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Sustainable Development: 
A Window on the Future 
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Abstract - Policy makers, governmental officials, 
scientists, and people in general, have come to 
recognize that the Earth’s biocapacity is being 
rapidly depleted beyond sustainably renewable 
levels. As worldwide population continues to 
grow at an unprecedented rate, and as ever 
greater of amounts of biophysical goods are 
appropriated and consumed by the people of the 
Earth, this recognition has taken on the urgency 
not felt by previous generations. In this regard, it 
would be most helpful to have a means by which 
to see into the future, in general terms. 
Sustainable Development Science and Human 
Dimensions Research provide just such a means. 
Combining these fields of study, allows for the 
development of what-if-scenarios, and makes 
available, through observation and analysis of 
both qualitative and quantitative data, an 
analytical suite with which to address the 
problems and challenges associated with 
achieving sustainability, worldwide. This window 
represents a reasoning framework, within which 
to work out the dense and complex problems of 
sustainable development. At this moment in time, 
working out these problems is greatly 
complicated by the diffused state-of-the-science, 
resulting from fissiparist tendencies, which are 
now spread across a wide range of fields, 
exhibiting a profound absence of coherence 
amongst them, which is to say, a serious 
absence of interdisciplinary and multi-disciplinary 
collaboration. This growing tendency inhibits a 
concentrated focus, which is essential for solving 
the multi-faceted problems of sustainability.  
Keywords – biosphere, fissiparism, geosphere, 
human dimensions, sustainability 
 

1.  Introduction 
 

Many are the things that man seeing must 
understand. Not seeing, how shall he know what 
lies in the hand of time to come? 

                    -- Sophocles 
 
The Science of Sustainable Development is a 
field of inquiry that is principally observationally 
based. Observations are made, which lead to 
hypotheses, which are formulated by analyzing 
past and present field observations in conjunction 
with the assessment and application of statistical 
data sets gathered directly through field work or 
indirectly through data collected and published by 
others, such as government agencies. Unlike 
Particle Physics or Molecular Biology, the 
Science of Sustainable Development is not an 

experimentally based science. It does, however, 
have certain quantitative capabilities with which 
to measure sustainability parameters. 
Quantification when required is effected by the 
technique now known as “Ecological Footprint 
Analysis”. Ecological Footprint Analysis allows for 
quantifiable analysis of the consumption of 
biophysical goods (Food, Fuel, fiber, et. al.) by a 
specified population, juxtaposed to the global 
land equivalents, from whence such biophysical 
goods are derived. 
 

A Definitional Perspective 
 
 The most commonly used definition for 
Sustainable Development and therefore  
Sustainability may be stated as follows, 
according to the Bundtland Commission Report: 
 

Development that meets the 
needs of the present without 
compromising the ability of future 
generations to meet their own 
needs. It contains within it two 
key concepts: the concept of 
"needs", in particular the 
essential needs of the world's 
poor, to which overriding priority 
should be given; and the idea of 
limitations imposed by the state 
of technology and social 
organization on the 
environment's ability to meet 
present and the future needs, 
(Brundtland Commission, 1987). 

 
This definition has been the mainstay of the 
worldwide movement for Sustainable 
Development movement, since 1987. As a point 
of departure, it is as good away as any to 
examine the Science of Sustainable 
Development. It assumes implicitly that 
Sustainable Development is attainable. Which is 
to say, if everyone can be brought on-board, and 
in so doing, create the collective political will to 
make it so. In this regard, a collective blindness 
to reality seems to have ensconced itself in 
intellectual ideology of many who are currently 
operating in the realm of practice, and 
scholarship for this science. 
 Simply stated the Science of Sustainable 
Development seeks to assess and thereby 
quantify the total human impact on the biosphere 
as follows: 
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[(Total Human Impact on the Ecosphere) = 
(Population) x (Per capita Impact)] 

 
We no longer ask whether a specified population 
of a given region can support sustainability. The 
inverse is now at the center of the problem. In 
other words, the question concerning 
sustainability is now more critically stated as, how 
much productive land and water area in various 
ecosystems is required to support a particular 
population in a specified region, indefinitely at 
current consumption levels using prevailing 
technologies.  

The Field of Sustainable Development 
now faces the same problem that the Field of 
Geography has for the past 50 years, and 
continues face this problem in terms of 
fissiparism. Geography, in this regard, is a 
Mother Discipline, from which many have 
appropriated its core tenants. Moreover, after so 
appropriating, and renaming that which was 
taken, is propounded as something new and 
different, thus the term fissiparism is used to 
characterize such appropriations. Sustainable 
Development, therefore, now faces the very 
same dilemma. The same reluctant 
organizations, that now trade on its importance, 
refused or seem reluctant in the past, to give the 
Science an open and fair hearing.  

 
 

Characterization of the General Problem 
 

With this acknowledgement of the State-
of-the-Science in mind, how shall we proceed in 
terms of Sustainable Development, as the 
window on the future? The Science of 
Sustainable Development allows for the first time, 
a window on the future, by assessing not only the 
consumption of biophysical goods from the 
ecosphere, but the rate of that consumption as 
well, utilizing the quantitative technique of 
Ecological Footprint Analysis. As the drawdown 
of the Earth’s biocapacity accelerates, the world 
of tomorrow begins to reveal itself. This 
revelation is consequently perceived, as a poorer 
material standard of living in the developed world 
and a catastrophic reduction in the basics for 
survival in he developing world grows, becoming 
a persistent reality. This growing reality may be 
expressed as Ecological Overshoot. The 
phenomenon of Overshoot is like ecological 
overspending. Experience teaches that any 
business that does not keep financial accounts 
will ultimately go bankrupt. Therefore, we must 
keep records that will document whether or not 
we are living within our ecological means, or 
whether we are running an ecological debt that 
will, over time, deplete our renewable assets. 

 

 
Figure 1:  Ecological Debt Day Representation (Courtesy of the Global Footprint Network). 

 
 

Overshoot
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As can be seen in the preceding graph, 
human populations, as they grow and spread, 
consume ever-vaster amounts of biophysical 
goods. In so consuming, we can perceive the 
Earth of tomorrow in terms of environmental 
quality, biological diversity, the loss of species, 
water quality, air quality, and the grim outline of 
global climate change. Thus, to bring about this 
ability to see the future as the consequence of 
Sustainable Development Science is to be able 
to calculate ecological footprints. Therefore, to 
compile this kind of information requires 
extensive time budgets. For example, in a given 
country or region, there may be well over 3,000 
data points required to do the necessary 
calculations to arrive at the ecological footprints 
of these types of geopolitical entities. Therefore, 
the Science of Sustainable Developed may be 
likened to a lens through which the gross future 
may be visualized. Therefore, the question that 
the Science of Sustainable Development asks is, 
“How can we all, in whatever the country, region, 
city, town, village, or hamlet enjoy great lives, 
and achieve this using fewer goods appropriated 
from our planet’s ecosphere”? The lens of 
Sustainable Development Science, therefore, 
focuses on this problem. 

   
2.  A DISCUSSION AND ANALYSIS OF 

PROBLEM 
 
 In recent years, Sustainable 
Development has lost traction in its ability to 
capture the attention of people and sustain it over 
time. It is being written off and is being 
appropriated by other disciplines, a seeming 
contradiction. In the desire to appear as “Green”, 
practitioners of Architecture and Interior 
designers have professed their belief in 
Sustainable Development to enhance their bona 
fides as environmentally friendly and thus Green.  
Other disciples now drawn up under the umbrella 
of Sustainable Development include the Social 
Sciences, Political Science, Urban Planning, 
Environmental Studies, and certain practitioners 
of the Law.  

 It is well to remember, that the Science of 
Sustainable Development was born of a 
pervasive awareness, that national failures to 
sustain economic development and manage 
natural and man-created environments threaten 
to overwhelm all of our communities. De-
velopment cannot subsist on a deteriorating 
resource base. The resource base cannot be 
improved or protected when growth leaves out of 
account the costs of environmental degradation, 
destruction, and misappropriation. The over-
arching goal of sustainable development is to 
maintain our community populations and 
institutions across future generations without 
degrading the carrying capacity and utility of our 
capital stocks, essential infrastructure, and the 
human living environment. The primary measures 
of sustainability are structural and functional 
integrity, intergenerational capacity, and 
continuity. Clearly, the best science based tools 
to address the problems of sustainability are 
Ecological Footprint Analysis, Carbon Footprint 
Analysis, and Human Dimensions Research. 
When applied to the problems of sustainability, 
both the human and scientific complexities are 
revealed. Human needs, desires, and 
consumption continue to drive global resource 
appropriation, and it is Ecological Footprint 
Analysis that inventories, calculates, and analyze 
this consumption. 

The ways by which people modify and 
adapt space in the Built-Environment plays an 
important and consequent role in resources use 
and utilization, because these resources 
(biophysical goods) are appropriated from the 
Biosphere and Geosphere. Additionally, the Built-
Environment, as previously cited, represents a 
complex whole, comprising myriad, and 
complexly interrelated groups of spaces, which 
are modified and adapted on a continuing basis 
to meet daily human purposes. The Functional-
Relational schematic below, attempts to 
represent, describe, and visualize the elements 
comprising a model for achieving the goals of 
Sustainability at various scales of human activity. 
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Figure 2: Theory, Mechanics, Applications, and Public Policy for Sustainability. 

A Suggested Sustainable Development Functional-Relational Model for Sustainability 
 

 
This schematic attempts to represent, describe, 
and visualize the elements comprising a model 
for achieving the goals of Sustainability at various 
scales of human activity. It is intended to serve 
as a guide for planners, managers, and 
administrators. It also bespeaks the fact that 
sustainability is complex, and highly nuanced. It 
provides a basis for understanding among all 
stakeholders, which of necessity, includes 
scientists, managers, funding agencies, and 
ordinary people at the local level.  
The above schematic (Figure 2) is also designed 
to state in the strongest terms possible, that 
sustainability initiatives and projects most be 
highly concrete, based upon the data and 
guidelines developed by interdisciplinary 
scientific teams, and policy makers.  
 

3.  Conclusion 
 

It was thus becoming apparent that nature must, 
in the not far distant future, institute bankruptcy 
proceedings against industrial civilization, and 
perhaps against the standing crop of human 
flesh, just as nature had done many times to 
other detritus-consuming species following their 
exuberant expansion in response to the savings 
deposits their ecosystems had accumulated 
before they got the opportunity to begin the 
drawdown…Having become a species of super-
detritovores, mankind was destined not merely 
for succession, but for crash.  
                                                                                                                                                                                                                                                                                                                                                                         
-- Overshoot     
          Catton 

 Because the Science of Sustainable 
Development is interdisciplinary, it is naturally 
allied with Human Dimensions Research. As a 
research suite, they provide both the macro and 
micro analytical frameworks respectively, with 
which to address the challenging problems of 
sustainability. Human Dimensions Analysis 
addresses that point at which people appropriate 
biophysical goods at the zone of friction between 
people and their environment within which they 
modify space to meet a variety of human needs 
and living requirements. In Human Dimensions 
Research, what is sought is a fundamental 
understanding of the aspects of human behavior 
as that concerns natural resource management 
and policy. It therefore applies the findings of its 
research to concepts, and empirical findings to 
real world, contemporary problems of 
management. 
 Thus, within the theoretical and applied 
knowledge corpus of Sustainable Development 
Science and Human Dimensions Research, there 
is a window on the future. Through this window, 
one may view the gross outline of tomorrow, 
which offers a cautionary vision. The view from 
this window, allows for the luxury of anticipating 
alternative future scenarios upon which to base 
and build sustainable natural resource 
acquisition, distribution, utilization, and 
consumption. These resources include, Marine 
Fisheries, Wild Species (including their habitats), 
Forest, Soil, Grasslands, Water, and Minerals 
(including Oil, Coal, and Natural Gas). Based on 
the future view or views possible, public policy 
options, and management mechanics may be 
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formulated, and consequently agreed upon, by 
policy makers which will take into account, the full 
spectrum of stakeholders, in order to assure 
agreed upon measures for achieving 
sustainability in both natural and human-made 
systems. Within this calculus, the Built-
Environment must not be excluded from the 
equation for sustainability.  

The ways by which people modify and 
adapt space in the Built-Environment plays an 
important and consequent role in resources use 
and utilization, because these resources 
(biophysical goods) are appropriated from the 
Biosphere and Geosphere. Additionally, the Built-
Environment, as previously cited, represents a 
complex whole, comprising myriad, and 
complexly interrelated groups of spaces, which 
are modified and adapted on a continuing basis 
to meet daily human purposes.  

In the final analysis, achieving worldwide 
sustainability so that humans may live upon the 
Earth in material comfort into the indefinite future 
must be a bottom-up process. Further, that it 
must unfold on a community-by-community basis, 
rooted in tangible and concrete development 
activities. These activities must be designed and 
implemented so that they will lead to livable 
human communities, which will become 
commonplace in the lives of ordinary people, at 
whatever the scale of human settlement in which 
a person lives, works, and plays.   
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