmental Education 6(1): 3.

.

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

50 von 53 18.07.2023, 08:52

https://doi.org/10.1016/j.ijheh.2016.08.001
https://doi.org/10.1016/j.ijheh.2016.08.001
https://doi.org/10.1016/j.ijheh.2016.08.001
https://doi.org/10.1016/j.ijheh.2016.08.001
https://www.nber.org/system/files/working_papers/w21116/w21116.pdf
https://www.nber.org/system/files/working_papers/w21116/w21116.pdf
https://doi.org/10.1016/j.jenvp.2016.11.004
https://doi.org/10.1016/j.jenvp.2016.11.004
https://weall.org/wego
https://weall.org/wego
https://doi.org/10.1016/j.jenvp.2022.101866
https://doi.org/10.1016/j.jenvp.2022.101866
https://doi.org/10.1016/j.jenvp.2018.08.005
https://doi.org/10.1016/j.jenvp.2018.08.005
https://doi.org/10.1016/j.jenvp.2018.08.005
https://doi.org/10.1016/j.jenvp.2018.08.005
https://doi.org/10.2307/j.ctvk12s6h
https://doi.org/10.2307/j.ctvk12s6h
https://files.eric.ed.gov/fulltext/EJ1193490.pdf
https://files.eric.ed.gov/fulltext/EJ1193490.pdf


World Economic Forum. 2020. “World Economic Forum Future of Jobs Report

2020.” .

World Economic Forum. 2022. “Achieving Societal Resilience: The Nutrition

Opportunity.”  .

World Economic Forum. 2023. “The Reskilling Revolution.”

.

World Health Organization. 2022a. “Optimizing brain health across the life

course: WHO position paper.” 

.

World Health Organization. 2022b. “Launch of �rst WHO position paper on

optimizing brain health across life.” 

.

Young, Sera L., Hilary J. Bethancourt, Zacchary Ritter, and Edward A. Frongillo.

2022. “Estimating national, demographic, and socioeconomic disparities in water

insecurity experiences in low-income and middle-income countries in 2020–21: a

cross-sectional, observational study using nationally representative survey data.”

The Lancet Planetary Health 6(11): e880–e891. 

.

Zhao, Jiaying and Yu Luo. 2021. “A framework to address cognitive biases of

climate change.” Neuron 109(22): 3548–3551. 

.

Zhou, Mi, and Weiping Lin. 2016. “Adaptability and Life Satisfaction: The

Moderating Role of Social Support.” Frontiers in Psychology 7:1134.

.

Zul�kar, Hari Ahmad, Nana Supriatna and Iyus Nurbaeti. 2020. “Theoretical

Aspects of Ecological Intelligence Development of Students in Elementary Schools.”

Proceedings The 2nd International Conference on Elementary Education 2(1):

Brain Capital is Key to a Sustainable Future | Baker Institute https://www.bakerinstitute.org/research/brain-capital-key-sustainable-future

51 von 53 18.07.2023, 08:52

file:///C:/Users/joellepaulson/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/AE9DC774-3E7F-4B4E-A710-EE89724E9831/%20https:/www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
file:///C:/Users/joellepaulson/Library/Containers/com.apple.mail/Data/Library/Mail%20Downloads/AE9DC774-3E7F-4B4E-A710-EE89724E9831/%20https:/www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
https://www.bakerinstitute.org/research/bit.ly/3pCZEVT
https://www.bakerinstitute.org/research/bit.ly/3pCZEVT
https://initiatives.weforum.org/reskilling-revolution/home
https://initiatives.weforum.org/reskilling-revolution/home
https://www.who.int/publications/i/item/9789240054561
https://www.who.int/publications/i/item/9789240054561
https://www.who.int/publications/i/item/9789240054561
https://www.who.int/publications/i/item/9789240054561
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://www.who.int/news/item/09-08-2022-launch-of-first-who-position-paper-on-optimizing-brain-health-across-life
https://doi.org/10.1016/S2542-5196(22)00241-8
https://doi.org/10.1016/S2542-5196(22)00241-8
https://doi.org/10.1016/S2542-5196(22)00241-8
https://doi.org/10.1016/S2542-5196(22)00241-8
https://doi.org/10.1016/j.neuron.2021.08.029
https://doi.org/10.1016/j.neuron.2021.08.029
https://doi.org/10.1016/j.neuron.2021.08.029
https://doi.org/10.1016/j.neuron.2021.08.029
https://doi.org/10.3389/fpsyg.2016.01134
https://doi.org/10.3389/fpsyg.2016.01134


803–813. .

Endnotes

 Sequelae are aftere�ects of a disease, condition, or injury, or more generally

a secondary result: .

 In an echo chamber people pay attention only to information that �ts their

views and they ignore information that does not. On social media echo

chambers see: 

.

 Cognitive biases lead people to interpret information based on their own

experiences and beliefs, which may or may result in an accurate interpretation.

For more see .

 For a description of runaway climate change see

.

 The “reference exposome” is an atlas of the exposome based on a vast

amount of exposure and multi-omics data (“multi-omics” data includes data

generated at many di�erent levels: genome, epigenome, transcriptome,

proteome, and metabolome). This tool will allow for network analyses across

regions, population demographics, and other properties. It could also allow

individuals to compare their exposome data to the reference exposome: see

Caspar W. Safarlou, Karin R. Jongsma, Roel Vermeulen, and Annelien L.

Bredenoord, “The ethical aspects of exposome research: a systematic review,”

Exposome 3(1), 2023: osad004,  .

 In the fearful faces task photos of faces are shown that either look fearful or

neutral. This is a task that is commonly used to measure amygdala activity in

response to the fearful face.

In the social stress task participants need to complete relatively easy arithmetic

tasks but under time pressure. In the stress condition participants receive the
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fake feedback that other individuals who took part in the study performed

considerably better than they do.

 Salutogenesis is “an approach to human health that examines the factors

contributing to the promotion and maintenance of physical and mental well-

being rather than disease with particular emphasis on the coping mechanisms of

individuals which help preserve health despite stressful conditions”

( ).

 The Delphi process is a systematic method of forecasting that uses the

collective opinion of panel members. For more information on the methodology

see, for example: .
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