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Human Ecology

Human ecology is an interdisciplinary approach to 
understanding human-environmental systems. The field 
seeks to combine understanding of the biophysical reali-
ties of human existence (such as dependence on natural 
resources) with the social and psychological dimensions 
of human health and well-being.

Human ecology focuses on understanding humans and 
their environments as parts of a whole. Although the 

field predates current debates about sustainability, it shares 
concern for the limited capacity of the Earth to meet the 
demands that humans are placing on it. Human ecology 
is also concerned with ethical questions about how fairly 
environmental resources are shared among people and 
other living things, and identifying the rights and wrongs 
of existing situations and proposed alternatives. Where 
the human-environment system is changing in ways that 
cause problems for people, human ecology focuses on what 
is ultimately driving that change, and the consequences. 
By seeking the ultimate, rather than immediate, causes 
of change, human ecology typically locates the sources 
of many problems in aspects of the dominant culture, its 
attendant values, and resulting human behavior. The chal-
lenge then is to identify interventions that will result in 
improved environmental outcomes and that are fair and 
acceptable to the people who are affected. Human ecolo-
gists are then typically committed to act as change agents 
by seeking interventions that improve the health and well-
being of people in a humane and sustainable manner.

Human Ecology and Sustainability

Human ecology is able to make a valuable contribution to 
understanding and improving situations that are labeled 
as sustainability problems because it provides approaches 

that rely on multifaceted analyses. Sustainability problems 
typically involve a degree of scientific uncertainty, in that 
it is not always possible to gauge accurately the status of 
the key environmental variables that have to be managed. 
For example, it is hard to assess the carbon stored in agri-
cultural landscapes under different management regimes, 
yet this could be a key element in promoting sustainable 
farming practices. In addition, sustainability problems 
often have no clear boundaries and cut across institutional 
and jurisdictional boundaries, including different depart-
mental responsibilities or state and national borders, such 
as when atmospheric pollution from a smokestack in one 
state causes acidification in the forests of its neighbor. In 
many cases the ultimate cause of a problem is at a great dis-
tance in time or space from its effect. For example, a con-
sumer’s choice of coffee bought from a local supermarket 
can affect, for better or worse, the environmental health of 
a coffee plantation landscape in a distant country. Many 
problems are the unforeseen and unintended consequences 
of human activity that made perfect sense at the time. Irri-
gating a property to increase food yields makes sense, as 
does building freeways to relieve traffic congestion. Yet an 
unintended consequence of irrigation might be to mobilize 
naturally occurring salts in the soil and eventually render 
it useless for farming; similarly, freeways can make private 
vehicle travel choices more attractive and result in even 
greater congestion as more people adopt this method of 
transport. Problems can even defy definition. Building 
a hydropower station on a river might be the solution to 
a problem of renewable energy generation but the cause 
of a problem for river ecology and fish populations. This 
complexity is compounded as individuals and groups pro-
mote often-conflicting options for intervention to improve 
a situation, and various judgments about the desirability of   
proposed solutions. 
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With sustainability problems, pathways to improvement 
will often involve changes to human attitudes and behav-
iors as much as they will involve new or changing tech-
nology. Certainly technology can improve the efficiency 
with which an environmental resource is extracted and 
managed and reduce the unit cost of the good produced, 
but improving efficient supply cannot always keep up with 
total increasing demand. Modern jet aircraft can be more 
efficient as measured by the energy cost of each passenger 
transported per mile, but with soaring passenger numbers 
the total energy cost of the sector will increase. Expecting 
changes in people’s behavior requires ethical considerations 
of justice and fairness in terms of how people are engaged 
in the development of proposed solutions and, when costs 
are involved, how the burden of those costs is distrib-
uted. This ethical concern may also extend to species other 
than humans. With its concern for the ethical dimension, 
human ecology has a normative dimension that 
other sciences often lack or downplay.

Human ecology’s concern for the 
sociocultural dimensions of sus-
tainability problems is coupled with 
the recognition that ecosystems 
have a finite capacity to service the 
demands human place on them. If 
human demands on environmental 
resources exceed the rate at which 
those resources are naturally 
replenished, then the resource 
will inevitably be exhausted. At 
best, for very large stocks, this 
point of exhaustion may be far 
off into the future, which might 
allow postponing the inevitable 
requirement for human behav-
ioral change. A similar principle 
applies to pollution: problems 
arise when rates of accumulation 
exceed the natural capacity of the 
ecosystem to absorb pollutants. The 
unequivocal evidence is that human 
use of key resources is now rapidly 
approaching their limits, and many people 
already do not have access to sufficient resources 
to maintain minimal standards of health and well-being. 

The complex nature of sustainability problems means 
that they are best tackled using integrative, holistic 
approaches that combine traditional disciplinary knowl-
edge with other insights into the human condition, people’s 
beliefs and values, and their aspirations and motivations. 
Human ecology draws these insights from the social sci-
ences, as well as the humanities; arts and design; and lay, 
community, and nonacademic knowledge bases. The field 

seeks to provide a conceptual framework for research and 
learning that combines knowledge about what is and what 
needs to be done, with understanding about what motivates 
and enables individuals and societies to act on the basis of 
that knowledge. Human ecologists are agents of change, 
seeking to help societies achieve humane and sustainable 
futures.

Ecology and Human Ecology

Human ecology has its origins in ecology more gener-
ally. The term ecology was originally coined by the Ger-
man zoologist Ernst Haeckel in 1866 to mean, loosely, 
the “science of the habitat” (Lawrence 2001, 675). At this 
basic level, human ecology can be thought of as the study 
of the environmental conditions in which human beings 
developed, and the relationship of humans to the ecosys-

tems that support them and which they affect. 
The same principles apply to the ecol-

ogy of any species, but in the case 
of humans, the number of humans 
on the planet, their presence in 
almost all terrestrial ecosystems, 

and their impact on the planet is 
largely the product of the evo-
lution of human capacity for 
culture. If success is mea-
sured by sheer numbers and 
ability to colonize nearly 
every environment on the 
planet, then culture was an 
evolutionary advantage. 

The need to take cul-
ture and its effects seriously 
makes the study of the ecol-
ogy of humans different from 
the ecology of other animals. 
Other species exhibit behav-

ioral adaptation to their sur-
roundings, but for humans 

sociocultural adaptation is the 
prime mechanism for responding 

to environmental change. Humans 
can learn and adapt their behavior based on 

information provided by other humans, in stories passed 
from generation to generation and enshrined in enduring 
social institutions. Humans have a highly developed abil-
ity to imagine consequences of future action, although they 
do not necessarily act to avoid those consequences. Artistic 
creativity enables the celebration of traditional ways of liv-
ing and the imagination of alternative futures. Imagination 
and inventiveness also allow humans to develop tools and 
technologies that extend their capacity to access resources 
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from the environment and to rapidly change the efficiency 
with which they can convert resources into a service. These 
characteristics of cultural adaptation, social and individ-
ual learning, institutional arrangements, art and creativity, 
imagination, and technology, while not necessarily unique 
to humans, are developed to highly complex levels in them.

Development of Human Ecology

As human ecology developed out of ecology and the natu-
ral sciences, it followed a number of different trajectories. 
Current academic programs using the term human ecology 
often exhibit different characteristic concerns depending 
on which of these pathways they followed.”

Ellen Swallow Richards, born in Massachusetts in 
1842, is one pioneer of the discipline. Richards was the first 
woman graduate of the Massachusetts Institute of Technol-
ogy (MIT), graduating with a bachelor of science degree in 
chemistry in 1873. She also obtained a master’s degree, but 
the award of a PhD was beyond what MIT at that time was 
prepared to confer on a woman. Her disciplinary expertise 
was in industrial chemistry, but she had broader interests in 
the social movements of the day, including women’s issues 
and progressive social change more generally. In 1892 she 
used Haeckel’s term oekology to mean the science of the 
conditions of the health and well-being of everyday human 
life, elaborated as human ecology in 1907. But the biologi-
cal scientists resisted extending the concept of ecology to 
include social dimensions, and the term home economics was 
adopted in its place. Human ecology programs that derive 
from this lineage are still common in the United States 
today, typified by programs in education and childhood 
studies, nursing, family and community well-being, and 
local applied policy issues.

Today the study of human ecology may be defined by 
the interests, methods, and intellectual domain of particu-
lar disciplines. One strand of human ecology as a field of 
study arose within the sociology department at the Uni-
versity of Chicago in the 1920s. In this school of thought, 
ecological terms from the biosciences are applied to social 
change processes, using concepts such as competition, suc-
cession, web of life, and mutual interdependence. Versions 
of human ecology also developed within other social sci-
ence disciplines, such as geography, anthropology, and 
ethnology, but beyond contesting ownership of the name, 
these versions of human ecology have little in common. 

Growing environmental awareness in the 1960s gave 
rise to a different approach to human ecology. This mul-
tidisciplinary human ecology recognized the limited  
contribution that single disciplines could, by themselves, 
make to understand the complexity of human-induced eco-
logical problems. Typically arising in applied professions 

such as urban design and regional planning, these pro-
grams brought together a range of disciplines to apply 
their unique insights jointly to a given problem. Pragmati-
cally focused, these approaches collected insights from the  
contributing disciplines, without defining a unifying 
framework. The frameworks, assumptions, and method-
ologies are not transformed through their interactions with 
other disciplinary experts. Nevertheless, this multidisci-
plinary approach continues to be practiced by those who 
place a premium on maintaining forums in which different 
disciplines can share their insights.

Interdisciplinary Human Ecology

Human ecologists have sought to define a genuinely inter-
disciplinary field of study, in which the understanding 
achieved is more than the sum of the contributing parts. 
The challenge is to retain the power of disciplinary thinking 
while avoiding the partiality of such work. Interdisciplin-
ary human ecology tackles complex sustainability problems 
with approaches that have rigor but are not rigid. It may use 
a systems-based framework, which enables consideration of 
the influence and constraints of both social and biophysical 
drivers of change. The system in question, its boundaries, 
component parts, and its dynamics are defined by partici-
pating stakeholders. Such an approach enables the integra-
tion of the diverse values, desires, and needs of the human 
actors with the capacity of the environment.

As a college dedicated to human ecology, the College 
of the Atlantic in Bar Harbor, Maine, exemplifies the 
graduate attributes typical of a student of human ecology. 
It bases its curriculum on the following characteristics: 

• Be creative: use the imaginative and inventive powers of 
the human mind to tackle sustainability problems with 
original and adaptable approaches. This commitment to 
creativity has to include a willingness to take risks and 
sometimes fail, so long as failure is acknowledged and 
learned from.

• Think critically: reflect critically on the partiality of 
information, including the unavoidable prejudicial ele-
ments that arise from human habits, biases, and assump-
tions. This ability to think critically includes reflection 
on one’s own limitations and preconceptions.

• Engage with community: involve individuals, commu-
nities, and institutions in the design and implementation 
of solutions to their problems. This includes a willing-
ness to learn from their knowledge and traditions. It 
also requires participants to connect theory and practice.

• Communicate: communication is understood to be pro-
cesses of learning and not merely the transmission of 
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knowledge from one party to the other. Communication 
can include artistic and motivational elements.

• Integrate elements: think comprehensively about situa-
tions as wholes. The characteristic behavior of the whole 
emerges from, but cannot be reduced to, the interactions 
of the parts. Sustainability is a description of the behav-
ior of a system of interest to an individual or group as it 
changes or remains constant over time.

• Practice interdisciplinarity: recognize the strength and 
depth of disciplinary thinking and the crucial contri-
bution it can make to solving problems, while being 
aware of its partiality. Combining different contribu-
tions within suitable conceptual frameworks is crucial 
to creating the new knowledge needed to tackle sustain-
ability problems.
As an evolving approach to defining and investigating 

its subject matter, human ecology may appear to have a 
complex and occasionally contradictory history. This same 
diversity, however, prepares human ecology to contrib-
ute new approaches to complex and previous intractable 
problems

Human Ecology in Action

Many university-based human ecology programs around 
the world are sponsoring research and publishing that con-
tinue to define the field and also lead to public sustain-
ability initiatives. In addition, organizations 
such as the Society for Human Ecology, 
the Commonwealth Human Ecology 
Council, and the German Society for 
Human Ecology bring practitioners 
together to advance the field

As early as 1972, following a 
meeting organized by the Com-
monwealth Human Ecology Council 
(CHEC) in Hong Kong, a group 
of researchers, primarily based in 
the Human Ecology program of 
the Australian National Uni-
versity (ANU), undertook a 
major study of the city of 
Hong Kong and its popu-
lation. Published under 
the auspices of the United 
Nations Educational, Sci-
entific and Cultural Orga-
nization (UNESCO) as 
The Ecology of a City and Its 
People (Boyden et al. 1981), 
this landmark study applied 

a whole-of-system approach to the material and energy 
flows of Hong Kong and the sociocultural drivers of those 
flows. The study was a seminal work in research into urban 
metabolism and is an exemplar of research incorporating 
both the quantifiable and qualitative dimensions of sus-
tainability. In the twenty-first century, ANU continues to 
be a leader in the field of human ecology through its teach-
ing and research program, as well as through open discus-
sion at the Human Ecology Forum.

The aforementioned College of the Atlantic (COA) is 
entirely dedicated to the study of human ecology. COA 
places great emphasis on developing an applied approach 
through working collaborations with local and interna-
tional communities. Over the years a number of initiatives 
originating from student projects have, through commu-
nity engagement, been adopted in practice, such as the 
Maine legislature’s adoption of beverage recycling as a con-
sequence of work conducted by COA students. The college 
offers ongoing demonstration projects of applied human 
ecology in areas of collaborative decision making, environ-
mental design, conservation ecology, ecological education, 
green business, and watershed-based regional planning. 
COA has also received numerous awards for institutional 
resource management, campus buildings, and leadership 
in its commitment to carbon neutrality.

Human ecology research focuses on a variety of develop-
ment issues. Researchers from the Department of Human 

Ecology at the University of Tokyo have been 
involved in interdisciplinary research 

into relationships between human 
and environmental health in rap-

idly developing Asian countries. 
Studying rural areas, research 
teams have tracked changes 
to a broad range of indica-
tors of human well-being, 
such as income, labor 
arrangements, food and 
nutrition, exposure to 
various chemical com-
pounds, and health. 
Policy interventions 
designed to inf luence 

national development can 
be initially successful, but 
then after a delay, negative 
consequences appear. An 
example is rising food 
production: this may 
result in improved nutri-

tion, but a consequent ris-
ing chemical burden in the 



312  •  BErksHirE EncyclopEdia of sustainaBility: EcosystEm managEmEnt and sustainaBility

Sample D
raft

local environmental eventually leads to potential risks for 
community health. The relationship between chemical  
levels and community health is nonlinear, however, with 
different individuals and communities affected to differ-
ent degrees for a range of reasons detectable only at the 
local scale. Interdisciplinary human ecological research can 
suggest ways that policy interventions can be targeted to  
community involvement to achieve a balance of technologi-
cal and social initiatives that can produce more consistently 
positive outcomes.

Future Directions

Research in human ecology has been hampered by the 
field’s nontraditional nature, including perceptions that it is 
not a proper science. It has been challenging to find fund-
ing bodies willing and able to support interdisciplinary 
research or journals willing to publish the results. Because 
it is an awkward fit within the traditional departmental 
structures of the university system, recognition of merit 
and pathways for career development have been limited. 
Although these barriers continue to exist, there is growing 
recognition of the need for approaches like human ecology 
to tackle sustainability challenges. The Ecological Soci-
ety of America’s (ESA) Planetary Stewardship Initiative 
(Power and Chapin 2009) is devoted to fostering interdis-
ciplinary collaboration and defining the scientific needs to 
encourage sustainable social and ecological change. ESA’s 
Human Ecology Section was established to discuss and 
apply the ideas and methods of human ecology and allied 
disciplines. The Proceedings of the National Academy of 
Science (PNAS) also include a sustainability science sec-
tion committed to publishing research dealing with the 
interactions between natural and social systems and their 
impacts on sustainability. Leading academic institutions, 
including Stanford University in California, are also estab-
lishing groups to investigate sustainability issues with a 
human-ecological perspective. With these and other arenas 
opening up, human ecology will be well placed to make its 
contribution to sustainability challenges.

Robert DYBALL
Australian National University

See also Agricultural Intensification; Biogeography; Con-
servation Biology; Ecosystem Services; Indigenous and 
Traditional Knowledge; Land-Use and Land Cover 
Change—Management; Permaculture; Urban Agriculture
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