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Introduction

We live at a point in the earth’s history at which human

impacts on the environment are, for the first time,

threatening not only the local but also the global

functioning of ecosystems (Running 2012). With

nowhere else to go, humanity must answer an

overwhelmingly important question: given the exist-

ing constraints of population growth and economic

demand, how can we reduce our impacts on our life

support system? Current debate on this topic appears

to be polarizing around two extremes. On one side, the

‘ecomodernists’ have argued that people should

distance themselves from nature to reduce their

impacts on it (Anonymous 2015). On the other,

environmentalists have argued that people protect

what they know and love, and that by distancing

humanity from nature, we will lose our understanding

and appreciation of it (Pergams and Zaradic 2008).

Both positions tend to elicit strong responses. The

issue itself is, however, extremely complex. At the

heart of the dilemma that our distance from nature

raises are the same dynamics that currently prevent us

from taking remedial action despite very clear scien-

tific evidence that solving problems such as anthro-

pogenic climate change requires immediate and

extensive action, if indeed it is not already too late.

We briefly review the influences of technological

development, globalization and urbanization and

show that ‘‘distance to nature’’ is both problem and

solution. Resolving this dilemma requires reducing

our distance to nature through information about

biodiversity and enhancing contact with nature, while

increasing it by reducing our global footprint, avoiding

lock-ins to unsustainable economics, and fostering

innovations and experiments. Sustainability depends

on adopting a form of environmental austerity to

reduce the environmental debt that societies have

already accumulated.

How did we get here and what does it mean?

The last two centuries have seen unprecedented

technological and cultural development. This has

provided the base for population growth and economic

development while making old ways of living—

particularly, depending primarily on the land and

locally produced goods and services—redundant
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(Morton 2007). Upscaling of food production from

local to global has been made possible by advances

(such as intensification, improved infrastructure, new

technologies, and the growth of regional markets) that

have led to profound changes in patterns of settlement

and land use (Foley et al. 2011). It is relatively easy in

most cities to obtain not only staple foods but also

products that are produced far away and/or are locally

out of season. Large segments of the human popula-

tion have been freed from the constraints of local food

production and have become refocused on the pursuit

of non-ecosystem services, such as consumer goods

and entertainment.

More than 300 years after the invention of the

steam engine and 105 years after discovering how to

produce mineral fertilizers, only a small proportion of

the world’s population directly experiences the depen-

dence of their well-being on nature (Raudsepp-Hearne

et al. 2010). Although still 46 % of the world’s

population lives in the countryside, it is unclear how

heavily these communities depend on local natural

resources. In wealthy societies, living in the coun-

tryside is often a lifestyle choice for people who

participate in other income-generating activities

(Prince 2016); and in less developed nations, the rural

poor may be heavily subsidized by remittances from

family members who work in cities (Adams 1998;

Christiaensen and Todo 2014). As cities have grown

and the balance of economic wealth has shifted out of

the countryside, rural communities have declined. In

Sweden, for example, while other sectors have grown,

fewer farmers now produce more food than they did a

100 years ago (Fig. 1). Rural areas and marginalized

communities, the easily ignored and powerless of

today’s world, bear much of the impact of society’s

demands in the form of environmental degradation

and biodiversity loss (Foale et al. 2013).

Humanity is now a dominantly coastal, urban-

dwelling species. Our withdrawal from natural envi-

ronments, coupled to our ability to integrate over

spatial variation by sourcing food and other goods

from a wide variety of markets, has allowed many

people to forget about the realities of ecosystem

change and uncertainty. These trends—particularly

technological development, globalization and urban-

ization—have had various important implications for

society’s relationship to nature. Such implications

may be both positive and negative in terms of how they

affect human impacts on the biosphere.

On the positive side the major trends of the Anthro-

pocene provide some notable opportunities in relation to

information, communication, and mass action. An

increased and better flow of information has brought

people closer together (the ‘‘global village’’; Bunch and

Hellemans 2004) and having accurate information on

resource availability is key to finding a path to

sustainable development, as proposed in the Sustainable

Development Goals of the United Nations (UN General

Assembly 2015). Our capacity for monitoring and

measuring changes in earth systems is higher now than

at any point in the past. The depth of information about

the natural world that is available, ranging from simple

educational material and documentaries to cutting-edge

earth observation systems, also means that people can

have a better appreciation of nature and threats to nature

than ever before (Schulze et al. 2015).

Relatively recent development of the capacity to

communicate globally, quickly and cheaply, means that

news about environmental change and events can spread

rapidly though the sections of the human population

with access to these technologies. Knowledge about best

management practices under given climatic and envi-

ronmental conditions, and advance warnings of drought

and disease, are already available; for example, via

mobile phones for rural African farmers (CGIAR 2010).

Communication can also be used to coordinate and

motivate mass action in new ways. Events such as those

unfolding during the Arab Spring of 2010 to 2012 would

have been unthinkable in the absence of new commu-

nication technologies. Social media played an important

role in communication between activists coordinating

demonstrations and protests in the countries of the Arab

League and its surroundings, leading to civil change

(McGarty et al. 2014). Communication can also allow

the voices of the disempowered, such as marginalized

communities who have felt the effects of upscaled urban

demand, to be heard.

The obvious negative implications of current trends

in human-environment relationships relate to exter-

nalization, relevance, and demand.

Externalization or ‘make it someone else’s prob-

lem’, is a consequence of globalization of the global

resource use system. For example, the environmental

and socioeconomic impacts of biofuels have been

among the most hotly contested policy issues over the

past decade, with US and European Energy policies

causing indirect land use effects (Liu et al. 2015).

Similarly, the volume of globally traded virtual water
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(i.e., water traded among countries as goods are

traded) has doubled from 1986 to 2010 (Carr et al.

2013).

Relevance or ‘we care less’, derives from reduced

contact and experience. As human interactions with

nature change, so do our conceptions of what is normal

in our local environment, what is important, and what

level of change is acceptable. City dwellers—now the

majority of the global population—may have a very

forgiving concept of what constitutes a degraded

landscape, and gradual environmental change can

exacerbate acceptance of environmental change via

shifting baseline syndrome, where knowledge is lost

because younger generations are not aware of past

conditions or as individuals forget their own past

experiences (Papworth et al. 2009).

Demand or ‘we want more’, is a major problem in

relation to increasingly wealthy urban populations. As

wealth increases, people increase their consumption of

luxury foods (e.g. fresh fruits, meat) and their demands

for other natural resources or derived products (fibre,

fuel), Fig. 2. If markets do not truly capture the

environmental costs of upscaling, and if no one

experiences limitations in resource availability, then

there is no perceived limit on demand for resources or

waste disposal. Increasing resource use efficiency may

Fig. 1 160 years of

development of agriculture

in Sweden (Edvinsson

2004). a Value added to

Swedish economy by

agriculture: proportional

contribution drops heavily

but total contribution

increases. b Displays

numbers of people

employed in Sweden since

1840 by sector. This shows a

heavy decline in number of

people working in

agriculture
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lead to greater consumption via rebound-effects

(Alcott 2005). In the absence of local signals of

ecosystem stress, human over-consumption becomes

likely (Cumming et al. 2014).

Solutions

An increased distance between human societies and

nature is part of modern human civilization in the

Anthropocene. However, to argue that a greater

distance to nature per se is the solution for future

development is a core misconception that pervades

recent environmental debates. Humans have altered

the earth’s climate, its oceans, and the majority of its

terrestrial surface (Ellis 2015). A land-sparing strategy

of setting aside areas with pristine habitat ‘for nature’,

and segregating people from nature, is neither sensible

nor sufficient (Fischer et al. 2014; von Wehrden et al.

2014). It is based on the optimistic but questionable

assumption that intensification and innovation can

continue in the same way that they have done for the

last decades to centuries. Production of renewable

resources reached a peak between 1989 and 2008

(Seppelt et al. 2014), further photosynthetic efficiency

is expected to be hard to achieve (Zhu et al. 2010),

agriculture is encountering diminishing returns (Til-

man et al. 2002), and future innovation requires

Fig. 2 Urbanization and meat consumption of 162 countries

with available data from the FAO for year 2014 (FAO 2014).

The more people life in urbanized areas the more likely is a

nutrient rich diet, i.e. meat consumption per day per capita. Size

of the points indicates total population, if above 80 Mio. country

names are plotted
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expenditures on human capital (Huebner 2005;

Fenichel and Zhao 2014).

Contact with nature and environmental change is

central to both our desire and our capacity to care for

the environment. Our distance to nature needs to be

increased by reducing pressure on the environment,

for example by closing the dietary gap, reducing

waste, stopping deforestation, and reducing GHG

emissions (Foley et al. 2011), rather than by taking

people out of nature. To achieve a reduction in

pressure, we therefore need a two-pronged strategy

that includes both closeness and distance.

Closeness to nature can be fostered by bringing

plants and animals back into cities, and by improv-

ing access to areas in which people can have contact

with nature. Education, natural history observations,

and communicating the improved understandings

and interesting stories that science provides help to

bring people closer to nature. Citizen science, for

example, offers a fast-growing approach to getting

people involved in exploring and understanding

ecosystems (Silvertown 2009). Similarly, growing

trends towards organic food, urban agriculture, and

recognition of the value of local production, partic-

ularly through such venues as farmers’ markets and

schools, can help people to understand and learn

about ecosystems, limits on ecological production,

and sustainability (Falguera et al. 2012).

Distance to nature seems to be extremely difficult

to achieve. Doing so will require that people are

willing to regulate their own use of resources, or to let

governments do so for them; essentially, we need a

new form of environmental austerity. As a debated

concept in fiscal policy (Connolly and Chrisafis 2012),

the application of austerity in the field of human

resource appropriation suggests that reducing our

environmental debt on nature’s capital (Barbier 2014)

must be achieved either by

(1) Expenditure cuts (i.e., strictly preserving nature

in protected areas and expanding natural areas

even in locations that are not formally

protected);

(2) Bringing our rate of usage and other impacts

below the regeneration rate of ecosystems; and/

or

(3) Increasing tax, in the form of increased taxation

(whether formal or de facto) of environmentally

harmful economic activities.

Since industrialization, we have lived in an eco-

logical deficit-spending world. Rebuilding natural

capital takes time and space. Thus, by combining

various measures of environmental austerity, it should

in theory be possible to rein back over-exploitation

and move human society towards a more responsible

balance between consumption and conservation.

Doing so in practice will, however, have implications

for short-term economic growth. Implementing envi-

ronmental austerity will require a clear mandate from

society and binding commitments from governments

and businesses.

Achieving a suitable balance between people and

the rest of nature will also require innovation and

experimentation, particularly in the areas of environ-

mental governance and economics, where incentive

structures designed to reduce consumption must be

balanced against their political feasibility. Since

economies cannot be decoupled from nature (Khan

2015), human societies will have to find pathways that

maintain human wellbeing while moving out of

consumption traps. Cities, with their local distancing

effects, are not necessarily ‘the’ solution because of

their effects on resource demands. While cities reduce

some anthropogenic impacts, they magnify others,

particularly if consumption patterns change in urban

communities (e.g., increased demand for meat in

urban environments). Recent theoretical advances

suggest that these gradual changes (for instance, in

resource limitation) should be interpreted as reasons to

take immediate action to avoid crossing a threshold

into collapse or degradation (Seppelt et al. 2014;

Scheffer et al. 2015).

The temptations of simple solutions should be

avoided in this debate, which has considerable com-

plexity and many political and social implications.

Differences in resource use between the developed

world and the developing world, for example, raise

difficult and important questions for reducing anthro-

pogenic impacts on nature. If developed societies

continue to demand increasing quantities of resources,

then once local supply is exhausted or at full capacity,

they will inevitably have to increase their scale of

resource acquisition by exporting their demands to

unexploited areas in less developed nations. As these

nations develop in turn, they cannot follow the same

approach because there will be nowhere left to exploit.

The earth simply cannot provide a quality of life based

on the consumption pattern of the richest societies for
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a population of 9 billion people. In the distance to

nature debate, therefore, the plight of the poor cannot

be ignored. Strategies for increasing our distance to

nature without population declines can only be

equitable if they are based on austerity and not simply

on a handing-on of environmental problems and

overexploitation from rich nations to poor. Technol-

ogy, and particularly a shift away from fossil fuels to

cheap sustainable energy, will remain a vital compo-

nent of any solution. Good solutions to the sustainable

use of landscapes need to be identified and quickly

taken up by others (Wiens 2009). Since no single

solution will work in every case, there is a need to

improve social learning processes (Cundill et al.

2012). These processes must be strongly supported

and fostered, for example by the creation of an

insurance fund to provide security for communities

that are willing to attempt broad-scale experimenta-

tion with more sustainable ways of living (Cumming

et al. 2013).

With more people now alive than ever before,

coupled with better nutrition and education, the

number of innovative thinkers in the global population

must now be higher than at any point in human history.

The challenge for this mass of people will be to find

ways of coping with and reducing the environmental

debt societies already have accumulated—adopting a

form of environmental austerity—while avoiding the

simple, polarized views that currently characterize this

complex debate.
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