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Appendix 2. 1972

Cybernetic Ecology

Th e Limits to Growth was published in 1972 coinciding with the fi rst World Conference for the Human 

Environment celebrated in Sweden. Th ough engineer Jay Forrester is not listed as one of the authors, the book 

was based on his work on systems dynamics—a technique for modeling systems to run non-linear simulations 

with the aid of super computers. Th ough many others had begun adopting a systems approach to planetary 

environmentalism (including designer Buckminster Fuller who popularized the Spaceship Earth metaphor 

with his “operating manual” and later founded the World Game Institute in 1972), the Limits to Growth was 

arguably the single most important contribution towards the cybernetization of ecology. 

Previous page:

Figure 1. Book cover of Donella H. Meadows et al., Th e Limits to Growth: A Report for the Club of Rome’s Project on the Predicament of 

Mankind (New York: Universe Books, 1972).

Figure 2. Book cover of Jay Wright Forrester, World Dynamics (Cambridge: Wright-Allen Press, 1972).

Figure 3. State of the World graph. From Donella H. Meadows, et al., Th e Limits to Growth, (New York: Universe Books, 1972).

Figure 4. World3 System model diagram. From Donella H. Meadows, Th e Dynamics of Growth in a Finite World, (Cambridge, 

Massachusetts: Write-Allen, 1974).  

Figure 5. Jay W. Forrester posing next to Whirlwind I supercomputer during an interview with Edward R. Murrow for CBS News on 

December 16th, 1951. (Source: https://infi nite.mit.edu/video/edward-murrows-see-it-now%E2%80%94jay-forrester-and-whirlwind-

computer-1951)

Figure 6. Howard Brown, Medard Gabel, and Richard Buckminster Fuller founded the World Game Institute in 1972. From David 

McConville, “Th e Consequences of Various World Plans,” Ubiquity: Th e Journal of Pervasive Media 1, no. 1 (2012): 65–80, https://doi.

org/10.1386/ubiq.1.1.65_1.
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Ecological Economics

Th e idea of there being hard limits to growth meant that a system reliant on endless growth such as capitalism 

was in direct odds with the environment. It is no surprise then that a crop of economic texts popped up 

proposing “a prosperous way down” or a steady-state economy. Th ough ecological economics was formally 

consolidated in Sweden in the eighties, several seminal publications by its main proponents including systems 

ecologist Howard Odum and economist Herman Daly fi rst appeared in or around 1972. Th ey all sought to 

ground the economic process in the laws of physics and the energetic basis of the environment. Th eir alleged 

adherence to natural law further cemented the neo-Malthusian argument of scarcity.

Previous page: 

Figure 7. Book cover of Nicholas Georgescu-Roegen, Th e Entropy Law and the Economic Process (Cambridge, Massachusetts: Harvard 

University Press, 1971). 

Figure 8. Book cover of Howard T. Odum, Environment, Power, and Society (New York: Wiley-Interscience, 1971). 

Figure 9. Book cover of Ernst F. Schumacher, Small Is Beautiful: Economics as If People Mattered, (New York: Harper & Row, 1973). 

Figure 10. Book cover of Herman E. Daly, Toward a Steady-State Economy (San Francisco: W.H. Freeman, 1973).
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Political Ecology

Th e World Conference for the Environment in Stockholm in 1972 was the fi rst major global coordinated eff ort 

to produce an international legislative framework (coincidentally, the world’s fi rst green party—Th e United 

Tasmania group—was also founded in 1972).  But the rising prominence and urgency of environmentalist 

concerns in political agendas worldwide prompted scrutiny of the techno-managerial discourse behind it. A 

1972 essay by anthropologist Eric Wolf, recovered the term “political ecology” facilitating the coalescence 

of ecological scholarship produced by the social sciences. Political ecology posits that not all environmental 

challenges are purely technological or scientifi c and seeks to clarify the socio-political embeddedness and 

causation of environmental crises. 

Previous page:

Figure 10. Secretary General United Nations First World Conference for the Human Environment in Stockholm, Sweden, 1972 

(Image source: United Nations Multimedia).

Figure 12. Logo of the United Tasmania Party, world’s fi rst Green Party, which was formed on March 23, 1972, during a meeting of 

the Lake Pedder Action Committee (LPAC) at the Hobart Town Hall in order to fi eld political candidates in the April 1972 state 

election. From Pamela Walker, Th e United Tasmania Group, Honors thesis, (University of Tasmania, 1987).

Figure 13. Title page of Eric Wolf, “Ownership and Political Ecology,” Anthropological Quarterly 45, no. 3 ( July 1972): 201–5.
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Modern and Postmodern Ecologies

Just a few years before the publication of the iconic “Blue Marble” photo obtained during NASA’s fi nal Apollo 

program mission, Steward Brand had reproduced Jud Yakult’s piece “Why Haven’t Seen a Photograph of the 

Whole Earth Yet?” in his Whole Earth Catalog (which saw its last edition printed in 1972). When it was fi nally 

obtained, the photo helped catalyze the planetary stage of the environmental movement. It was reproduced end-

lessly in book and magazine covers taking permanent hold in the collective imagination. 

 As a mechanical artifact, rendered through the eye of a camera put in space through one of humanity’s 

greatest technological achievements, the photo represents a modernist conception of ecology—the world as 

unfi ltered, natural fact accessed through science and technology. However, other instances of the image suggest 

diff erent readings. 

 In “Th e City of the Captive Globe” painting by Madelon Vriesendorp (illustrating a 1972 theoretical 

project by Rem Koolhaas), the Earth is seen, not as a singular, isolated, natural fact, but at the center of an urban 

grid where each block represents a diff erent ideology, all partaking in the pluralist, social construction of the 

world—that is, a postmodern conception of ecology. 

Previous page: 

Figure 14. Th e Blue Marble photo. Captured on December 7, 1972, at 5:39 a.m. EST (10:39 UTC). Earth as seen by Apollo 17 en 

route to the moon at a distance of about 29,000 kilometers, taken by either Harrison Schmitt or Ron Evans. 

Figure 15. Magazine cover of Steward Brand, Th e Last Whole Earth Catalog, (New York: Random House, 1972).

Figure 16. Madelon Vriesendorp and Rem Koolhaas, Th e City of the Captive Globe project, 1972.
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A Cosmic Ecology 

Th e end of the Apollo space program in 1972 did not represent the end of the extraterrestrial sway over 

ecological thinking. Th at same year,  an initiative sponsored by astronomer Carl Sagan resulted in a plaque 

which was carried on-board several space probes (fi rst as a plaque in the Pioneer probes, then as the famous 

Golden Disk on-board the Voyager probes accompanied by a letter from president Jimmy Carter addressed to 

whomever found them). 

 Beyond symbolic interstellar off erings, extra-planetary science pushed the limits of ecology. A 1972 

paper on “planetary engineering on Mars” was one of the fi rst serious considerations to terraform the planet 

into an Earth replica anticipating science fi ction writer Kim Stanley Robinson’s illuminating Mars Trilogy by 

over two decades. Arguably, the extraterrestrial perspective is the realm where the dialectic between science and 

science fi ction yields the most radical ecological insights. 

Previous page: 

Figure 17. Carl Sagan holding the design for the Pioneer probes plaque in front of Government Center, Boston, 1972. (Photo by Santi 

Visalli/Getty Images).

Figure 18. Title page of Carl Sagan, “Planetary Engineering on Mars,” Icarus 20 (1972): 513–14.

Figure 19. Book cover of Carl Sagan, The Cosmic Connection: An Extraterrestrial Perspective (New York : Garden City, 1972).

Figure 20. Title page of Darko Suvin, “On the Poetics of the Science Fiction Genre,” College English 34, no. 3 (December 1972): 

372–82.
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Ecologies of Self

At the same time ecology expanded its limits past the terrestrial envelope, another set of works used ecology as 

a heuristic to look inwards, deconstructing the notion of the organism or the “self.” Philosopher Arne Naess, 

“deep ecology” tried to capture the idea that ecology should be conceived not as the study of “things-in-milieus” 

but as a “total relational fi eld.” Scientist James Lovelock’s “Gaia hypothesis,” fi rst explained in a 1972 paper 

inspired by his experience collaborating with NASA planning the fi rst Mars probes in search for life, proposes 

understanding the entirety of the planet’s living systems as a single organism. Film director Andrei Tarkovsky’s 

adaptation of science fi ction writer Stanislaw Lem’s novel Solaris, which depicts the struggle a crew faces 

when trying to communicate with a planet-sized organism, sought to place more emphasis on the inner lives 

of the scientists rather than the confl icts of man in nature and man’s role in the universe highlighted by Lem. 

For anthropologist Gregory Bateson, ecology serves as a metaphor for understanding man’s understanding of 

himself—what philosopher Felix Guattari later referred to as “egology” in his seminal book The Three Ecologies. 

Previous page:

Figure 21. Book cover of James Lovelock, Gaia: A New Look at Life on Earth. (Oxford: Oxford University Press, 1979). 

Figure 22. Title page of Arne Næss, “Th e Shallow and the Deep, Long-Range Ecology Movement: A Summary,” Inquiry 16 (1972): 

95–100.

Figure 23. Book cover of Gregory Bateson, Steps to an Ecology of Mind book cover. (Chicago: Chicago University Press, 1972).

Figure 24. Polish version of the Solaris movie poster directed by Andrei Tarkovsky, 1972.
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Architecture, (Ecology), and Utopia

Th e debates held at the turn of the millennium around criticality—in which ecology as a metaphor helped 

naturalizing neoliberal ideology—can be traced back at least to 1972. The same year that the demolition 

of Pruitt-Igoe marks the end of the modernist movement according to historian Charles Jencks, architects 

Denise Scott Brown and Robert Venturi publish Learning from Las Vegas. The book is postmodern manifesto 

celebrating the ugly and mundane forms of lowbrow culture. Almost simultaneously, historian Manfredo 

Tafuri’s Progetto e Utopia (translated in English as Architecture and Utopia) went beyond an analysis of form to 

understand architecture’s broader relation with society. Both books indicted modern architecture, but whereas 

Scott Brown and Venturi called for acceptance, Tafuri (even if at times pessimistically) called for resistance. 

 While the West debated the end of modernity, the East witnessed a climatic moment in what Rem 

Koolhaas has called the last modernist avant-garde of the twentieth century: Japanese metabolism. Kisho 

Kurokawa’s Nakagin capsule tower, completed in 1972, represented the closed system principles of the “capsule 

ecology” approach that characterized eco-architecture for most part of the twentieth century from Ken Yeang’s 

green skyscrapers to Buckmister Fuller’s Spaceship Earth. 

Previous page:

Figure 25. Demolition of Pruitt-Igoe housing complex in St. Louis, Missouri “on July 15th, 1972, at 3:32 pm or thereabouts.” (Image 

source: U.S. Department of Housing and Urban Development.)

Figure 26. Book cover of Robert Venturi, Denise Scott Brown, and Steven Izenour, Learning from Las Vegas: Th e Forgotten Symbolism of 

Architectural Form (Cambridge, Massachusetts: Th e MIT Press, 1972).  

Figure 27. Book cover of Manfredo Tafuri, Progetto e Utopia (Rome: Laterza, 1973). 

Figure 28. Kisho Kurokawa’s Nakagin capsule tower nearing completion in Tokyo, Japan, 1972. (Image source: http://www.iromegane.

com/japan/culture/nakagin-capsule-towers-demolition-yea-or-nay/).

Figure 29. Historical image of scientists in the Russian BIOS-3 station during a closed ecosystem experiment, while one of the 

experiment leaders, Vladimir Okladnikov, observes from the outside. Th e BIOS-3 facilities consisted of a 315-cubic-meter sealed 

habitat and were used to conduct manned experiments–the longest lasting 180 days (1972-1973). Chlorella algae were used to recycle 

the air breathed by the human inhabitants and two chambers were used to grow wheat and vegetables. Photographed on 30th January 

1985. (Image source: RIA NOVOSTI/Science Photo Library.)
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