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Abstract: ―Make cities more sustainable‖ is an omnipresent slogan in architecture and 

urban planning. This article is a discussion on theoretical and practical boundaries of using 

the expression ―sustainability‖ with respect to the scientific community, therefore avoiding 

sustainability becoming a euphemism for ―doing good‖. By definition, it can be concluded, 

cities developed as counterparts to the hinterland and, therefore, they axiomatically should 

be and are as a matter of fact unsustainable. Furthermore, sustainability is a binary, not a 

gradual concept. Something is either sustainable or not. Aiming to increase the sustainability 

is consequently a sham battle. It would be necessary to change our perception to 

acknowledge that cities should be unsustainable in order to become efficient, seen from a 

global perspective including the hinterland. 
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1. Prelude 

―Make cities more sustainable‖ is an omnipresent slogan in architecture and urban planning.  

A quick Google image search reveals the utopian character of the term sustainable cities, as assembled 

in Figure 1. Thumbnail pictures in predominantly white, green, and blue colors celebrate the marriage 

of the bright and clean, even sterile urban envelope with nature, represented as a sufficient infusion of 

green spaces in the urban fabric; all together under a blue sky with some decorative clouds. Masdar 

City, ―one of the most sustainable communities on the planet‖ is the most prominent realization of that 

fiction [1]—at least partially, since construction is ongoing. 
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Figure 1. Green and blue are predominant colors in visions of future cities. The first four 

pages of Google image search results on ―sustainable cities‖ from March 15 in 2013. 

  

  

Again, I think, it is about time to evaluate the true meaning of sustainability, which should answer 

the question of what we need to do in order to make cities more sustainable. This article is therefore a 

discussion on theoretical and practical boundaries of using the expression sustainability with respect to 

the scientific community, avoiding that sustainability becomes a euphemism for ―doing good‖. I will 

show that, by definition, cities are the counterparts to the hinterland, and thus they axiomatically 

should be and are unsustainable. Unsustainable cities have been studied for many decades, even from 

different perspectives, but almost entirely as an expression with negative connotation. When Dolores 

Hayden in 2012 revisits the famous 1939–1940 World’s Fair the attention is put on human perception 

of futuristic scenarios and how this actually influences the trajectory of urban development [2]. Cars 

and their infrastructure are doomed as unsustainable by Hayden, and consequently cities, which are 

hosts for many cars and streets, entitled unsustainable cities. A more holistic view on urban networks 

in terms of city-hinterland dependencies and governmental failures is taken by Dentinho et al. [3], yet 

the case studies on islands (Easter Island, Santa Maria Island, and Corvo Island) fails to draw the link 

between the islands as geographic isolated places (by nature) and cities as functional concentrated 

places (by choice). Questioning the meaning of rural and urban as a matter of arbitrary boundaries, 

Allen exhibits a deeper recognition of what I will later call the ―reference area‖ of sustainability, yet 

she understands sustainability as a complex of 5-dimensional interaction [4]. Scott Campbell is critical 

towards sustainable cites in [5], calling the conceptualization of sustainability ―alluring‖, and describing 

―vague idealism‖, furthermore stating that a society as a whole is neither pure unsustainable nor should 

be fully sustainable, but in reality something in between. The fuzziness of sustainability’s meaning is 

finally not dissolved by Campbell; he keeps the word and suggests adjusting its conceptualization. A 

key approach my article follows is beyond doubt Rees and Wackernagel’s ecological footprint [6], maybe 

one of the strongest arguments for unsustainable cities in arguing that ―no city or urban region can 

achieve sustainability on its own‖ [7]. Yet they use the word sustainability when talking about cities, 
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where I argue that this is a categorical mismatch. Others topics on urban sustainability are typically 

measuring the sustainability [8], planning the sustainability [9], and broadening the meaning of 

sustainability [10], with the latter losing a close definition of urban sustainability to an extent that it 

becomes impractical for scientific usage. 

2. Introduction on Sustainability Today 

Even nowadays, the Brundtland report of 1987 is still mostly cited as ―the‖ definition of 

sustainability [11]: ―Sustainable development is development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs‖. The temporal 

boundaries are future and present, yet future is not otherwise specified by a certain year or time span. 

Time is therefore a premise; we are looking into processes over time. When contextualizing 

sustainability with urban planning—and that problem is not limited to this specific field—the relation 

between subject and object of sustainability is mixed up, disconnected to the literal meaning of 

sustainability: something which is an object continuously exists in human presence, in analogy to the 

Cosmos in Plato’s Timaeus [12]. 

The latter does indeed sound very static, and it might not fit to the idea of growth, progress, and 

change, as represented by cities. Many voices call for a more general view. Enabling sustainable cities 

requires an extension of the term sustainability to the six aspects of aesthetical, environmental, financial, 

functional, political, and social sustainability, it is said by Williams and Forbes [13], similar to Allen [4]. 

Suppose we extend the meaning as Williams and Forbes propose; we arrive at the point where sustainable 

future cities become visual fetish, hot topic and marketing target for mayors carrying the message ―we 

care, don’t worry‖—care about what exactly? As I am going to show, the derivatives of sustainability 

discussed in the extended view neither address the correct subject nor do they help solve our environmental 

problems. First of all I would like to challenge the idea of the self-sufficient city, followed by tracing 

the roots of sustainability in order to find out what it was meant to be in the beginning. The key to 

understand why cities cannot be made more sustainable is described as a binary concept, concluding 

with a study of possible consequences in the ethical dimension. 

3. The Self-Sufficient City 

Urbanization is a process which seemingly shifts the human habitat from a widespread sparsely 

settled area into densified compounds, the so-called cities. Before, when man was hunting through the 

prairie, his habitat was as extended as his prey migrated. Now he lives in an air-conditioned condominium 

with minimal distance to the supermarket around the corner and comfortable commuting to work. It is 

a seemingly deceptive process, since our true habitat is still the entire planet Earth—a fact we are 

willing to admit when it comes to climate change and globalization. Cities bring everything closer 

together, and ―[…] cities are where human beings have the lowest ecological footprint. It takes less 

energy, wood, material, and food to provide a good life for a person in a city than in the country‖, as 

often stated among urban planners in the USA, like Karlenzig and Marquardt [14]. In their ranking the 

authors list local food supply and renewable energy use among the criteria for sustainability, but admit 

to not taking into account the per capita consumption of energy and water and production of waste. 

The city is thereby understood as a metabolism, as exchange of stocks and flows, not as aggregation of 
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individuals’ behavior; yet embedded within something larger, alternatively either seen as hinterland, 

habitat, nation or planet Earth. Maintaining our habitat has been translated into the narrowed borders of 

self-sufficiency, and this is how self-sufficiency became a repeated key aspect for the sustainable city. 

Let us start with a practical example. Singapore is well known for exporting urban solutions, such 

as testbed and research hub, and it is the venue where The Unsustainable City was written. The rhetoric 

of self-sufficiency as an integral part of survival ―against all odds‖ [15] in this young nation is 

traditionally applied on the dependency on the resource water [16]; more recently, food [17] and energy 

were integrated. More details about Singapore’s plans and visions can be found on sustainability [18], 

on the Singapore Green Plan 2012 [19] and watched [20]. In order to fulfill our current and future 

needs, urban habitats shall provide us with water, food, and energy instead of the simple service of 

shelter and protection. Especially for energy supply, wind and solar are considered as potential 

sources, assumed to be compatible with the urban built environment. Otherwise, unused roof and wall 

surfaces could contribute to a certain extent towards energy harvesting, since, for Singapore, an amount 

of 100 to 150 km
2
 is seen as feasible by the Solar Energy Research Institute of Singapore (SERIS). 

Note that the whole area of Singapore is only about 700 km
2
. Where this vision did came from? The 

success story of Germany’s photovoltaics (PV) supported by feed-in tariffs, where on a nice sunny day 

half of the national electricity demand can be fueled by the sun, acts here as a driver for the whole 

solar idea, even in the tropics. Indeed, this is a huge gain for a potential sustainability. Only one thing 

does not fit in the comparison between Germany and Singapore: the nation, not individual cities, is the 

boundary for the evaluation of sustainability in terms of renewable energy supply. Individual German 

cities do not aim for self-sufficiency, because the ―German Renewable Energy Act‖ is a nationwide 

attempt. Electricity can be transmitted over enormous distances with insignificant losses; therefore, no 

principal need for producing energy in cities or making them self-sufficient is deductible. Of course, 

nothing can be said against a double-usage of surfaces in cities, as long as no additional downside 

appears, which might be the case under tropical conditions due to an increase in anthropogenic heat 

production by PV installations. Outside of Singapore, assuming that land scarcity globally would 

require prioritization of land use, which is not unlikely keeping the estimated 9 to 10 billion humans in 

2050 in mind, energy harvesting in cities could be an option. Yet we do not run out of deserts, and they 

qualify much better than cities for PV. 

Cities in general are not self-sufficient when looking at the stocks and flows model. Food, water, 

waste, people, money, ideas, and much more passes through the city gates, since the gates are open and 

we are not dealing with medieval cities under siege. Cites compete on the globalized markets for talents, 

rich tax payers, and tourists. Why are certain parameters, e.g., energy, then declared to be a criterion for 

sustainability? Modern cities are by definition open systems, which exist by the exchange of goods, etc., 

and by interaction with other cities. Larger cities are more likely to have even more interaction. It is 

hard to understand where the obsession with a self-sufficient city, as displayed in Singapore, comes 

from. If we would encapsulate a city and inhibit any material flow with the world outside its 

boundaries ―the city would cease to function and its inhabitants would perish within a few days‖, as 

Rees and Wackernagel wrote [7]. Going up the scale, from urban to rural to national to global, the 

reference area is not a problem for evaluating sustainability on the global scale, because Earth can be 

described as a closed system with energy exchange only to the outside. Mankind shares the whole 

Earth, so the sum of our consumption can be compared to the sum of what Earth offers. The other 
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extreme is the individual, who can compare his or her consumption to the required area, an individual 

footprint. For the in-between scale, the urban to national, there is always the reference area and the 

system boundaries disputable. Some scholars, like the urbanist Peter Hall, suggest that the sustainable 

city is necessary on a global scale [21], in a way which would indicate a per-capita consumption criteria 

for sustainability. The location of these ―capita‖ would in principle not matter (as McDonald and 

Patterson refer to the location and equivalence problem of the ecological footprint concept in [10] in 

terms of how sustainability can be comparative from case to case); hence, it does not contain the idea 

of city any more. Another ambiguity is Hall’s entanglement of sustainability and exhaustible sources: 

―A sustainable city or metropolitan area is one that does not rob the earth of fixed, nonrenewable 

resources—or if it does, it does so at only a minimal decreasing rate‖ [21] is a logical contradiction to 

the meaning of sustinere. 

Self-sufficiency on the urban or national scale and area, respectively, is not a matter of ecology or 

sustainability, but of a political and social dimension. It is very important in this line of arguments to 

understand that the object of sustainability is something material inside the reference area. Take an 

example: Scientists agree on the relevance of the Amazonian rainforest for the global climate, but to 

whom it belongs is vaguely defined. To the indigenous people living there, to São Paulo where they 

might move after they were expelled from their ancestor’s land, to Brazil since they are also citizens, 

or to any human on earth breathing the air cleaned by the rainforest? That means, looking from the 

subject’s perspective, we are considering individuals, citizens, cities, nations, or mankind. Of course 

we can apply the intertwined discourse of self-sufficiency and sustainability on a global scale, as the 

concepts of the ecological footprint or the carrying capacity do. The latter ask how many individuals of 

a species, in our case human, Earth can accommodate, whereas the first juxtaposes how many ―Earths‖ 

we need to supply the humans. As a concept of practical application, sustainability has a surprisingly 

sharp focused background, which can help us today to change the use of sustainability in the context of 

cites. Now, let us have a look at the historical meaning first. 

4. Roots of Sustainability 

Sustainability’s verbatim origin dates back further than commonly referenced from the USA-

perspective to the 1987 book Our Common Future [11]. In fact, it is a European invention and way of 

thinking. Ulrich Grober traces in his narrative journey sustainability back to Joachimsthal in Bohemia, 

now the town Jáchymov in the Czech Republic [22]. The silver mining business of the 16th century 

was a major source of income, but requiring large quantities of wood for shoring of mine tunnels and 

later for melting the ore. Two words originated from the mining business. The first is the dollar. The 

―Coin of Joachimsthal‖ was the ―Joachimsthaler‖, which was colloquially abbreviated as German 

―Thaler‖ and later migrated to the English translation dollar. Secondly, and that is almost the opposite 

value than that which the dollar incorporates, the idea of sustainability. The forest required a management 

system to provide sufficient quantities of wood in the future. Many famous scholars got their 

experience and funding from joint research—to use the modern words—with the mining and forestry 

background [23]. The early method of practical sustainability is similar to accounting, by surveying the 

forests and indexing input and output. An early definition is given by Johann Heinrich Campe in his 
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Dictionary of the German Language of 1809 ―Nachhalt [sustain]: that which one holds on to when 

nothing else holds any longer‖ [24], as investigated by Siebenhühner [25]. 

Notable impact has been created by the 1972 book The Limits to Growth, which estimates growth 

potential under constrained resources [26]. The book has a similar tone to that of The Blue Marble, the 

famous picture by Apollo 17 from the same year. Both set the mixture of man and nature, the blue-

white-green, into a background of black: isolation, emptiness, finiteness. When the Google image 

search exemplifies the idea of sustainable cities as embedded into nature, the metaphor means safe in 

nature’s bosom. As long as man fulfills the ideal of harmony, ―Mother Nature‖ will care and everything 

is fine. The old pictures from the 70s show an oppositional image, one of a fragile and tiny mother, 

somewhere lonesome in the universe. In summary, sustainability means responsible management of a 

renewable asset, so it may last into in(de)finite time, serving future generations (if   is the asset at time  , 

than the equation (1) becomes a description of a sustainable asset if equation (2) at minimum which 

means that the asset stays constant over time). Growth of the asset is possible, but would not change 

the status from sustainable to something else. 

x(t) = x(t – 1) + regeneration – depletion (1) 

x = constant or dx/dt = 0 (2) 

5. A Binary Concept 

To pick the initial question up again, what can we do to make cities more sustainable? Many 

authors discussed the problem of lexical versus applied meaning of sustainability. Richard Shearman 

was the advocate of sustainability as a straight-forward concept of continuity through time, with no 

contextual dependencies [27]. The discourse about sustainable economic development led from the 

idea of a sustainable state to the idea of sustainable growth. Growth is the change of a state—so what 

is now the continuity through time? Given that the system Earth is limited, all processes within it must 

finally be limited in time and space as well. Unlimited growth is therefore impossible, so growth can 

hardly be a noun that fits to the adjective sustainable. The statements of political parties all over the 

world describe a specific growth target for their gross domestic product (GDP), mostly as a kind of 

natural or sustainable attribute of their economy. If something disturbs the constant growth pattern, it is 

irritating to the politicians. Singapore’s Ministry of the Environment and Water Resources declares 

(see Sustainable Singapore [18]) that ―Singapore can enjoy both economic growth and a good living 

environment for ourselves, and for future generations‖. Sustainable growth in this respect means the 

paradox of constant change, equation (3): 

dx/dt = constant (3) 

Sustainability is essential a binary concept—meaning that either something is sustainable or it is not 

sustainable. If there is, for example, a forest as in Figure 2, in which there is a mean annual renewal B 

equal to the amount of logging A, then this would represent the advent of sustainability. If less timber 

is taken from the forest, the system it is still sustainable, but not getting more sustainable. On the other 

hand, if say double the equal amount is logged the forest does not become half sustainable, it becomes 

unsustainable. A doubled logging rate of 2A would reduce the stock and the renewal rate, so the stock 
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would decline in future. Logging four times the equal amount (4A) would again not make the process 

less sustainable. Simply, the moment in future, when the stock is reduced to a certain extent would be 

sooner than in the case of the doubled logging rate. Sustainability is therefore not a gradual system. 

Figure 2. Sustainability and unsustainability indicated as a function of logging versus 

regrowth and time on the left and as a time-dependent asset on the right. 

 

Sustainability as a measurement criterion which can only be applied on systems with a potential to 

renew, regenerate, or in general coming back to the stable point (equilibrium) where they started. The 

use of finite stocks of fossil fuels is a typical example for systems, where sustainability cannot be 

applied. Of course, economists like Elban S. Goodstein would reject this view by applying neoclassical 

sustainability, where they assume created capital can substitute natural resources [28]. However, if, 

e.g., oil should be kept for the needs of future generations, then nothing could be consumed at all, 

neither now, nor in future. 

If we relax the meaning of sustainability to include financial or social aspects, would there be any 

logical flaw in the idea of sustainability as a binary concept? Usually, cities run up a huge debt, which 

would indicate unsustainability, and in the case of Singapore the opposite would have to be true. 

Governmental holdings like Temasek manage the surplus of the city state, and since surplus is generated 

perpetually the consequence would be to declare Singapore as financially sustainable. Capital would 

furthermore be a quantity which can act as a measure for a gradual sustainability—huge debt, little 

debt, moderate earnings, etc. However, is it still sustainability we are talking about or simply financial 

matter like balance and liquidity? Sustained growth might be a strategy, a sustained balance desirable, 

but all of that has nothing to do with sustainability. Surely: sustainability cannot be measured by the 

net national welfare (Net national welfare (NNW) = total output – costs of growth – depreciation = 

GDP + nonmarket outputs – externality costs – pollution abatement and cleanup costs – depreciation 

of created capital – depreciation of natural capital), as Goldstein writes [28], converting physical assets 

into monetary equivalents. 

6. The Ethical Dimension 

Next to the syntax of subject and object in sustainability, the technical analysis on reference areas, 

growth and boundaries, there is doubtless an ethical dimension in sustainability, coming with its own 

history. In his modification of Kant’s Categorical Imperative Hans Jonas developed The Imperative of 
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Responsibility [29], establishing a modern definition of sustainability some eight years before the 

Brundtland report [11]; Jonas suggested: ―Act so that the effects of your action are compatible with the 

permanence of genuine human life‖. His work is much more known and integrated within the German-

speaking countries and contributed even to ―Article 11‖ of ―The Treaty on the Functioning of the 

European Union‖ [30]: ―Environmental protection requirements must be integrated into the definition 

and implementation of the Union’s policies and activities, in particular with a view to promoting 

sustainable development‖. Notably, this article received an even higher priority in the treaty than 

consumer protection and free trade [31]. Sustainability can be understood as ecological responsibility, 

as illustrated already [32]. For the leading representative of recent utilitarianism, Australian 

philosopher Peter Singer, who, in particular, acknowledges other species’ rights, sustainability on a 

global scale becomes a cooperation of man and nature. In contrast, sustainability in economics seems 

to follow only the biblical doctrine of dominium terrae, the cultural mandate of Genesis 1:28 [33]. 

Unfortunately, no limit has been placed, when this task should end in terms of population growth or 

cultivation of land. Sustainability, even by Jonas’ definition, offers no guidance in finding upper limits 

of growth either. Permanence of human life, like in the dystopian future world of the movie The 

Terminator, where mankind is on the edge of extinction, is possible even though it would have a 

different quality. Sustainability is not arguing about qualitative aspects of human life, but is it closely 

connected to it? If we include other species’ rights, if we would keep parts of Earth unexploited or 

untouched, the answer would be yes. It is currently no, if Malthusian growth in population and 

consumption continuous to be the main strategy in world’s competing economies. 

7. Conclusion 

Sustainability in public perception is pointing to today’s cities, stating that their condition is 

somehow bad, and hence, urbanization is ongoing. ―Today’s cities are not sustainable, yet we need not 

abandon urban centers and return to rural living. In short, we must have cities‖ [34]. ―The Unsustainable 

City‖ is not meant to be an apocalyptic or resigned view but rather a reframing of the question how we 

can make cities better. A normative approach would focus on defining standards of livability, 

environmental impact, and economic prospect in and of a city. Those standards are interdependent of 

time and location, set by a society as plans for a change the city needs to undergo to make it better, or 

at least to preserve human achievements. If, for example, a city in a desert creates a huge impact due to 

cooling needs and long transport routes for food and consumer goods, then a more appropriate climate 

might better host the inhabitants on a different location. Yet both locations, desert and, in the best case 

the Garden of Eden, could exist and be totally sustainable, if the necessary supply (or reference) area in 

both cases would be given without compromising others in time and space. ―[Cities] are not by 

themselves sustainable‖ [7], and I believe they are the very idea of unsustainability, built in contradiction 

to nature, unlike rural living within nature. Finally, sustainability cannot address the problems associated 

with growth; it can only indicate how we manage the consumption of renewable goods. 
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