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Abstract

Sustainable design trends have historically wended down a road that supports the idea of densely populated
urban planning as a strategy for mitigating sprawl. Creation of dense urban areas aims at the reduction of carbon
emissions. However, studies show that densely populated areas often come with a panacea of mental health,
resiliency, and quality of life ails for a community.

The following research explores the possibility of combining densely populated design approaches with ancient
community planning methods that encourage relationship building: close contact with natural environments and
social interchange. Community planning that also creates a day to day contact with nature could be a crucial
strategy for both sustaining healthy ecosystems and the development of sustainable communities. The potential
for integrating dependence upon nature within built urban environments, as well as the possibility of positive
place-making by harvesting nature dependent cultural and social assets in communities and neighborhoods, is,
therefore, a wealthy area worthy of exploration.

To explore these areas, mental health research on the effects of nature on the brain, as well as the three leading
determinants of social, environmental and economic well-being, worldwide, and the founding cultures of these
determinants were reviewed. Resilient indigenous groups and case studies of the happiest nation, of Norway and
two leading environmentally sustainable and resilient countries, Costa Rica, Cuba, and New Mexico are
examined. The paper provides recommendations for improving mental health and resilience by integrating
strategies for nature and community needs in urban planning and built environments design.

Keywords: biophilia, built environments, community, culture, mental health, nature, participatory, development,
place making, sustainable, urban planning, resiliency

1. Introduction

Buckminster Fuller believed that nature is executed in perfect design, therefore the model to be mimicked in the
design processes of built environments (Buckminster Fuller Institute, 2017). This belief is rooted in the idea that
something which has taken billions of years to evolve and adapt to the conditions in which it is dependent, likely
has a significant head start on the design process that is unwise to ignore. A relationship of dependency between
human beings and nature provides an ever-rewarding opportunity for reciprocal relating and caregiving which
are also lessons for survival and stewardship. Much like the relationship between people, the relationship
between inhabitants and their environs is also crucial to the health, well-being, and resiliency of both.

There exists a parallel theory of attachment theory in human relating which is the belief that a requirement for
healthy relationship development is the act of bonding between the infant and their main caregiver. Originally
introduced to the psychology world by John Bowlby, “Attachment theory is a concept in developmental
psychology that concerns the importance of "attachment" in regards to personal development. Specifically, it
claims that the ability for an individual to form an emotional and physical "attachment" to another person gives a
sense of stability and security necessary to take risks, branch out, and grow and develop as a personality”
(Psychologist World, 2017).

Further explanations show the correlation between healthy relationship development and the ability to nurture
the next generation as a result of actual attachment modeling and bonding in infancy. There are criticisms of the
theory, “One of the most common criticisms of attachment theory is that non-Western societies tend to offer up
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compelling counter-examples. For instance, in Papua New Guinea or Uganda, the idea of a child being
intimately attached to a caregiver is somewhat alien, and child-rearing duties are more evenly distributed among
a broader group of people. Still, "well-adjusted" members of society are produced, indicating that, at least in
these societies, some other mechanism is acting in the place of the attachments that are so necessary for Western
children” (Psychologist World, 2017).

While the reference to “other mechanisms,” is likely the community as a whole, and a broader distribution of
caregiving responsibilities, it could also be proposed that one of the “mechanism...acting in the place of the
(human) attachment,” is that of a relationship developed with nature--an understood and learned dependency on
nature. Of relevant note in the quotation above, is that children raised in Papua New Guinea or Uganda, given
the open spaces and lack of development prevalent in these countries, experience a greater amount of exposure
to nature and a critical dependence upon the immediate environs surrounding them. The idea of the individual’s
need to bond with nature, not only to provide mental health and increased resiliency capabilities in their lives,
yet also, to care for nature itself, poses a question that is of significance to the perceived importance of
sustainable practices in society, or the Biophilia Hypothesis (Peter H. Kahn, 1997). Without negating the need
for human bonding, biophilia theory suggests that bonding is critical in developing a healthy relationship
between human beings and nature. The key aspect of bonding in both attachment theory and the method of
biophilia is the connection of relationship and dependence.

If Fuller’s theory is correct, and nature is executed in perfect design, the benefits and characteristics shared by
individuals who have early contact with nature and are aware of their dependency upon the environment
surrounding them, e.g. raised in built environments and communities with the raw materials, water and food
harvested from that same nature, should be evident and measurable.

The purpose of this paper is to document the potential correlations between the development of relationship
through the built environment: early contact with nature, learned dependence upon nature, participatory
community design, and an individual’s mental health, resiliency and resulting engagement in environmental
stewardship and collaborative community building. Additionally, the research will serve to explore the potential
for using this data in the design of participatory sustainable communities; use of natural building materials,
living built environments and agro-urban planning.

2. Goal and Objectives

The goal of this research is to enrich the mental health and resiliency of communities by emphasizing
participatory nature dependent living environments. There are a plethora of reasons why the understanding of
the correlation between design and behavior is essential considering the new problems associated with
unsustainable human behaviors. The population is increasing while resources and biodiversity are decreasing at
alarming rates. Mental health is the single most substantial ill of urban centers with depression and anxiety the
most frequent diagnosis, yet science points toward the need for denser pockets of population and protection of
the open spaces and resources remaining as an urban planning strategy for mitigating resource usage and carbon
emissions (Environmental Protection Agency, 2017). If exposure and interaction with natural environments are
critical for the development of a healthy relationship to nature, and mental health stability, there exists a
challenge in the construction of urban centers that lack access to the natural world, and an early, learned
awareness of humankind’s dependence upon ecosystems.

The objectives of this research include studying the normalization of recognition of dependence upon the
planet’s ecosystems and environmental stewardship engagement to address issues related to mental health
stability in urban settings. Moreover, the paper seeks to provide recommendations about enhancing the
connections between human psychological behavior and natural systems in urban planning and built
environment design.

3. Literature Review

Understanding human behavior is critical in the quest for sustainable design as a cultural norm in built
environments and lifestyles. Much like biodiversity requires a diverse and complex network of links and systems,
the need for the human species as it relates to this biodiverse network is equally complex and layered. Given the
prevailing practices of construction and urban planning in the last century and resistance toward stewardship
perpetuated by a removed environment in habitat, a result of Cartesian dualism. Mehta (2011) refers to this
duality stating, “Mind and body dualism was a convenient philosophy that used the “divide and conquer” strategy
to cope with prevalent religious thinking, and subsequently fitted well to deal with the complexity of human nature.
It, however, cost us dearly, as it took our focus away from the dynamic nature of human beings, their relationship
with the environment and their real health concerns, and to that extent blocked the development of effective
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interventions.” The inquiries therefore, worth exploring, are found in, 1) literature and case studies addressing
the major influences of environment and culture found on human behavior, 2) sustainably built environment’s
effect on well-being, resiliency, human behavior in fostering stewardship and, 3) the built environment itself, as a
conduit in facilitating the acceptance of sustainability as a norm in construction and regional planning.

The intersection of childhood development and physical health is a widely accepted area of study as are the
beneficial effects of green design on health. An area that is less reviewed, which will be the topic of discussion
in the following paper, is that of the effects of early nature interaction in a cultural context and the consequences
of cultures that place relationship to surroundings and nature-infused, sustainably built environments as a priority
in community development and the causal effect on community members’ societal behavior and mental health.

The following areas of research will serve to support the theory that human nature and the human need for close
contact and dependence upon nature in a collaborative and community-focused manner require consideration in
the goal of normalizing sustainable behaviors and stewardship. Further included in the following areas, are
qualitative and quantitative research findings from case studies and expert publications in the fields of human
behavior, education, sustainability, conservation, built environment, urban planning design, and development.

Biophilia, a term made famous by entomologist and Harvard Professor, Edward Wilson, is best defined as the
innate desire that humans possess to connect and experience meaningful ties to nature (Wilson, 1984). The role
of place or nature attachment is not to be underestimated. In 2016, PBS featured an award-winning documentary
about the power of attachment to one’s land, in an extraordinary story titled the “Babushkas of Chernobyl.” The
true-life stories in the documentary account the journey of grandmothers who returned to their homeland, though
forbidden, due to the still high radioactivity levels. Having survived all odds, they are living well beyond the age
of their peers who reside outside of the danger zone. Despite the health risks of eating from the contaminated
surroundings of medically hazardous radioactivity levels on a day to day basis, these grandmothers fiercely hold
on and continue to nurture their land of origin, giving thanks to the very ground, through which they survive, and
seemingly thrive (Morris, 2016).

In this story and examples to be reviewed following, the cause of resiliency and evidence of longevity, point in
the direction of early bonding with the environment as well as a deep, irrevocable sense of belonging and
community ties—invaluable contributors to the increase of mental health. Place attachment is a theory that is
paralleled in many ways to the foundations of attachment theory and provides insight into the interrelatedness of
cause and effect, and the interpersonal process of connecting in human interaction. The theory is detailed by the
author, Bretherton, a research assistant from 1971-1973 for Dr. Mary Ainsworth, the preeminent partner of
Bowlby in the development of the attachment theory. In The Origins of Attachment Theory, she states,

“One of the major tenets of security theory is that infants and young children need to develop a secure
dependence on parents before launching out into unfamiliar situations.” Referencing Salter, Bowlby's wife,
Bretherton goes further to describe, “In her dissertation, entitled “An Evaluation of Adjustment Based Upon the
Concept of Security,” Mary Salter (1940) states it this way: Familial security in the early stages is of a
dependent type and forms a basis from which the individual can work out gradually, forming new skills and
interests in other fields. Where familial security is lacking, the individual is handicapped by the lack of what
might be called a secure base italics added from which to work. (p. 45)” (Altman, 1992).” (Bretherton, 1992).

The premise that secure attachment is born from the development of a consistent and reliable, dependent
relationship with another human being is often used in clinical assessments as a measure of one’s ability to
develop a healthy and interdependent relationship as an adult. Therefore, the same principle and theory might be
applied in the measurement of one’s ability to create a relationship to nature, using the models of secure
attachment requirements; the first of which being first person and consistent contact with nature as well as the
maintenance of dependence—or interdependence.

In the writings of The Human Relationship with Nature: Development and Culture, the book reveals that much
of the argument of a human being’s need for connection and relationship with environment. Kahn(1999) through
his extensive case studies on populations throughout the United States, the Amazon, and Portugal, further
supports the idea that all human beings seek to connect to life and all living things as a result of encoded
evolutionary survival messaging.

Taylor (1988) is an educator who is a strong supporter of the importance of the built environment and of
Montessori education. She suggests the following: ”human infants and children learn more rapidly in stimulating
and varied physical environments which meet basic human needs...The architectural settings can facilitate the
transmission of cultural values, stimulate or subdue, aid creativity or slow mental perception, and cause fear or
joy...There cannot be separation between the learning process and the physical environment — they are integral
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parts of each other.”
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Figure 1. MRI Comparison of brain before and after nature walk in Standford Study of effects of nature on brain,
Stanford University, Stanford, California (2017)

In the American Journal of Public Health article, “Healthy Places: Exploring the Evidence,” author, Frumkin,
(2017) reports on the effects of healthy environments, and the statistics supporting the theory of physical and
mental wellbeing as a construct of public health both in urban planning and community development. Chiarotto
(2011), a life-long teacher, lists environment as one of the most important resources for teaching children a
deeper understanding of the interconnected and interdependent relationships in nature.

What about the measurable science of brain mapping as it relates to relationships with nature? Stanford offers a
fascinating study on the effects of a 90-minute walk in nature upon the brain. The study, conducted with 38
participants, compared the MRI results as well as the self-rumination of individuals who walked in nature with
those who walked along a busy street in Palo Alto, California (see figure 1). Their findings are unsurprising if one
is familiar with the soothing balm of nature. A relative and important reference made in the study points toward the
effects of landscapes in the Perceived Restorativeness Scale: “a “soft fascination”; the “sense of belonging™; and
the sense of being away.” (Bratman, 2015).

“This literature relates to our findings insofar as we may consider these preferred environments to engender the
type of positive distraction that has been shown to decrease rumination and negative affect in depressed
individuals. Specifically, our findings of decreased sgPFC activity in the nature group point to a possible causal
mechanism for the affective benefits of nature experience” (Bratman, 2015).

Considering these findings, imagine the benefits of daily interaction with nature, beyond the mere 90 minutes
from which the above study of participant improvements reveal? Further research by Harvard on the effects upon
the brain for workers in green buildings which include unobstructed views to green spaces and fresh, outdoor air
versus conventional office settings, support the need for moving built environments toward healthier, naturally
derived materials and daily contact with interactive nature settings as well.

“They found that cognitive performance scores for the participants who worked in the green+ environments
were, on average, double those of participants who worked in conventional environments; scores for those
working in green environments were 61% higher. Measuring nine cognitive function domains, researchers jound
that the largest improvements occurred in the areas of:

o crisis response (97% higher scores in green conditions and 131% higher in green+)
o strategy (183% and 288% higher)

e information usage (172% and 299% higher)”

(Harvard, 2015).

Yet, absent from these cause and effect links to mental health in the environment is the relationship itself to
nature, the interdependent relationship that results when an individual is reliant upon ecosystems in their purer
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form in order to survive, and the relationship that develops as a result. The star assessment and many other
measurement tools are widely used by therapists in western mental health, yet, missing in the assessments, that
which could provide insight into a much more profound realm of the human psyche, is the address of one’s
relationship with nature and environment of one’s home.

4. Motivation

The first step in approach for this research began as a heuristic exploration from the first author’s childhood
circumstances and observations. Jacqueline Beam grew up rather nomadically, her family moving from one
small agricultural town to another throughout Indiana and Ohio. Raised on a farm, her father always maintained
a vegetable patch in the back yard. Many of her relatives and friends were farmers or in the livestock or
equestrian business, therefore, the author’s environments were surrounded by large expanses of fields, peppered
by barns, livestock, rivers, lakes and wood thickets. These nature scapes comprised the author’s early childhood
playgrounds, contributed toward a true sense of belonging, and served as the cornerstones for her lifelong
education in survival and coping.

Later, directly out of High School, Beam entered the United States Army: joining the ranks of Military
Intelligence, as a French and Spanish linguist. She spent a brief amount of time in Egypt, and Jordan, after which
she was assigned to accompany Special Forces missions throughout Panama and Honduras. Frequently required
to spend long periods of time in a tent, hunkering down in makeshift shelters from the elements of harsh desert
locations outside of Cairo, or the damp, densely vegetated jungle settings of Central America, survival training
and skills were not only necessary but an obligatory expectation of her role.

The unusually mobile, nature-full childhood and these trainings came in handy while furthering her adventures
as an adult. Returning to the civilian world, she honed her skills dabbling in commercial fishing in the Aleutian
islands of Alaska. The author worked as a designer and project manager in the highlands of Guatemala, and
remote areas of Costa Rica as well as Peru. She sailed the Caribbean for months at a time while writing about the
native culture, ecology and landscape for travel magazines. The last stint of these many years of wandering
culminated living in the remote southern region of Costa Rica. It was this experience especially that shaped
Beam’s views on participatory community design in the Osa Peninsula, while residing and working at a yoga and
eco-tourism retreat center on the banks of the ocean. Electricity at the center was generated by solar panels while
water was gravity fed from the stream further up the mountain. The walls on the palapa-roofed huts were only
three and a half feet high; the rest of the jungle was welcomed in to living areas from the waist up. Beam reports
that “of course, there were some nuisances in this arrangement—ants, snakes and spiders chief among them.
Bananas were imprisoned in cages while the monkeys schemed and chattered in their attempts to break them free.
The laws of nature ruled and those living in the compound were fully aware of the necessities of maintaining the
equilibrium within these limits: the dependence upon the water, the sun, the chickens, the garden, the two
seasons of hot dry, and warm wet, and the preparations needed for each” (Author, 2017). The author further
details that the staff relied heavily upon the wisdom of the locals and the owners, Nikki Luria and Brad
Whiteford; an environmentally committed couple who, beginning from tent dwellings, over the course of many
years had worked with the land to return it from a deforested cattle pasture to the sustainable paradise it once
was.

Reflecting upon this experience, Beam states that “the mental states of staff and locals were not always in perfect
hum. However, the ability of most who lived there, to navigate and rise above any feelings of depression and
anxiety, or hopelessness, merely in the course of everyday life was undeniably apparent. In hindsight, with the
professional lens of a Mental Health Therapist, it is my opinion this ability developed through the healthy
relationship scaffolding with natural surroundings and well-forged community ties. There was no avoiding the
interdependent relationship with the surrounding nature, its presence always a certainty--demanding our
awareness and participation in co-habitation” (Beam, 2017).

Yet, she also expounds upon the observations of visitors who were not bonded with nature: “there were groups
that appeared from New York or London, some large metropolis, among whom visitors unequipped for the raw
environs of the jungle bubbled to the surface—unlike those of us choosing to live in such an environment, whom
did not appreciate the interdependent relationship necessary for survival on the Osa. There was a general
consensus among staff and locals residing in the Osa that something was “off” about these folks—something
missing in their understanding of the source of life itself, life cycles and their own place within it.” The response
of the staff to this disconnect was to assist individuals with their coping, all hands were on deck to provide
reassurance and support to the frightened and anxiety-ridden—their identified enemy; the unknown environs of
raw nature.
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In Last Child in the Woods, author Louv, refers to the one of the founders of the Boy Scouts, Daniel C. Beard,
and his books on the experience of youth in nature. “Beard epitomizes a time when a young person’s experience
of nature was inseparable from the romantic view of the American frontier...But what really defines these books,
and the age they represented, is the unquestioned belief that being in nature was about doing something, about
direct experience—and about not being a spectator” (Louv, 2005).

The roots of psychology are held in the understanding that the very act of interaction is the foundation of all
relationships. This paper proposes that interactions with nature are much the same. In human relationships, the
unknown--stranger, culture or ideology is held in fear and contempt, while the intimate and loved ones, known
cultures are cherished, preserved, protected and cultivated. Further examination reveals that the ills of the planet
have followed a parallel trajectory with the detachment from hands-on processes in nature. An everyday
understanding of this trajectory is presented in the current understanding of the rather mundane comparison of
fresh produce versus packaged foods: Industrialization and the mechanical overtake of ecosystems are much like
packaged foods in the supermarket. It is now widely understood that the majority of packaged food consumers,
often lack full understanding of the journey the end product has traversed to arrive on the shelf. Ironically, for the
sake of “management,” development has likewise veered into a place that leaves the general population equally
expectant of the packaged end-product; completely unaware of the processes and steps necessary for the water to
run from the tap, the warmth to rise from heaters and the air to chill in refrigerators. This paper further purports
that this lack of interactive relationship and awareness leads to misuse of resources and the skill development of
basic survival practices. The packaged services which developed nations often take for granted, mask the
relevance of survival needs and serve to add to the challenge of a generalized detached relationship to nature.

Following the markers indelibly printed by Beam’s formative life descriptions, a comparative, qualitative and
quantitative study of case studies was executed: countries and communities that meet the criteria for the topic of
this paper are examined in support of the experience and claim. The mental health, resiliency and environmental
stewardship qualities of the case studies and populations studied are evidenced through the measurable methods
of governmental reports on mental health, resiliency indicators, and environmental resource management. Finally,
a combination of approaches are used to culminate the data collection in the text to follow, beginning with an
exploratory method to include mental health research on the effects of nature and green built environments on
mental health, as well as the three leading determinants of social, environmental and economical well-being,
worldwide. Further methods involving descriptive and correlational as well as review methods are used in the
study of resilient indigenous groups and case studies of the happiest nation, of Norway and two leading
environmentally sustainable and resilient countries, Costa Rica, and Cuba. Regional communities that are
practicing sustainable methods near the Santa Fe, New Mexico area, Taos Pueblo and the Greater World
Earthship Community, in Taos, as well, are also studied for practical and applicable planning and development
solutions in the mid-range populace, high desert city of Santa Fe, New Mexico.

5. Case Studies

Macro Perspectives: Reviewing International Case Studies on Happiness, Environmental, Economy
Wellbeing & Resiliency

In the following case studies of Norway, Costa Rica and Cuba, the three countries differ somewhat in not only
their GDP and development levels but their approach to sustainability as well. Yet, one trend in connection is
clear—that of the connection between GDP, social welfare, ecological value system and happiness. Undeveloped
countries such as Africa rate in the top of the list for environmental well-being and the lowest in happiness and
economics, environmental wellbeing cannot therefore be considered a sole determinant of happiness, or mental
health, wellbeing and resiliency (Howarth, 2012).

As is indicated in the 17 UN Sustainable Development Goals, and reflected in Maslow’s hierarchy of need, it is
imperative that the basic needs of a people are met in order for countries to focus upon all of the sustainable
development goals, which include education, health and well-being, put forth and recommended by the United
Nations. Dissection of the “best of”” practices in the following three countries provide a template for developed
and developing nations to follow and apply in their own practices and policies. Though the case studies are
global and address different cultures and areas of the world, there are also, contained within, valuable practice
models that are useful for applications in regional and neighborhood development.

5.1 Norway

Norway, the furthest northern European country, resting along the Baltic Sea, is sparsely populated with a little
over 5 million in population (Statistics, 2017). As previously mentioned, Norway’s high GDP can be attributed
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to oil exports. If happiness is an indicator of mental health, it is important to reflect upon the features that make a
country “happy.” Norway ranks in the World Happiness Report at number 1 in this regard (Helliwell, 2017).

Though Norway has always ranked high on this particular index, since the first report in 2012, it jumped to
number one from fourth place in 2017, a neck to neck race with Denmark, the winning country in prior years.
The sudden leap in 2017 has been attributed largely to the country’s GDP, yet, oil exports, the source of their
high GDP, are carefully managed and limited in amounts. Interestingly, the report finds that children in Norway
report the least material deprivation of all countries in the world. In contrast, Norway ranks 119 on the
environmental wellbeing scale (Worldwatch, 2017). Though past efforts have not risen to the top of any
environmental stewardship listing, the country has made a concerted effort to move toward sustainable goals in
more recent years, creating a formal sustainability plan in 2003. The country is also among the highest
worldwide in its support and practice of organic farming. Trends reflect decreasing greenhouse gas emissions for
Norway throughout the past decade (OECD, 2017). In 2017, the country joined the United Nations in declaring
the year for International Sustainable Tourism. Of important note: The culture of practice in the small nation is
that all citizens are responsible for the care of the natural resources and ecosystems of the nation. More recent
efforts to shift toward a system of measuring and valuing ecosystems, rather than relying wholly on GDP
indicators is the direction toward which the government has tacked since 2009 (Disruptive Investor, 2016).

The dramatic beauty of the Norwegian landscape is undeniable; its wild terrain and historical dependence upon
fishing reflect a cultural value that is held countrywide. Norwegians are encouraged to engage in the beauty of
their land and explore from an early age. The sustainability plan of the nation places the responsibility of
stewardship upon its inhabitants emphasizing the dependency that is shared by all upon the environment
(Disruptive Investor, 2016).

5.2 Costa Rica

As number 12 on the Happiness Report (Helliwell, 2017) and the 26™ out of 155 countries in ranking on the
environmental wellbeing list, (Worldwatch, 2016) and 93.5% powered by renewable energy sources, Costa Rica is
an excellent example of adaptability and innovation in its use of cultural and environmental service capital. A lush
land of verdant jungles and tropical rainforests, the national mantra, “Pura Vida,” explains a great deal about the
culture in two simple words. The country is unique in its history from much of Central and South America. The
small territory has established a history of innovation and investment in education as well as their green economy
through incentivizing local communities to care for their regional ecosystems; a government-sponsored payment
system (Stiftung, 2013).

Costa Rica has also differentiated itself in its refusal to participate in military pursuits or warfare. That is not to
say that this small country has always made the best decisions regarding sustainable practices. In the late 1970’s,
the health of the land was in great peril. “At the time, forests were being cleared at the rate of 50,000 hectares per
year, mostly to enable the production of beef for export to the United States. This represented one of the highest
deforestation rates in the world” (Stiftung, 2013). As a response to the devastation, the government-sanctioned
parks as protected areas, a move that slowed the deforestation dramatically. Currently, throughout Costa Rica,
there are 28 national parks. A total of 27% of the land mass is under governmental protection.

As a nation that possesses few natural resources in world market demand, the Costa Rican government
recognized long before it was popularized, that their biodiversity and tropical Eden-like setting provided the
perfect ingredients for eco-tourism. Tourism remains one of the main sources of foreign income and an impetus
for the educational concentration amongst its youth, reflected in the land use incentive policies, as well as the
designation of protected lands (Stiftung, 2013). Additionally, agricultural exports are the third highest of all
exports for Costa Rica pointing toward a direct reliance and dependence upon natural systems in the economy in
more areas than just eco-tourism (Central Intelligence Agency, 2017). The area of Nicoya in Costa Rica has
recently shone especially in regard to longevity as an identified “Blue Zone,” or further described as one of the
longevity and happiness islands throughout the world (Buettner, 2010). In an attempt to quantify the
phenomenon in terms of environment versus dna, research supports the hypothesis of place attachment and
community bonding with findings that those who moved from the area are more likely to experience higher
mortality rates than those who remained in Nicoya (Rosero, 2013).

5.3 Cuba

Cuba offers a sustainable development model that is unique in its foundation as a country that is not only a
physical island but also a political island in many ways. Restricted from importing goods and services from the
United States since the 1950’s, the government was forced to embed sustainable practices into their policies long
before sustainability became a popularized term. As a country with a very low GDP, consumption is not
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emphasized in the culture. Instead, like Costa Rica and Norway, the emphasis is placed upon education and
health. These two areas are highest on the list of priorities in spending as well as a cultural norm expectation for
the Cuban government. The combination of its human-centered focuses has led to a surprisingly high Human
Development Index considering their lack of economic strength. Three components comprise the HDI which
includes quality of life, education, and economics.

The Worldwide Fund for Nature uses a measurement of sustainable development through measuring ecological
footprint, or the biocapacity use of resources per person, as well as the human development index. According to
the WWEF, “Cuba is the only country that meets these criteria of SD” (Sustainable Development) (Cabello, 2012).
In analyzing the status of the small nation, “An approach to sustainable development: The case of Cuba,” some
of the reasons cited are the closed means of economics, and the Soviet Union collapse. “Cuba transformed itself
into a more self-reliant, less energy-intensive society without abandoning its longstanding commitment to robust
health and educational programs” (Wiskind, 2007). It is further emphasized in the case study that the placement
of people at the center of development objectives accomplishes a, “linking (of) social justice to environmental
protection” (Striker, 2010). Striker goes further to explain that due to the human-centered strategy, the potential
of individuals is responded to in a qualitative rather than a quantitative manner of approach.

Education is essential in the national goals for Cuba’s citizens. The government spends more on education than
social security, public health, housing and community services, or the military (Cabello, 2012). UNESCO reports
that 99.8% of citizens over 15 enjoy literacy and as the ages reach 24, literacy becomes 100% (2011).
Self-sufficiency in energy as well as food, efficiency in the usage of human capacity, are main factors in
measuring the solutions for Sustainable Development. Cabello lists the small ecological footprint of Cuba to be
in part due to six factors: 1) A wisely constructed environmental policy that allows for accountability, 2) A
strategy of energy use that is appropriate given the island’s limited resources, 3) A transformed and resilient
agricultural system that is adapted to the urban scale, 4) Restrictions on transportation and fuels, 5) Economical
planning, 6) Tradition and culture of careful resource usage (2012). Furthermore, the very Constitution of the
Republic of Cuba sets forth the basic principle of environmental stewardship in Article 27. “The state protects
the environment and the natural resources of the country. The close relation between the economic and the social
aspects of sustainable development are acknowledged to make human life more rational and ensure the survival,
welfare and security of the current and future generations. The relevant institutions should implement these
policies. The citizens must contribute to the protection of water, atmosphere, soil, flora, and fauna and the rich
potential of the nature” (Leyes, 1997). Cuba’s strategic approach to environmental protection is updated
regularly and uses the bio-capacity of areas in order to guide the direction of the living plan.

Though energy consumption is quite low, given the population, what the country is most known for is its success
in agriculture. The “need to produce food from the natural, materials and human resources available” (Funes
Monzote 2008), is best witnessed in the adaptation of urban agriculture, which has become a way of life with the
introduction of “Organipanicos,” or local urban farms that provide the necessities in fruits and vegetables the
imported rations are not able to fulfill (Cabello, 2011).

5.4 Commonalities in International Case Studies

In the three international case studies cited, the following factors are held in common: 1) participatory cultural
value system, 2) accountability and responsibility for the environment and for each other, 3) contact with nature
from an early age as emphasized in citizen reliance upon agriculture, fishing, and ecotourism, primary education
and social welfare, and finally, 4) a high volume of natural, scenic beauty in surroundings. In “Urban Design &
Mental Health” an online journal on urban planning, beauty in surroundings is not to be underestimated in its
effect on mental health. In this British study the findings on surveys of inhabitants in scenic environments
provide insight into the potential to be found in the beauty of surroundings (Seresinhe, Preis & Moat, 2015) and
(Seresinhe, 2016).

Exploring the potential in “beauty of landscape” factors, in a regional and more intimate manner becomes an
important step as well, therefore, toward understanding the efficacy of increasing mental health and resiliency
through intentionally designed, sustainable, aesthetically pleasing and scenic, participatory communities.
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5.5 Regional Case Studies

Figure 2. Taos Pueblo, Taos, New Mexico (2017)

Regional case studies on sustainable and participatory community living in the State of New Mexico provide a
glimpse of what has worked throughout history as well as effective efforts that are in progress today. The
following two areas of Taos Pueblo and the Better World Earthship Community are featured due to their
longevity and alignment with the research objectives in design and purpose as outlined in the first few sections
of this paper.

5.5.1 Taos Pueblo

The Taos Pueblo is a living community of adobe dwellings that has survived since the 13" Century (see figure 2).
Situated along the Rio Grande Valley, next to the flowing stream from the Pueblos’ sacred Blue Lake and the Rio
Grande’s abundant tributaries, the adobe structures have been continuously inhabited for 1,000 years. The Pueblo
stands as an important symbol for Taos Pueblo Natives who claim their presence in the Valley from the
beginning of time (Unesco, 2017).

The structures within the Pueblo compound, are completely sustainable with electricity and piped water
forbidden on the grounds. The cultural heritage of the site is revered by the people who choose to live in the
ways of their ancestors, hauling water and relying upon the elements to warm and/or cool their homes and
gathering spaces. Though some European style doors and windows have been added over the years, their
addition is limited and do not take away from the primitive, raw nature of the construction.

Agriculture for the pueblo is centered toward the north of the community not far from the banks of Blue Lake.
Red Willow Farm is a collaborative of Indigenous farmers who originate from Taos. Embracing the sustainable
potential in modern methods and resources, the land is cooperatively farmed with greenhouses and solar power
(Hoover, 2014).

The mental health reports in the Pueblo itself, show less incidence of typical depression and anxiety indicators in
comparison to the rest of Taos County and the State of New Mexico, according to City-Data (2017). The
information collected by City-Data demonstrates a possible correlation between environmental, social well-being
and increased mental health and coping, rather than causality. Furthermore, given the circumstances of poverty
level income and years of oppression experienced by native populations, Taos Pueblo included; it is difficult to
ascertain the direct cause of increased resiliency and mental health in this community. However, the residents of
Taos Pueblo, in their rich community and cultural connection, required engagement in the ecosystems of their
environment and relationship to nature, certainly provide an area for further study that reflects the potential of a
controlled study to explore a deeper understanding of the City-Data’s findings.
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5.5.2 Earthship Community, Taos

Figure 3. Earthship dwelling, Greater World Community, Taos, New Mexico (2017)

The Greater World Earthship Community also located in Taos, is comprised of buildings made of earth and
recycled materials, completely off grid, with built in green houses that serve to provide readily accessible food,
passive solar warmth directed toward the interior walls, and recycling of gray and black water in vegetation
growing tanks as well. The rammed earth, semi-buried dwelling design is highly self-sufficient, and requires
inhabitant engagement and maintenance for meeting most survival needs (see figure 3 and 4). A vision of
architect Michael Reynolds, beyond LEED, these buildings are representative of the closest, non-indigenous
example to the living building challenge achievable (Earthship Biotecture; Design Principles, 2017).

Featured in the Sustainable [Revolution] Project website and book by Juliana Birnbaum & Louis Fox (2014), the
earth dwellings are a tried and true product with a lower price point intentioned for accessibility to the masses.
According to Reynolds, the Global Model design, in particular, can be used in any urban setting as well as rural,
in challenging, geographical locations throughout the world (Earthship Biotecture, 2017). The structures feature:
Recycled tires lining back wall and two sides for structure, earth berm construction for insulation, south facing
orientation, adobe bricks and/or rammed earth walls for optimum solar gain, rooftop rain harvesting, gray water
recycling 4x, blackwater biodigestion, and an attached greenhouse which also serves a passive solar/natural
humidifier function.

WIND AND WATER

Figure 4. Earthship structure ecosystems design drawing (2017)
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Inhabitants of earthships are required to monitor the functions of the structure from water collection to energy
collection and use on a daily basis. A collaborative community cultural value is relied upon within this
community for filling in the gaps when needed through an exchange of goods and services amongst community
members. Though measurement of mental health in the Greater World subdivision is not available in public
records or reports, interestingly enough, the small community with only 200 habitants, has the lowest crime rate
of Taos County according to the Real Estate organization of Trulia (2017). Crime rates are considered to be an
indicator of community mental health. Much like the strategies of Costa Rica in spreading awareness and
focusing upon eco tourism and sustainability education, green building tourism and educational workshops have
become a major source of income for the Greater World community.

6. Recommendations: Follow Nature and Community Needs in Urban Planning and Built Environments

Considering the indicators of positive mental health, and resiliency as well as the potential of direct contact with
nature and interactive relationships with nature as a vital factor in the increase of mental health and resiliency, it
is recommended that built environments and urban planning incorporate the requirement for nature interaction in
the planning process as well as design, to include retrofitting for increased interaction and dependence
(Lejuwaan, 2012).

Common denominators found in Costa Rica and Cuba, highly resilient countries, and Norway, a very happy
country, are in the natural beauty of the land and intimate relationship with natural systems as well as
prioritization of economic investment in education and human capital. As a country, the synthesis of both,
resilience and happiness, are found mostly in Costa Rica. Through its culture, practice, and adaptive policies that
require a recognition of dependence with the laws of nature and ecosystems in a direct, culturally and
economically valued manner, Costa Rica stands out as a true leader. This recognition follows a chain of
infrastructure from the national governing bodies to the local governing bodies—attachment to nature and an
interdependent relationship to nature is part of the very fabric of their culture and value system.

Regionally, much is to be learned from both the Taos Pueblo and The Greater World Community. While it is not
feasible to build earth structures in a large-scale manner within urban centers, many of the retrofitting strategies
found in Reynold’s Earthship Biotecture plans can be used for reducing energy and water usage while
maximizing water harvesting opportunities and creating closer end-point, agricultural resources. The power of
neighborhoods to spontaneously form in beehive clusters of industry around a green space and collectively
strategize for water harvesting, passive solar construction additions, and food sourcing is relatively untapped.
This collective formation of resilient and self-sufficient neighborhoods within cities and regions has the potential
to change the landscape to that of tried and true ecological practices of indigenous and rural communities of the
past: the idea of which brings to mind barn raising, community harvests, and collective water management such
as the effective ancient acequia system.

The Robert Wood Johnson Foundation reports a number of initiatives in the revitalization of neighborhoods which
serve to support economic development as well as increase physical and social well-being providing the
“appropriate scale, wholeness and connectedness...The U.S. Public Health Service Task Force on Community
Preventive Services and a team of experts have recognized the large potential health impact of such initiatives”
(Robert Wood Johnson Foundation, 2008). Some of the most important steps the commission recommends are
found in 1) engaging the community in organizing collectively to work with each other for improvement
actualization, 2) following the principles of “environmental justice” in interventions by ridding health hazards as
well as ensuring services are provided equally in all locations throughout a city. Socially, approaches are
encouraged which address residential segregation and work to eliminate the lines that keep communities separated
and the expansion of accessible housing in areas that offer employment and top quality schools (Robert Wood
Johnson Foundation, 2008).

The development style of urban areas and communities since the industrial age and especially so, since the
1950’s, has moved toward the suburban model, a segregated commercial and living design that often requires
long commutes to reach a job location, or shop at a grocery store. Prior to this time period, communities were
designed in clusters or

“barrios,” closer in proximity to the day to day needs of life and community gathering spaces as well as economy
of commerce which were integrated within the community layout (Herzog, 2006). Returning to these concepts is
possible with small segments of areas in an urban setting transforming sprawl into a neighborhood, or pocket
neighborhood. Creation of pocket neighborhoods provide the community connection needed in the often
experienced disconnection to place that those who live in the suburbs feel. The Aut-Aut Nursery Site Plan shown
in Figure 5 provides in its design for children’s learning experiences, a number of neighborhood features listed in
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the Commission on Health, that can be applied to neighborhoods, as well as the essential interaction with nature in
day-to-day activities—the practice of interdependent nature and human relationships in action (Anzilotti, 2016).

Keeping in mind the pocket neighborhood concept, it would behoove cities to identify areas within limit
boundaries that might be amenable to retrofitting for sustainability and the clustering, integrated strategies of
mixed-use neighborhoods. Small steps should be incorporated within a neighborhood as well, in order to create
daily contact with ecosystems and a deeper understanding of the many ways nature provides for the survival
needs of a population. Water management is a major concern in densely populated areas. Some simple
techniques incorporated into the landscape, such as rain gardens, bioswales, and rain barrels, for instance, with
educational signage would provide a more intimate contact with these systems, and therefore, set the stage for
increasing awareness of humans’ interdependent relationship.
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Figure 5. Aut-Aut Nursery Fields Forever Site Plan, 2015; London-First Prize AWR Competitions (2017)

Given the difficulty and expense, not to mention the loss of historical relevance, in razing a location to create a
“sustainable” habitat or community, a logical next step is to explore the concept of neighborhood retrofitting, and
cultural asset harvesting. Due to its long-standing history of value for the vernacular structure as well as the rich
cultural context in water management and agriculture, Santa Fe, New Mexico presents an exceptional stage for
the application of this paper’s hypothesis in real time.

6.1 Cultural Context in Planning: Santa Fe, New Mexico—Water, Agriculture, the Pueblo & The Plaza

Originally inhabited by a number of agricultural Native American groups and eventually taken over by Spanish
settlers in 1607, as in many such settlements, the central feature and draw for the indigenous pueblos and the
establishments to follow in the Santa Fe region, was the Santa Fe River, mountainous protection, resources, and
rich, alluvium valley planting areas. The cultures which endured prior to industrialization, hold a vast library of
knowledge; The Native American communities throughout the Southwest are cultures which provide excellent
regional examples of enduring biophilic tradition and longevity. As with many religions of the Pueblo Indigenous,
life, religious beliefs and culture are inseparable. The harmonious connection with nature is an ideal to be strived
for in every action and way of life. Balance within society is defined through reciprocal relationships, “within
which people connect and harmonize with each other, the natural world, and time itself” (what-when-how;
Nambe Pueblo (Native Americans of the Southwest, 2017).
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Figure 6. Original site plan map of Santa Fe, New Mexico Central Plaza (2017)

In consideration of the importance of nature’s elements in day to day Pueblo life, as demonstrated in the
aforementioned Taos Pueblo, the center of activity, along with dwellings, were and continue to be in those still
existing today, clustered in a manner that promotes these value systems. The orientation of structures is
strategically placed with agricultural fields and nature surrounding. Interconnected habitats and centralized
gathering spaces for the community dominate in the center, the nucleus from which all social and community
needs, as well as daily exchanges are carried out.

The establishment of Santa Fe, following the Spanish Colonial tradition of community planning in Figure 6, like
the Pueblos, also centered life not only near the water source of the Santa Fe River, yet also around a focal
gathering point, or the plaza (Herzog, 2006). However, unlike the wise choices of early community planning,
sprawl has become the more recent norm in Santa Fe as well as cities throughout the world. Unfortunately, the
overhaul of rebuilding communities from scratch in order for inhabitants to experience a more intimate
connection to nature in day to day life is an undertaking that would require a great deal of financial outlay; the
action of which is not the most sustainable solution for solving the challenge. Rather than new construction, the
Ecovillage of Ithaca, a community that has cohabitated as a collaborative community since the early 90’s in a
similar pattern as has been described throughout this paper, recommends taking small steps in transformation
toward greener living. The community suggests that equality in voice, partnership with neighbors and
incrementally moving towards more sustainable methods, both structurally and in habits of practice comprise the
most successful model for creating longevity and effectiveness in sustainability (Ecovillage Ithaca, 2017).
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Figure 7. Original Ranch House and surrounding land of Rancho Siringo Neighborhood in Santa Fe, New Mexico.
Retrofitting and Reconfiguration Plan for Sustainable, Participatory Community Pocket Neighborhood (2017)

As demonstrated in communities and cultures throughout the world, agriculture is a natural “knitter” in societies
dating back to the very beginning of civilization and therefore, an excellent starting point in the forging of
neighborhoods. The petals, or imperatives in the living building and living community challenge, though a
commodified version of sustainable modeling, provide a map for all construction design as well as community
planning direction. The focus of the living community challenge is upon populace well-being, community ties,
beauty in surroundings, and sustainable living practices. The current highest standard of sustainable
measurement, the living building and community challenges serve to disrupt the status quo and shift mindsets
toward new possibilities and methods in construction and design (International Living Future Institute, 2017).

Shown above, Figure 7 provides the conceptual site plan for the transformation of an identified, historical
neighborhood experiencing the challenges of urban sprawl in Santa Fe, New Mexico. Such locations identified
throughout cities, require an overall site plan, addressing the main actions considered important and to be taken
as a community. The first step is found in safeguarding equanimity of voice: a collection of opinions, needs and
ideas, followed by the generation of solutions. Important questions include those which address social and
economic needs. It is imperative to consider the behavioral and freedom of choice options that are available to all
members of neighborhoods: Identifying what matters most to those involved as well as what is possible as far as
policy is concerned. In the sample site plan shown above, the removal of walls and fences, return of a
community farm, as well as rain gardens, water harvesting, attached greenhouses for solar gain and food security,
a children’s play area and establishment of community gathering spaces, has been created. The site plan offers a
view that is only slightly different from that of the suburban sprawl currently surrounding the vicinity and yet
within its design lay a plethora of connecting possibilities to greenspaces throughout the City and other
neighborhoods. Particular attention is focused upon the need for water harvesting and recycling due to the high
desert climate of the location, closeness to a major and vital arroyo drainage system, and the cultural value of the
Santa Fe River. The continuation of incremental steps toward the additions shown in the structures and on the
land, provide the gradual transformation toward a groups’ active involvement in their environment and the
ecosystems upon which they rely, meanwhile reducing carbon footprints and solidifying community
relationships.

7. Conclusion

Through center focused planning and retrofitting built environments with ease of access to nature, incorporating
the requirement of dependence and early contact with the immediately surrounding environments in the design
of neighborhoods, the costs associated with mental health maintenance, as well as carbon footprints will be
reduced, and the next generation of environmental stewards will emerge. Applying these findings in practical
ways to small areas throughout urban centers empowers communities to set up their own best, sustainability
solutions in partnership with each other; a strategic approach that is further realized through planning policy
incentivizing innovation and community connection in this regard.

The tour through which the reader has been led offers a macro to micro journey into the possibilities for a more
natural path than humankind has traversed in the past 100 years without the limiting of accessibility through
commodification, hegemonic motivations of trademarking, divisive tactics and corporate credentialing.
Fortunately, the ancestors of humanity and many remaining cultures possess a great deal of knowledge that is
still available for application today. Science shows definitively that the brain is healthier on nature, that mental
health is improved in green buildings, and that soil under the fingernails brings about a sense of calm and
increases immune system functioning. It is almost too simplistic for those who are accustomed to the stressful
chaos of urban-centered life, to believe. The implication in this finding is that any introduction of more nature,
exposure to pleasant scenery, early and direct contact with nature, in a habitat, a school, a hospital, supports
place attachment, stewardship and therefore, emotional well-being.

The data shows the same strong connection to mental health and resiliency in the social realm: People need
people. Human beings need to feel connected to others in a way that is meaningful. Culture and how cities and
neighborhoods are configured will support or tear down this need. However, the culture of a nature-dependent
community: A nature-educated community in shared relationship with the center of their home, valueing their
surroundings, gardening, collecting water, planting trees, caring for the preservation and beauty of the land,
water, and air—together as a community, provides an opportunity for a mutual common bond with nature and
the creative forces upon which humans rely for their existence.
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Equally important are the systems which foster the culture within a community: Federal and local policy in
alignment with the vision of creating a culture of nature dependent residents provides support for the connected
human story as well as the essential benefits of resiliency required of all communities in the face of climate
change—adaptation for survival and thriving together, in cooperative and participatory alliances which date to
the beginning of time—it is simple. The ideals of sustainable design are too often packaged in corporate labels,
and criteria meant to motivate through the economy, yet that same economy often results in more damage to the
environment. Everyday people wield the most power in affecting genuine change in their communities. Those
who have come before, developing efficient, sustainable and intimate relationships with place and nature prove
this. Those who continue in the sustainable day-to-day practice of indigenous wisdom demonstrate the logical
potential of maintaining life preserving values and skills of relationship to earth.

In focus of potential horizons, it is proposed that a return in approach that mirrors the core concepts of our
ancestors methodology, before industrialization was adopted begin; an approach informed by collaborative
systems yet open to cultural and ecologically relevant participatory innovation. These systems emphasize
community efforts in order to create the built environments for children to live and play that are inseparable from
nature. For a healthy and resilient future, efforts should be paid to design built environments and cities in such a
way that link humans with each other and our planet in collaborative, interdependent, interactive relationship,
and intention. The way of nature—the foremost “best of” model, unpackaged, and within which humans are
inextricably, and wondrously a part.
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