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1. Introduction 

 

Modern sustainability is a massive field, almost bewilderingly so, with multiple areas of study and policy 

reaching back decades. To a newcomer to the field, it is easy to fixate on a few, high visibility issues or 

technologies, such as climate change or solar panels. However, this view, although understandable, is 

somewhat limited and problematic given the requirement for a holistic worldview necessary to confront a 

myriad of interconnected problems and formulate potential solutions. I chose to conduct this study in 

particular because of my varied reading on sustainability.  According to Repko, a certain level of 

complexity demands an interdisciplinary approach (Repko 2012, p.85). While the traditional definition of 

interdisciplinary studies relates to combining two academic disciplines into a single project, given the 

complexity of this field and the varying approaches of the researchers discussed within this text, I decided 

to follow Repko’s definition and incorporate this into my approach to techno optimism and eco centrism.  

 

In addition, while sustainability may appear to be a united cause with clear goals, this is far from the case; 

many proponents take different approaches to similar problems, as illustrated over the course of this 

thesis.  

 

In this thesis, sustainability is defined by drawing upon the Brundtland commission definition of 

sustainable development (published in 1987): ‘development which meets the needs of current generations 

without compromising the ability of future generations to meet their own needs’ (Brüntland n.d.).  

The commission goes on to expand on this definition with two further concepts,  

‘the concept of 'needs', in particular the essential needs of the world's poor… and  

'the idea of limitations imposed by the state of technology and social organization on the environment's 

ability to meet present and future needs (Brüntland n.d.). 

 

For the purposes of this thesis the timescale discussed is variable depending on coming developments; for 

example, the advent of widespread commercialized fuel cell technologies in the coming decades, as 

discussed in later sections, will enable new forms of sustainable development approaches that did not 

exist at the time of the original report’s publication. Existing advances include the development and 

widespread commercialization of the internet. 

 Other concepts discussed within this thesis, in particular the Sustainocene, deal with a sustainable 

development model that is essentially indefinite; that is, sustainable within the scope of foreseeable 

human life on Earth. 

 

Sustainability is often divided into weak and strong sustainability. Strong sustainability is defined by 

Cabeza Gutés (1995, p.147), as the ability of natural capital to provide services that manmade capital is 

incapable of providing, and therefore providing a stock of natural capital for future generations to utilise; 

weak sustainability is the inverse of this principle. In simpler terms, weak sustainability takes the position 

that manmade assets can replicate environmental functions, while strong sustainability takes the position 

that natural assets are irreplaceable in their function, and should therefore be preserved indefinitely.  

 

With strong and weak sustainability thus defined, the thesis will examine the position of eco centrism, a 

position defined by Aldo Leopold (1949 in Kortetmäki 2013, p.29) as the philosophy that a purely 

economic approach to the environment and living systems is insufficient and does not safeguard the 

welfare of these living systems; furthermore, humans should view themselves as part of ecosystems, and 

not separate from them. This can be considered a form of strong sustainability.  

Eco centrism is then compared to techno optimism, which is defined for the purposes of this thesis as a 

belief that the application and development of technologies in an appropriate manner can mitigate 

environmental problems and improve human welfare, which can be considered as a form of weak 
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sustainability. 

  

Techno optimism is a concept similar yet distinct from anthropocentrism. Anthropocentrism is defined by 

David Keller (2010, cited by Kortetmäki, 2013) as a philosophical understanding of a hierarchy with 

humans at the apex of a hierarchy, over all other life, in a natural order. The primary difference between 

techno optimism and anthropocentrism is that techno optimism exhibits some concern for non-human life, 

as evidenced by ethical concerns for animals in factory farming conditions driving development of 

alternative technologies/farming methods, as discussed later in this thesis.  

 

To this end, this thesis will examine the two positions in sustainability of eco centrism and techno 

optimism. In reality there is a degree of crossover between each area examined that makes it somewhat 

more difficult to consider the positions’ sections in isolation; for example, economics has a strong relation 

to energy use. However, four parameters have been defined in the process of writing this thesis to 

organise the presented material in clearly marked sections as much as possible, to enable ease of reading: 

overpopulation, energy, decentralization and economy. These are the predominant themes of the literature 

discussed below.  

 

It is necessary to examine two narratives, to see what they entail and what they have in common, to 

properly consider and implement the full range of ideas and ensure that potentially useful approaches are 

not being discarded without consideration. Within the scope of this thesis, I have chosen to focus on these 

two positions because with both positions exhibiting weak and strong sustainability attributes it is unlikely 

for the two positions to be discussed in terms of defining similarities; however, within this thesis multiple 

commonalities are discussed and existing efforts to combine the two positions are also presented.  

 

An additional reason for choosing to focus on these two different positions in sustainability is that 

narratives carry weight within society.  

 

For example, David Brin (2014), noted science fiction and nonfiction author, makes the case that many 

different narratives within society can be useful in determining the correct course of action, as well as 

highlighting the dangers of the wrong path: ‘Summing up, this process of gedanken1 or thought 

experimentation is applicable to both anticipation and resiliency. But it is only most effective when it is 

engendered en masse, in markets and other arenas where open competition among countless well-

informed minds can foster the unique synergy that has made our civilization so different from hierarchy-

led cultures that came before. A synergy that withers the bad notions under criticism, while allowing good 

ones to combine and multiply.’  

 

In addition, further research exists attesting to the importance of narratives and how they relate to 

sustainability. This is discussed in relation to forest use and how narratives have more broadly influenced 

energy policy since the 1970s, advancing or hindering the implementation of renewable energy 

(Mittlefehldt 2016).  

 

As an example of the effect that narratives may have within wider society, there are many organizations, 

which are essentially political entities, promoting their own narratives even in the face of scientific 

evidence to the contrary. For example, the Cato Institute, a libertarian think tank based in Washington, 

D.C., published an article criticising Earth hour for demonising human development and use of electricity 

(McKitrick, 02 April 2015). This is in contrast to REN21, a renewable energy advocacy organisation, 

which emphasises the fact that most human electricity sources are currently based around fossil fuels, the 

use of which is a key driver of anthropogenic climate change (REN21, 2012). While fossil fuels can 

certainly be credited with raising human living standards and enabling economic growth, they now 

                                                           
1 A German word for thought, carried out in one’s head. In physics, an experiment that is impractical but 

useful theoretically.  
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threaten these standards of living through anthropogenic climate change. 

 

At present much attention and funding is given to sustainability issues, such as anthropogenic climate 

change – climate bonds were valued at $502.6 billion in 2014 (Ryan, 21 July 2014). While this investment 

may seem insignificant given the future projected consumption of certain fossil fuels – 103 million barrels 

a day by 2040 (IEA 2016, p.1) – it is more credible when considered as part of an ongoing and gradual 

shift in attitudes and investments; this is supported by a Bloomberg Finance report from 2011 which 

details investment in renewable energy power plants exceeding that of fossil fuel power plants (Morales, 

2011).  

A more recent report also produced by Bloomberg suggests a vastly increased share for renewables in 

new energy developments in the period approaching 2050, ‘We see $13.3 trillion invested in new power 

generation assets over the 32 years to 2050. Of this, 77% goes to renewables’ (Bloomberg 2019).  

 

The emergent field of molecular manufacturing is relatively unknown, and yet could potentially solve 

many longstanding human problems, such as poverty and energy shortages, with relative ease (CRN, 

n.d.). With nanotechnology not yet part of the mainstream narrative, there is the risk that any potential 

amelioration of various problems that it can provide will be unrecognised and therefore undelivered. 

While it is impossible to say with certainty what may occur in the future, nanotechnology as a whole can 

potentially deliver many risks and benefits; furthermore, several prominent entities have taken a strong 

interest in this field. In addition to those discussed within this thesis as part of the techno optimist 

position, it is worth noting that the United States’ government has invested, as part of the National 

Nanotechnology Initiative, more than $1.5 billion in the 2016 fiscal year, with total expenditures since 

2001 reaching more than $22 billion (nano.gov). Nevertheless, nanotech is a relatively young industry, 

lacking the maturity of the fossil fuel industry (existing since the Industrial Revolution), but despite its 

relative youth is expected to employ six million people globally by 2020 (Roco et al., 2010, p.xlii), 

signalling its strong projected future growth.  

 

The thesis will also examine two attempts at harmoniously combining the two positions; one conceived in 

the 1970’s, the other in the 2010’s. This is a further reason for choosing these two positions – inroads 

have already been made into discussing these two positions as a combined approach, and this thesis in 

part builds upon these efforts.  

 

The first example of an attempt at combining the two positions of techno optimism and eco centrism is the 

arcology concept. This, developed and championed by Paolo Soleri, an architect – arcology being a 

portmanteau of ‘architecture’ and ‘ecology’ – was intended as a redesign of cities to incorporate the best 

of human technology and elements of nature, in harmony – a practical blending of the two positions 

discussed in this thesis (Arcosanti, 2012).  

The second attempt, dubbed the ‘Sustainocene’ by its proponents (as a hypothetical future geological era 

in which humanity lives sustainably on Earth for eons, in contrast to the current ‘anthropocene’2, takes 

more of a technological approach; incorporating expected advances in artificial photosynthesis into a 

vision of the future where energy problems are alleviated, while at the same time ensuring that the 

emerging concept of ‘legal rights for nature’ is solidified and widespread (Faunce 2013). 

  

It is worth noting that the Sustainocene concept is not just hypothetical; there are some endorsements, 

albeit limited, regarding the feasibility of developing and commercialising artificial photosynthesis, as 

well as calls for actively pursuing this avenue of research; this will be discussed more at length in the 

relevant chapter. 

In essence, this thesis is intending to bridge the gap between eco centrism and techno optimism by 

exploring each position in detail and then exploring ways in which they may be holistically combined.   

                                                           
2 A proposed term for the current geological era (dating from the Industrial Revolution) during which 

humanity has begun to significantly affect the environment. (Dictionary.com, n.d.).  
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1.1 Research aim 
 
The purpose of this analysis is to compare and discuss each of the two narratives in relation to the four 

parameters of overpopulation, energy, economy and decentralization.  

 

 To do this, I have defined three questions: 
1. How does eco centrism exhibit aspects of strong sustainability, and how does this relate to the four 

parameters? 

2. How does techno optimism exhibit aspects of weak sustainability, and how does this relate to the 

four parameters?   

3. How can the two positions be combined to produce a new sustainability approach? 

 

 

 



5 
 

2. Methodology 
 

Given the purpose of this thesis, I decided to use a comparative analytical approach with respect to four 

chosen parameters, to answer the first two research questions. The benefits of using a comparative 

analytical approach are that the positions can be studied and analysed in detail in comparison with each 

other, once a proper foundation has been established. The outcome of the analysis will then be used to 

answer the third research question about how the two narratives studied can be combined to produce a 

new sustainability approach. The type of comparative analysis used in this thesis is the more “classic” 

kind, where the two things compared are ascribed the same importance (Walk, 1998). 

To allow for an extensive description of the topics, I decided to dedicate the first part of the thesis to a 

description of the two positions being analysed; techno optimism and eco centrism. This section is then 

followed by the analysis chapter, where I compare the similarities and the differences between the two 

positions. The description of these two positions (i.e. chapter 3 of this thesis) is divided into sections of 

four key areas of sustainability – overpopulation, energy, decentralization and economy. In these sections, 

I describe the chosen authors' proposals for solutions in relation to these challenges. The reason for 

choosing these four key parameters was their relevance to the sustainability field, and this is further 

explained below.   

 

• Overpopulation 

 

With planetary boundaries being stretched and in some cases breached (Rockstrom et al, 2009, p.472), 

and this with the current population on Earth, it is not surprising that there is concern over the projected 

future population of Earth, leading to concerns regarding overpopulation. In addition, given the large 

degree of wealth inequality and poverty in the world, there is much literature advocating socioeconomic 

empowerment of these poorer peoples.  

This is supported by research confirming a strong link between population growth and emissions growth, 

particularly in developing countries (Shi 2003).  

 

• Energy 

 

Energy is an important consideration due to it being the driver of the economy; this is evident from the 

massive new investments that will be required to drive new sources of energy and economic growth, as 

well as a response to increasing population; cheap fossil fuels remain important, particularly in developing 

economies (Gagnier, 2012).  

There is further research to support this position; Davidi points out how the industrial revolution enabled 

new heights of economic growth, through the exploitation of fossil fuels such as coal (Davidi 2011).  

 

• Decentralization 

 

Decentralization relates to the areas of energy and economy; there are several examples of 

decentralization efforts within those fields, such as small scale renewable energy co-ops and local 

currencies. An example of the benefits of decentralization in society can be seen in Cuba’s recent history; 

following the collapse of the Soviet Union, Cuba suffered an economic crash and essentially a national 

peak oil crisis, the country was forced to adopt many decentralization efforts to survive, such as 

transitioning from an industrial agriculture infrastructure to a more pre industrial, decentralized system 

(Friedrichs, 2010).  

 

It is important to note that while the initial effects of the Cuban crash were distressing for Cubans 

resulting in malnutrition, with the average per capita calorie intake falling from 2,900 a day in 1989 to 

1,800 calories in 1995 (Mark 2007), the efforts of the Cuban people resulted in a significantly  more 

efficient system, as Mark notes, ‘During the Soviet period, Cuba applied up to 35,000 tons of herbicides 

and pesticides a year; today the number is about 1000 tons’ (Mark 2007), with a corresponding decline in 

malnutrition, as Mark further notes, ‘Today, Cuban agriculture is on the mend. Vegetable production 

doubled from 1994 to 1998, and then doubled again in 1999 (Mark 2007).  

These efforts took the form of mass scale deployment of organoponicos, a form of urban agriculture based 
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around community involvement and development, with little reliance on fossil fuels and other industrial 

agriculture inputs.  

 

This example of relative prosperity is particularly relevant given Cuba’s status as indefinitely embargoed 

by the US, as well as being a developing nation.  

 

This relative success in health outcomes is noted elsewhere, ‘….using international measures of well-

being Cuba, within the constraints of the limited budget of a Third World country, has achieved a high 

standard of health care’ (Moughtin et al. 2009, p.49).  

 

While in the Cuban example decentralization was a result of necessity, for the purposes of this thesis, 

decentralization is predominantly discussed in terms of approaches that are desirable, in that they enhance 

community resilience while reducing ecological footprint, through decreased reliance on centralized 

infrastructure and complex and lengthy supply chains. 

This is an important area within sustainability, as will be demonstrated throughout the analysis.  

 

• Economy 

 

One example of the importance of the economy comes from the remarks of Thomas L. Friedman, a 

prominent American economist, writing at the height of the 2008 global economic crisis, ‘We’re in the 

midst of a terrible economic meltdown […]. If you are going to fight a global financial panic like this, you 

have to go at it with overwhelming force.’ (Friedman 2008). This indicates the importance of the global 

economy and the necessity of its stability to the wider world. Therefore, I decided to include it as a key 

area of sustainability within this thesis. 

 

This is supported by research which further underlines how the economy is often emphasized in politics 

and mainstream support, to the detriment of other areas of concern, such as the environment (Giddings et 

al, 2002).  

  

It must be recognized that there are several other aspects to sustainability that could have been chosen, 

such as climate change, or biodiversity preservation. However, based on the reasoning above, these four 

parameters are strongly inclusive and incorporate many different areas of society. E.g. energy drives the 

economy; socioeconomic prosperity is tied to fertility, etc. Indeed, climate change and biodiversity 

preservation are both relevant within the areas chosen and are discussed within this thesis.  

 

2.1 Material 
 

The texts discussed were chosen based on the prominence and popularity of their authors to the respective 

positions discussed within this thesis, defined by these books being bestselling in their genres. 

Furthermore, bestselling books are the natural choice for narratives in this context, given their proven 

ability to influence the popular discourse.  
The texts were also chosen because they are representative of the two fields, and are broad enough to 

encompass their respective positions and provide an overview. In addition, the various authors’ material 

included points for discussing the four key areas of sustainability discussed in this thesis. The credibility 

of the authors was reinforced through the wide range of academic and industry research that they draw on.  

 

The authors representing the eco centrism position are:  
 

Juliet Schor. A bestselling author as well as a professor of Sociology at Boston College, is a former 

member of the Harvard economics department. She is the author of Plenitude: the new economics of true 

wealth.  

 

Tim Jackson. A professor in Sustainable Development and the author of the bestselling nonfiction book 

Prosperity Without Growth: Economics for a Finite Planet, a detailed discussion of a steady state 

economy and society and a text recommended by my supervisor.  



7 
 

 

Rob Dietz and Dan O’Neill. The co-authors of Enough is Enough: Building a Sustainable Economy in a 

World of Finite Resources, another text discussing a steady state society in various aspects. Although 

Dietz is not a practicing academic, whereas O’Neill is a practicing associate professor at the University of 

Leeds, Dietz has been equally influential in the popular sustainability narrative through various activist 

efforts.  

That this text is an important contribution to the public debate is demonstrated by the fact that it has 

received endorsements from such prominent individuals as the leader of the Green Party in the UK. In 

addition, they have worked with, Herman Daly, a prominent figure in the steady state economy movement 

and founder of the Centre for the Advancement of the Steady State Economy (CASSANDRA), a website 

and organization dedicated to advancing the steady-state agenda. This is further evidence of the authors’ 

prominence within the popular sustainability narrative.  

 

The authors representing the techno optimism position are: 

 

Ray Kurzweil. Although primarily an electronics engineer, Kurzweil is a prominent contributor to the 

sustainability field by his promotion of technologies such as space based solar power and nanotechnology 

based manufacturing, which are discussed in more detail below. Through his books (5 of 7 of which have 

been bestsellers, including The Singularity is Near), his frequent TED talks, Kurzweil has promoted the 

modern idea of the Technological Singularity. Hence Kurzweil is an important contributor to the techno 

optimist sphere of sustainability. He has also received endorsements from figures such as Bill Gates and 

Bill Joy, both important figures in discussions regarding technology. He is the author of The Singularity Is 

Near.  

 

Peter Diamandis. The founder of more than a dozen companies, the X PRIZE discussed later in the 

thesis, and a graduate of the Massachusetts Institute of Technology, a prestigious technical university. He 

is the co-author of Abundance: The Future is Better than you Think, which became a New York Times 

bestseller.   

 

Steven Kotler. A bestselling author, writing both fiction and nonfiction. He is the co-author of 

Abundance.  

 

2.2 The work process 
 

After deciding on the subject and scope of my thesis and defining the research questions, I started 

researching the relevant material. One of the sources analysed in this thesis – Diamandis' book – I had 

read on a previous occasion. Therefore I was already familiar with it and the importance it would have to 

this thesis. As mentioned above, Jackson's book was recommended to me by my supervisor. The other 

sources I had identified through my recreational reading on techno optimism and eco centrism. 

Once the primary sources had been identified, I read them to identify the authors' general views on 

sustainability. When I had gained a general overview of this material, I examined the arguments in more 

detail. This involved more in-depth study of the primary sources in order to find the authors' approaches 

in the context of the four parameters that I had already identified as the key pillars of my argument. 

Eventually, I experienced oversaturation in my various sources, i.e. I kept encountering the same points 

being made repeatedly to the point where they were irrelevant. This was when I started writing my thesis. 

 

 
 
 
 
 

3. Analysis of the key aspects of the two narratives  
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This chapter is an analysis of eco centrism and techno optimism, and how they relate to the four key 

parameters.  

 

3.1 Eco centrism 

 
As discussed in the introduction, eco centrism is defined as a belief in the prominence that the 

environment and living ecosystems have in human wellbeing on Earth, and a belief also in the importance 

of maintaining and promoting these ecosystems, as well as in the importance in finding alternative means 

of wellbeing and happiness as opposed to consumerism/materialism, given ecological limits and lack of 

human satisfaction within the current system.  

Eco centrism is further defined as a position in strong sustainability, and the positions analysed here 

reflect this strong sustainability approach.   

 

While a broad field, there are several ideas that help to define the position, including an awareness of 

ecological limits, an emphasis on decentralization, and a focus on redefining ideas of wealth and 

happiness, for the good of all. All of these ideas are present in some form within the authors discussed 

representing the eco centrist position within this thesis.  

 

3.1.1 Overpopulation 

 
While not identifying overpopulation as the sole problem facing the planet and the human species, the 

eco centrist position does consider overpopulation to be a concrete phenomenon and problem facing the 

planet, being intertwined with and playing a role in affecting other areas. The position also puts forward 

potential solutions.  

 

Eco centrism recognises that discussions and dialogues regarding population remain extremely 

controversial and the topic is complex. As Dietz and O’Neill (2013, p.78) state: ‘Unfortunately the issue 

of population growth invites controversy, and people struggle to discuss it in a constructive way. 

Population growth is tied to divisive topics such as poverty, reproductive health, women’s rights, 

immigration, and cultural and religious beliefs.’  

 

Furthermore, eco centrism considers overpopulation to be a problem that requires addressing. ‘[…] the 

ecological footprint of the global population is too large, and we are pushing beyond the safe operating 

space of planetary boundaries. But overpopulation is more than just an environmental issue; it’s also an 

issue of social justice. The greater the world’s population, the smaller the share of natural resources 

available to each person.’ (Dietz & O’Neill, 2013, p.78).  

 

Jackson (2009) reinforces this assertion, linking respect of ecological limits and a reasonably sized 

human population as being similar in importance. As he states, ‘With a finite pie and any given level of 

technology, there is only so much in the way of resources and environmental space to go around. The 

bigger the global population the faster we hit the ecological buffers, the smaller the population the 

lower the pressure on ecological resources. This basic tenet of systems ecology is the reality of life for 

every other species on the planet. And for those in the poorest nations.’ (Jackson, 2009, p.45).  

 

Eco centrism also draws attention to the importance of the exponential trend in population growth, and 

how this trend can lead to extremely large numbers in a relatively short space of time. This is detailed 

by Dietz and O’Neill (2013, p.74), ‘In less than forty years, we added 100 million people to the country. 

That’s like adding ten more states the size of Georgia (with today’s population) to the Union, or 185 

more cities the size of Atlanta.’ 

 

Eco centrism further recognises that some top-down efforts to control and manage population have led 
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to grossly unjust results, and that human rights must be emphasised. To quote Dietz and O’Neill (2013, 

p.78): ‘To be fair, population growth is a tricky topic, and population stabilization efforts have a sordid 

history, including compulsory abortions and forced sterilizations. With that backdrop, it’s important to 

recognize that hidden in population numbers are real people – mothers and fathers, sons and daughters. 

Focusing solely on the numbers obscures the faces and personalities.’  

 

Dietz and O’Neill (2013, p.80) provide an example of these abuses in the form of China and its policies, 

listing three primary problems, two of them relating to ethical misconduct and the third relating to the 

practical problems created by the policy: ‘China introduced its one-child-per-family policy in the 

1980s. Although the policy succeeded in slowing population growth, it is viewed mostly in a negative 

light for three main reasons. First, it has placed substantial constraints on personal freedom. Second, 

although taxes and propaganda have been the preferred ways of enforcing the policy, there have been 

cases of forced sterilizations and abortions.’  

 

Dietz and O’Neill (2013, p.80) go on discuss the practical fallout from China’s one child per family 

policy, ‘Third, the policy has produced an unforeseen demographic imbalance – the cultural preference 

for boys has skewed China’s gender ratio, since many couples went out of their way to make sure that 

their one child was a boy. China now has perhaps 30 million single men called guang gun (bare 

branches).  

 

Jackson (2009, p.77) illustrates how attitudes to overpopulation are based around a view of liberty and 

the promise of affluence, ‘Increasing affluence has been seen as synonymous with improved well-

being. Advocating limits to population growth has been seen as contravening basic human liberties.’  

 

However, Jackson (2009, p.77) points out how these attitudes are flawed and therefore problematic, 

‘Ironically, both these pre-conceptions are wrong. Increasing incomes don’t always guarantee well-

being and sometimes detract from it. And the fastest population growth has occurred in the developing 

world – driven not by liberty but by a lack of education and inadequate access to contraception.’  

 

Jackson (2009, p.80) further highlights the problematic relationship between high population and 

increased carbon emissions, contributing to climate change, ‘At the higher end of the UN’s population 

estimates – in a world of almost 11 billion people – business as usual would more than double global 

carbon emissions over today’s level.’  

 

In a related point, Jackson (2009) points out how achieving an affluent material lifestyle for a vastly 

larger population would require growing the economy several times over – problematic given the 

aforementioned limits to growth outlined by Jackson. As he (2009, p.80) states, ‘If we’re really serious 

about fairness and want the world’s 9 billion people all to enjoy an income comparable with EU 

citizens today, the economy would need to grow 6 times between now and 2050, with incomes growing 

at an average rate of 3.6 per cent a year.’  

 

Jackson (2009, pp.79-80) goes on to illustrate how a similar scenario to the one discussed above is 

actually occurring, with profound negative consequences, ‘According to the UN’s mid-range estimate, 

the world’s population is expected to reach 9 billion people by 2050 – an average growth of 0.7 per cent 

each year. Under business as usual conditions, the decline in carbon intensity just about balances the 

growth in population and carbon dioxide emissions will end up growing at about the same rate as the 

average income – 1.4 per cent a year. It might not sound much, but by 2050, under these assumptions, 

carbon dioxide emissions are 80 per cent higher than what they are today.’ The eco centrist position 

therefore views the current and future population trends as unsustainable in the extreme, and therefore 

advocates active solutions to be undertaken to stabilise population.  

 

In light of these concerns and historical abuses, as well as the relative failure of top-down population 

control discussed above, the eco centrist position puts forward multiple solutions, all based around a 
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humane and transparent approach. This takes two forms; distribution of appropriate contraceptive 

methods and changes in policy to enable meaningful education and empowerment of women. In 

addition, the eco centrist position advocates three main strategies: general approaches applicable over a 

wide variety of circumstances (distribution of contraceptives), a policy approach for low income, high 

fertility nations, and a sibling policy approach for high income, low fertility nations. (Dietz and O’ 

Neill, 2013, p.79-80.) 

 

Dietz and O’Neill (2013, p.79) outline the reasoning for distributing contraceptives, ‘Widespread 

knowledge of contraceptives and more ease in obtaining them could significantly decrease the number 

of unplanned pregnancies and go a long way toward stabilizing global population.’ 

 

Dietz and O’Neill (2013, p.79) also point out how the cause of providing more widespread 

contraceptive access is one that is championed by various organisations, ‘The high potential of this 

strategy explains why the Center for Biological Diversity, which recognizes the link between 

overpopulation and biodiversity loss, runs a project to distribute condoms.’  

 

As part of the policy approach for low-income, high fertility nations, Dietz and O’Neill (2013, p.80) 

discuss the importance of empowering and educating girls and women, particularly as a humane 

alternative to top-down population control, ‘With the bad taste of China’s one-child policy still 

lingering, demographers and activists have almost unanimously settled on a less coercive way to 

decrease fertility rates: the empowerment of women. Such empowerment requires that women have the 

same rights and opportunities for men. It also requires that girls have the same rights and opportunities 

as men. It also requires that girls have access to education. Girls who go to school and obtain an 

education tend to grow up to be mothers of fewer children.’ 

 

Dietz and O’Neill (2013, p.81) also assign benefits to educating girls and women to wider society, ‘The 

strategy of educating girls has benefits beyond reducing fertility rates; it also has the potential to help 

alleviate poverty – a true win-win for societies with high birth rates and low incomes.’ 

 

The eco centrist position advocacy for population stabilisation efforts in high income nations with 

relatively stable populations largely takes the form of reducing immigration to high income nations, 

while insuring equitable opportunities for those who would otherwise immigrate to high income 

nations. Dietz and O’Neill (2013, p.83) discuss the perceived problems with current immigration 

policy, drawing on existing national policies, ‘The United States and other wealthy countries are 

recruiting immigrant workers, especially highly educated and skilled workers, for the purpose of 

spurring economic growth. This practice creates a “brain drain”, in which the top talent in developing 

nations is lured away. The practice is inappropriate for wealthy nations needing to make the transition 

to a steady - state economy – not only are they increasing their populations in the name of economic 

growth, but they’re doing so at the expense of poorer countries.’  

 

Dietz and O’Neill (2013, p.83) go on to recommend a strategy for avoiding these problems, ‘Instead of 

recruiting educated and entrepreneurial people from abroad, wealthy nations should cultivate talent at 

home and encourage nations abroad to retain their most capable workers. This change would serve the 

humanitarian purpose of alleviating the conditions that induce emigration in the first place.  

 

Eco centrism also emphasises the need for policies that are based around consent and lack of coercion, 

as detailed by Dietz and O’Neill (2013, p.83), ‘Compassion is necessary to avoid past mistakes and to 

establish policies beneficial to people of all nations. Non coercion is necessary to put aside fears about 

trampling people’s rights.’  

Eco centrism also assigns importance to mass media and cultural trends in shaping population 

stabilisation efforts, as well as creating awareness of the issues involved. An example of this is 

provided by Dietz and O’Neill (2013, p.84), in describing a pioneer in developing media that shapes 

public ideas about reproduction, ‘Despite the gray in his hair, Bill Ryerson projects youthful energy 
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[…] His job title is founder and president of the Population Media Center (PMC), a non-profit 

organization concerned about overpopulation.’  

 

In addition, Dietz and O’Neill (2013, p.84) discuss the nature and content of this programming, ‘PMC’s 

soap operas are different from the standard fare – yes, there are plenty of melodramatic conflicts and 

betrayals, but their purpose is to help people consider and talk about reproductive options, which, in 

turn, helps them make healthy decisions about family size.’  

 

Dietz and O’Neill (2013, p.84) point out how these efforts make attempts to gain quantifiable statistics 

from this effort, ‘[…] PMC statistically analyzes the results of each soap opera to assess how well the 

message is being received.’  

 

3.1.2 Energy 

 

A large part of the eco centrist attitude towards energy encompasses a small scale mentality, as detailed 

by Schor (2010, p.116-117),  ‘People are also going off the grid, with solar panels and passive solar 

design, geothermal pumps, windmills, and wood pellet and corncob stoves. The alternative energy 

movement is expanding beyond heat and electricity into appliances. Individuals are building solar 

ovens and fridges, and even biodigesters, machines that turn household waste into energy to fuel an 

eco-kitchen.’ 

 

Schor (2010, p.117) further details how some of these activities have become widespread enough to 

acquire their own names, ‘These trends have new names, too: microfarming and microgeneration for 

self-produced energy. Fourteen percent of additions to solar capacity in 2008 were in off-the-grid 

installations.’ 

 
The desired implementation of technology in the eco centrist position is discussed in more detail by Schor 

(2010), who makes the point that eco centrism does not necessarily reject all technology, but has a strong 

emphasis on ‘green’ tech, and this for the purposes of environmental remediation. This discussion 

contains a strong focus on energy.  

 

Schor (2010, p.84-85) discusses this idea of optimism regarding green tech, ‘There’s reason for optimism, 

and not just on energy. The last few decades have witnessed enormous progress in the first stage of a 

sustainability revolution employing ideas such as zero waste, eco-efficiency, and biomimicry (the practice 

of applying nature’s own parsimonious and evolutionary wonders to manufacturing and design).’ 

 

However, Schor (2010) adds a cautionary note in more broadly discussing technology, as it relates to the 

rebound effect or Jevon’s Paradox, in which efficiency gains from technology can backfire. ‘In economic 

terms, these gains are equivalent to a reduction in the price of energy, because they yield a given level of 

energy services with less fuel. The rebound effect occurs when that lower price induces consumers to buy 

more energy, which in turn partly or wholly cancels out the engineering improvements.’ (Schor, 2010, 

p.87-88). Schor (2010) advocates keeping the price of energy high to prevent this rebound and keep 

emissions under control. ‘When the goal is emissions reduction, there are ways to circumvent rebound 

effects. Keeping the price of energy high is key.’ (Schor, 2010, p.89-90).  

 

This assertion regarding energy is supported by Dietz and O’Neill (2013, p.64), ‘Rationing schemes 

provide each person or company with the right to use a specific amount of a resource. For instance, each 

person could be allocated a certain number of kilowatt-hours of electricity a month. Such a scheme could 

decrease both the quantity of resources drawn from mines (e.g., coal and uranium) and the amount of 

wastes flowing into the environment (e.g., carbon dioxide and nuclear waste).’  

 

Schor (2010, p.96) concludes that technology is useful but not the entirety of the solution, and reiterates 

the need for carbon pricing and energy price inflation, ‘The bottom line is that expecting technology to 
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bear the entire burden of ecological adjustment is foolhardy. Even technology plus a carbon price but no 

other measures to affect energy and nonenergy demand will not suffice.’  

 

Jackson (2009) engages in a comprehensive discussion of energy and energy policy, particularly as it 

relates to carbon emissions. Jackson (2009, p.82-83) supports Schor’s assertion that technology must play 

a role, ‘Technological change is essential, with or without growth. Even a smaller economy would face 

this challenge: declining fossil energy requirements and substantially reduced carbon emissions are vital.’  

 

Jackson (2009) goes on to provide specifics in this attitude towards the role of technology in energy 

policy, particularly in the use of existing technologies and ideas. As he (2009, p.83) explains, ‘We can 

never entirely discount the possibility that some massive technological breakthrough is just around the 

corner. But it’s clear that early progress towards carbon reduction will have to rely on options that are 

already on the table: enhanced energy efficiency, renewable energy and perhaps carbon capture and 

storage.’  

 
 

3.1.3 Decentralization 
 
Much eco centrist thought as it relates to decentralization is based around political and physical 

empowerment of the individual and small organisations, as well as ideas of a more physical nature such 

as DIY housing and agriculture, as opposed to the mass production/centralisation concept.  

 

Juliet Schor’s (2010) plentitude concept contains a strong emphasis on decentralization, in a variety of 

forms. A strong example of this is what the author terms self-provisioning, something she defines as 

‘[…] producing for oneself, making items that may be sold or bartered for other things […].’ (Schor, 

2010, p.115). Schor (2010, p.115) goes into detail on various examples of this, ‘Some of the activities 

under this rubric, such as home repair and knitting, have had enthusiasts all along. In other cases, 

people are returning to lost arts practiced by earlier generations. Popular activities include 

woodworking, quilting, brewing beer, and canning and preserving.’ 

 

Schor explains how eco centrist decentralization policies can also lead to social benefits, utilizing an 

example from Boston in the United States, ‘Boston’s pioneering Dudley Street Neighbourhood 

Initiative gained title to unused urban lots through eminent domain and from the city government, and 

the land was used to revitalize a blighted neighbourhood. They began with an intensive community 

planning process, and have succeeded in converting more than half the abandoned lots to new uses, 

including housing, community centers, parks, playgrounds, schools, a greenhouse, and an orchard, as 

well as a town common. They’ve got a community land trust and are fulfilling the dream of creating a 

lively urban village.’ (Schor, 2010, p.159).  

 

Dietz and O’Neill (2013, p.187-188) reinforce the eco centrist assertion that community 

decentralization can have economic and social benefits, although using a developing world example: ‘A 

strategy to increase local production capacity could benefit a nation like Tanzania, where the proportion 

of undernourished people has reached the crisis stage. […] In fact, some Tanzanians are already making 

it happen. In the Mkuranga District south of Dar es Salaam, farmers have been collaborating since 2004 

on organic cashew and vegetable production. The agricultural practices have improved soil and water 

conservation efforts, the cooperative practices have built community trust, and best of all, the farmers 

have been able to provide more (and more nutritious) food for the children of the community.’ 

 

With the above examples, Schor (2010) makes the point that plenitude is not merely a concept, but a 

thriving model that is being applied in a variety of ways. A relevant, ongoing example outside of the 

context of Schor’s discussion is the transition town concept, based around resilience in the face of peak 

oil and creating a low carbon economy (Transition Network, 2013a). Originally introduced in Devon in 

the UK, the project has since become international, and there are in excess of 992 initiatives registered 

worldwide (Transition Network, 2019). With the initiative’s focus on sustainable living and self-
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reliance, it represents a valid, somewhat quantifiable example of Schor’s plenitude and self-provisioning 

tenets, as well as an example of eco centrism more broadly ‘in the wild’.  

 

The eco centrist approach to decentralization also includes housing, as Schor (2010, p.117) describes, 

‘Self-provisioning is also getting popular in housing. As an alternative to high-priced, high-impact, and 

often shoddy homes produced by commercial contractors, people are building their dream houses with 

smart design principles, natural materials, efficient energy systems, and often the “free” labour of their 

family and friends.’  

 

In addition, Schor (2010, p.117) explains how this DIY, self-provisioning approach to housing 

incorporates a variety of design elements and ideas, ‘In West Texas, followers of the visionary Egyptian 

architect Hassan Fathy established the Adobe Alliance to build homes for the region’s many low 

income and unemployed inhabitants. […] New Englanders have revived the colonial-era tradition of 

community barn-raisings, only now they’re coming together to build yurts.’  

 

Schor (2010) details how this DIY approach is taken further with the advent of small scale 

manufacturing. Using the example of a small organisation in the United States, Schor (2010, p.152-153) 

clarifies the goals of creating independent communities with minimum outside support, ‘Working from 

a converted soybean field outside Kansas City, Factor e Farm combines innovations in small-scale 

manufacturing with knowledge intensive agriculture. They’re using a fab lab3 to build what they call a 

Global Village Construction Set – a step-by-step guide for replicating a self – sufficient, completely 

sustainable community requiring minimal financial capital’. 

 

Schor (2010, p.153) details the capabilities of these machines, ‘With just scrap metal and plastics, the 

fab lab technology enables the machines to replicate themselves, obviating the purchase of costly 

capital equipment. They’ve already developed and built machines such as the Liberator 2, which makes 

the compressed earth bricks used to construct the buildings, and the Life Trac, a steam-powered 

multipurpose tractor. Both can be built at very low cost, and they will be freely replicable by others’.  

 

3.1.4 Economy 
 

In contrast to techno optimism’s emphasis on accelerating curves of technological development and trends 

in general, eco centrism in large part advocates ‘slow living’, a return to or embracing of a slower pace of 

life, and alternate ways of living and measuring progress, as opposed to the traditional Gross Domestic 

Product (GDP).  

 

More detail on the slow living concept is provided by Schor (2010, p.114), providing a number of 

examples: ‘Households with more time wealth can engage in slower, less resource intensive activities. 

They can hang their clothing on the line, rather than using an electric dryer. More important, they can 

switch to less energy-intensive but more time-consuming modes of transport (mass transit versus private 

auto, car or train versus airplane). They can garden and cook at home.’  

 

Another example of this alternative living concept is provided by Dietz and O’Neill (2013), in their 

recounting of an encounter with Bhutanese nationals. As they recount: ‘The people are proud of their 

ecosystems and their culture, which is rooted in Buddhist pacifism. Sonam [A Bhutanese colleague] told 

me that the nation was modernizing, but, unlike the rest of the world, the people were making a concerted 

effort to prevent the invasion of Western-style consumer culture.’ (Dietz & O’Neill, 2013, p.114). 

 

From this example, Dietz and O’Neill (2013, p.114) provide a concept that helps define one tenet of eco 

                                                           
3 A small scale workshop capable of fabricating a variety of products. (Gershenfeld, Neil. (2005) FAB: 

The Coming Revolution on Your Desktop, Basic Books, p. 12.) 
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centrism, ‘I found all these facts fascinating, but one Bhutanese concept stood above all the rest in my 

mind: gross national happiness.’  

 

Dietz and O’Neill (2013, pp.114-115) provide further detail on Bhutan’s attitude to the gross national 

happiness concept, and therefore the role it plays within eco centrism, ‘The Bhutanese government and 

others who subscribe to gross national happiness believe that measurements of national wealth should 

include more than economic output – environmental preservation and quality of life, for example. They 

have identified four pillars of gross national happiness: (1) promotion of equitable and sustainable 

socioeconomic development, (2) preservation and promotion of cultural values, (3) conservation of the 

national environment, and (4) establishment of good governance.’  

 

Dietz and O’Neill (2013, p.115) detail the analytical framework developed to create a credible 

measurement of happiness, ‘How can you measure gross national happiness? Dasho Karma Ura of the 

Centre for Bhutan Studies established a partnership with Michael Pennock, a Canadian public health 

expert, to work on it. Together they developed a survey to collect information from citizens on personal 

health, psychological well-being, time use, environmental quality, cultural preservation, and other topics. 

Bhutan uses the survey results to help craft its national policies with an eye toward ensuring that such 

policies will increase happiness and well-being.’  

 

Dietz and O’Neill (2013, p.115) go on to detail various efforts by national governments to expand upon 

and adapt this concept within their own nations, ‘The ideals embedded in gross national happiness are 

catching on in other countries as well. For example, the U.K. government is pursuing an index of 

happiness to steer government policy. The Australian Bureau of Statistics runs a program called Measures 

of Australia’s Progress (MAP) that’s designed to address the question, “Is life in Australia getting better?” 

The United Nations issued a resolution in July 2011 calling on member nations to pursue measures of 

happiness and well-being to guide public policies. And the Japanese government recently drafted a set of 

happiness indicators to supplement economic data.’  

 

Jackson (2009, p.40) provides further detail regarding eco centrism’s relationship to this concept, stating 

that ‘A shift towards alternative hedonism would lead to a more ecologically sustainable life that is also 

more satisfying and would leave us happier.’ Jackson (2009, p.40) provides supporting evidence for this 

view by citing psychologist Tim Kasser (2002, 2007); ‘Some statistical evidence supports this view. Tim 

Kasser has highlighted what he calls the high price of materialism. Materialistic values such as popularity, 

image and financial success are psychologically opposed to ‘intrinsic’ values like self-acceptance, 

affiliation, a sense of belonging in the community. Yet these latter are the things that contribute to our 

well-being. They are the constituents of prosperity.’  

 

From this and related concepts, it is possible to garner a great deal of eco centrist thought regarding 

economics and society in general. A significant element of this is a rejection of unilateralism, the political 

reality of one or several powerful nations dominating others, to the eventual detriment of all. Eco centrism 

makes the case that there is much potential to increase happiness in poorer nations. For example, Jackson 

(2009) makes the case that in relatively rich societies, an increase in income does not necessarily result in 

an increase in happiness. ‘If GDP really does measure utility, it’s a mystery to find that reported life 

satisfaction has remained more or less unchanged in most advanced economies over several decades in 

spite of significant economic growth.’ (Jackson, 2009, p.40).  

 

Jackson (2009, p.40) further illustrates how lower income societies tend to experience the opposite effect 

when incomes are raised, ‘By contrast, at very low incomes there is a huge spread in terms of life 

satisfaction, but the general trend is a quite steeply rising curve. A small increase in GDP leads to a big 

rise in life satisfaction.’  

Jackson (2009, p.41) concludes this example with a point that can be considered central to eco centrism, 

‘These data underline one of the key messages of this book. There is no case to abandon growth 

universally. But there is a strong case for the developed nations to make room for growth in poorer 

countries.’  

 

Jackson further supports this eco centrist assertion, stating that ‘Prosperity is not synonymous with 



15 
 

material wealth. And the requirements of prosperity go beyond material sustenance. Rather, prosperity has 

to do with our ability to flourish: physically, psychologically and socially. Beyond mere subsistence, 

prosperity hangs crucially on our ability to participate meaningfully in the life of society.’ (Jackson, 2009, 

p.143).  

 

Jackson goes on to discuss multiple examples of material prosperity and corresponding lack of social 

well-being; Jackson discusses a study in which levels of trust and belonging were measured across 22 

European nations; as he states, ‘Those with the highest scores (for example Norway) experience far 

greater levels of trust and belonging than those with lower scores (for example the UK).’ (Jackson, 2009, 

p.144). Schor supports this assertion, ‘[…] deep meaning is found elsewhere, in family, friends, personal 

creativity, religion, music and art, social justice, science, business, or helping others.’ (Schor, 2010, 

p.100).  

 

This assertion is supported by Dietz and O’Neill (2013, p.188), ‘Wealthy economies that have reached the 

end of growth and those economies still in need of growth must work together on the mechanisms that 

will allow them to co-exist and co-develop so that all people can flourish.’. These examples validate the 

ideal of the ‘steady state’, or an economy and society which respects limits to growth.  

 

Another strong example of the alternative living ideals espoused by eco centrism can be seen in the case 

of the attitude to the environment. Rather than treating it as an abstract or separate entity to the human 

economy, eco centrism considers access to nature to be extremely beneficial in both a psychological and 

physical sense, in a way that is broadly applicable to many people. This is detailed by Schor (2010). 

‘Nature itself is also a source of well-being. Environmental psychologists and others have found 

numerous benefits to humans from contact with the outdoors. Parks and gardens help people relax and 

restore; proximity to plants and green space reduces stress and promotes emotional balance. Being in 

nature can reduce blood pressure and improves muscular health. Patients recover faster when they are 

exposed to plants, flowers and trees.’ (Schor, 2010, p.179). The benefits of nature even have an economic 

element, improving worker’s productivity, as Schor (2010, p.179) further explains: ‘Workers’ 

productivity and well-being improve with natural light and access to the out-doors. 

 

Interestingly, the eco centrist position is skeptical of the free-market fundamentalist approach that techno 

optimism espouses to some degree, viewing ongoing environmental destruction as in part a failure of the 

market. This is detailed by Dietz and O’Neill (2013, p.130): ‘The third flaw is a mismatch between the 

kinds of jobs supplied by the economy and the kinds of jobs that society really needs. Available jobs 

reflect societal values, but we are undervaluing the maintenance of healthy communities and ecosystems 

while overvaluing the consumption of stuff.’  

 

Dietz and O’Neill (2013) continue with this analysis, while further assigning the (financial) unprofitability 

of such tasks as the reason they are not incentivised within society. ‘Many jobs that need doing don’t get 

done because it’s unprofitable to do them (e.g., repairing damaged ecosystems). At the same time, people 

perform many jobs that don’t really need doing, but that are supported by the market (e.g., brokering 

purely speculative financial deals).’ (Dietz & O’Neill, 2013, p.130).  

 

This view is supported by Jackson (2009, pp.151-152) in the context of criticism of perverse incentives 

for if infrastructure; Jackson states that ‘Examples of the perverse effect of dominant structures are legion: 

private transport is incentivized over public transport; motorists are prioritized over pedestrians; energy 

supply is subsidized and protected, while demand management is often chaotic and expensive; waste 

disposal is cheap, economically and behaviourally; recycling demands time and effort: ‘bring centres’ are 

few and far between and often overflowing with waste.’  

 

Jackson (2009, p.152) continues with this critique regarding perverse economic incentives within wider 

society, ‘Equally important are the subtle but damaging signals sent by government, regulatory 

frameworks, financial institutions, the media and our education systems: business salaries are higher than 

those in the public sector, particularly those at the top; nurses and those in the caring professions are 

consistently less well paid; private investment is written down at high discount rates making long-term 

costs invisible; success is counted in terms of material status (salary, house size and so on); children are 
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brought up as a ‘shopping generation’ – hooked on brand, celebrity and status.’ 

 

Another tenet of eco centrism’s approach to the economy involves that of guaranteed work, defined by 

Dietz and O’Neil (2013, p.134): ‘A guaranteed jobs policy appoints the state as the employer of last resort 

and creates jobs for those wishing to work but unable to find unemployment.’  

 

Dietz and O’Neill (2013, p.134) discuss various examples of the guaranteed jobs concept in use around 

the world, and its potential positive effects: ‘Guaranteed jobs may seem like a radical idea, but the right to 

work is included in Article 23.1 of the 1948 Universal Declaration of Human Rights and has been 

partially enacted in India, Argentina, and some European cities (e.g., Zurich). In the same way that the 

public sector guarantees primary schooling, garbage collection, and medical care (in most industrialised 

countries), it could also guarantee jobs, and, in the process, decouple the goal of full employment from the 

size or growth rate of the economy.’  

 

In addition, Dietz and O’Neill (2013) cite a historical example of working arrangements and government-

sponsored efforts to deal with unemployment and create meaningful and socially useful work; this 

example is the Civilian Conservation Corps (CCC). 

 

Dietz and O’Neill (2013, p.135) briefly outline the history and mission of the CCC, as well as its role 

during a time of economic recession. ‘The Civilian Conservation Corps (CCC) is one of the most famous 

and successful guaranteed-jobs programs in U.S. history. The CCC existed only from 1933 to 1942, its 

life cut short by the onset of World War II, but it accomplished remarkable works over that brief time 

span. With the Great Depression draping a shroud of unemployment over the economy, many young men 

were desperate for jobs, including Isaac Louderback.’  

 

Dietz and O’Neill (2013, p.135) go on to outline the enormous appeal of the program, ‘Louderback 

enlisted as a nineteen-year-old after having completed high school and one year of college, joining 

275,000 other young men nationwide who had enrolled within 90 days of the program’s inception.’ 

 

Interestingly, the work undertaken in the example given involved environmental remediation – as Dietz 

and O’Neill (2013, p.135) detail, ‘The park had been established only seven years before, and Louderback 

worked on forest health projects – surveying sites to remove nuisance shrub species – in addition to rock-

breaking assignments on Skyline Drive, the scenic roadway that rolls over the spine of Shenandoah.’ 

Perhaps most significantly, the CCC is attributed causing great skills and experiences for later life, as 

Dietz and O’Neill (2013, p.135) relate, ‘Many of the men who started with the CCC went on to careers in 

forestry, mechanics, engineering, masonry, and wildlife management.’ 

 

In addition, Schor discusses the role of entrepreneurs in the aforementioned self-provisioning movement, 

‘The trend towards self-provisioning has already taken hold among small-scale entrepreneurs, voluntary 

simplifiers, and a group of bioneers, the biological pioneers and ecological inventors who are living low-

impact lifestyles with sustainable technologies.’ (Schor, 2010, p.115).  

 

An additional way in which the eco centrist position approaches economics is through the advent of  the 

plenitude concept discussed earlier in this thesis, broadly defined within this context as satisfaction with 

having enough or seeking alternatives means to happiness. Schor herself defines it thus, ‘[…] plentitude 

requires that we adopt cutting edge green technologies. […] We will not arrest ecological decline or 

regain financial health without also introducing a different rhythm of work, consumption, and daily life, 

as well as alterations in a number of system-wide structures. We need an alternative economy, not just 

an alternative energy system.’ (Schor, 2010, p.2). 

 

This concept contains similarities to ideas espoused by the other eco centrist advocates discussed within 

this thesis. For example, Dietz and O’Neill discussing a similar redefining of values in relation to nature, 

‘Perhaps the most important thing we need to rethink is our relationship to nature. […] Technology has 

given us a false sense of separation from our environment. In reality, we are part of nature, and we must 

respect and abide by its laws. The sooner we begin to reconnect with the natural world around us, the 
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sooner we can begin building an economy that fits on the planet.’ (Dietz & O’Neill, 2013, p.52).  

 

Dietz and O’Neill’s point regarding respecting ecological limits is echoed elsewhere in eco centrism; 

while the position discusses and considers the protection and prosperity of the environment in general, 

there is also much focus on the specific problem of climate change, and how it relates to the economy. 

Jackson discusses the importance of this and of the need to decarbonise in detail, citing the 

Intergovernmental Panel on Climate Change (IPCC) findings on climate. As he explains, ‘The IPCC’s 

Fourth Assessment Report argues that a 450 ppm target will be needed if climate change is to be restricted 

to an average global temperature increase of 2oC. Achieving that target could mean reducing global 

emissions by up to 85 per cent over 1990 levels by 2050.’ (Jackson, 2009, p.12). 

 

From this report, Jackson concludes that ‘The message from all this is a profoundly uncomfortable one. 

Dangerous climate change is a matter of decades away. And we’re using up the climate ‘slack’ too 

quickly. It may take decades to transform our energy systems. And we have barely started on that task. As 

the science improves it becomes clearer that a warming world may pose the gravest threat to survival we 

face.’ (Jackson, 2009, p.12-13).  

 

This is supported by Dietz and O’Neill, writing in support of business which meaningfully support the 

reduction in hours advocated for above, ‘Businesses with different, more democratized ownership 

structures, different criteria for making operating decisions, and different indicators of success (beyond 

financial returns) would be more likely to convert productivity gains into reduced working time.’ (Dietz & 

O’Neill, 2013, p.137).  

 

In light of this, the eco centrist position advocates various solutions; some of them drawing on elements 

from the techno optimist approach. A large part of this proposed solution is work-time reduction; a 

proposal of proportionate reduction of working hours that would still enable people to survive and 

prosper.  

 

The use of technology is briefly touched upon in this proposed work-time reduction, with the claim that 

many people would likely support this policy. As Dietz and O’Neill (2013, p.131) explain, ‘Using the 

benefits of technological progress to reduce working time, rather than increase production, would likely 

appeal to many people.’  

 

Dietz and O’Neill go on to support this assertion with results from a U.S. study. ‘In a U.S. Department of 

Labor study, 84 percent of respondents said that they would like to trade some or all of their future 

income for additional free time.’ (Schor, 1993, cited by Dietz & O’Neill, 2013, p.131). 

 

This assertion that work-time reduction would be a popular policy is supported by Schor, ‘In the surveys I 

have done, one feature of voluntary shifts to shorter hours stands out. People who make these changes 

report being very satisfied. In the 2004 survey, 23 percent said they are not only happier, but they don’t 

miss the money. Sixty percent reported being happier, but miss the money to varying degrees. Only 10 

percent regretted the change.’ (Galinsky et al, 2004, cited by Schor, 2010, p.108).  

 

As detailed above, eco centrism does recognise that reduced working hours comes with proportionately 

smaller pay, but does not necessarily see this as a problem. Schor supports this assertion that less 

individual earning is not necessarily problematic with her point that people do not always use their money 

in a way that they can benefit from, specifically referring to wastefulness in attitudes to housing design 

and living space. As she points out, ‘We’d also noticed that after many renovations, activity migrates to 

the new wing of the house, leaving much of the original space empty. In those cases, the lived-in square 

footage is less than the new dimensions, and people aren’t getting their money’s worth.’ (Schor, 2010, 

p.135).  

 

Dietz and O’Neill further reinforce the point that a proportional reduction in pay is not problematic by 

pointing out how it can open up new opportunities for fulfilment and happiness, as well as providing 

environmental benefits through reduced consumption. As they explain, ‘Spending fewer hours on the job 

opens opportunities to seek purpose and fulfilment outside of work. Once we’ve acquired the basics, most 
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of us don’t need more consumer goods; we need more time. Less time at work means individuals can 

pursue well-being in less materialistic ways, such as spending time with friends and family, participating 

in community events, engaging in creative activities, and embarking on personal or spiritual 

development.’ (Dietz & O’Neill, 2013, p.133).  

 

Schor (2010, p.113) supports the claim that shorter hours lead to less resource use, ‘Why do shorter hours 

lead to lower resource use? The most obvious effect is through scale. Market works generate lower 

income, which is used to buy food, products, energy, and mobility. Purchasing falls when shorter hours 

are combined with lower income, an effect analogous to reduced spending during a recession.’  

 

Eco centrism also takes the position that current inflexible working arrangements are problematic, as 

further detailed by Dietz and O’Neill (2013, p.130): ‘[…] employers frequently lack flexibility. In trying 

to cut costs by standardizing their operations, firms often institute one-size-fits-all rules for work 

schedules and hours. For example, some companies offer only full-time positions with no opportunities 

for alternative work schedules. As a result, many employees end up in arrangements that are far from their 

ideal.’  

 

There is additional support among eco centrism for alternative working arrangements; for example, 

Jackson discusses this phenomenon in relation to worker’s cooperatives, ‘Employee ownership, for 

example, of both small and large enterprises has shown some notable success in recent years, particularly 

in situations where more traditional capitalism has failed.’ (Jackson, 2009, p.201).  

 

Schor supports this argument, arguing the case for smaller and medium sized firms to confront various 

environmental and economic challenges, citing the adaptability and innovative potential of small 

businesses, ‘We do know that small businesses have been at the forefront of innovation and employment 

growth. In recent years, nearly two thirds of all jobs have been created by firms with fewer than given 

hundred employees. And recession-induced job loss has become more prevalent in large than small 

companies.’ (Schor, 2010, pp.155-156).  

 

In addition, it is notable that eco centrism embraces what is perhaps best termed a democratic 

entrepreneurial approach, as explained by Dietz and O’Neill in discussing the foundation of the modern 

steady state movement, ‘More than 250 people attended the Steady State Economy Conference held in 

Leeds, U.K., in 2010. They provided a wealth of ideas that we have incorporated into the blueprint for a 

steady-state economy. More work remains to be done, but the basics of the building are clear […].’ (Dietz 

& O’Neill, 2013, p.194). This indicates that – at least in part – the eco centrist position has a tendency 

towards democratic initiatives involving a reasonably large number of people, as opposed to singular 

entrepreneurial efforts.  

 

Jackson (2009, p.168) supports this idea of democratic engagement in a more general sense, 

‘Authoritarianism is damaging to human well-being in its own right. And in any case it is unlikely to 

succeed in modern pluralistic societies. Governance for prosperity must engage actively with citizens both 

in establishing the mandate and delivering the change.’  

 

True to its name, eco centrism strongly considers the health of ecosystems to reflect the health of 

humanity and human prosperity. This is illustrated by Schor, ‘Nature is an input into all production, and 

its degradation raises costs. Less fertile soil leads to less food production. Cleaning up toxins in 

brownfields and waterways, nourishing depleted forests, replenishing water supplies, and enhancing 

biodiversity all generate wealth. Pollution-induced asthma, cancers, and birth defects result in expensive 

health care.’ (Schor, 2010, p.158). 

  

Further to the above points regarding the problematic nature of the current economic approach to the 

environment, Dietz and O’Neill (2013) discuss what they consider to be misinformed attitudes to money 

and real wealth; specifically, that they are seen as one and the same. As they detail, ‘Real wealth takes the 

form of housing, land, fertile soil, medical care, dinner, and computers – actual resources, goods, and 

services that have value. Money itself has no intrinsic value. Its value is derived from the fact that we 

accept it in exchange for real wealth.’ (Dietz and O’Neill, 2013, p.101). 
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Dietz and O’Neill describe the problematic relationship between real wealth and money, ‘The fact that 

money serves as a claim on wealth poses a problem when its supply surpasses the supply of real wealth. 

When there are too many claims on real wealth, prices go up (i.e. inflation occurs) as more and more 

money chases the same volume of goods and services [...]However, the supply of goods and services that 

this money can buy can grow only according to the laws of physics and ecology that govern the real 

world.’ (Dietz and O’Neill, 2013, p.101).  

 

Dietz and O’Neill attribute much financial and economic turmoil to the attitudes regarding money and real 

wealth, ‘In recent years, the money supply has become almost completely detached from the real 

economy, as new financial instruments have allowed banks to pump more and more money into the 

economy. This disconnect has caused much of the economic and financial instability in the world today.’ 

(Dietz and O’Neill 2013, p.102).   

 

3.2 Techno optimism  
 

Techno optimism is a position that is best defined as a belief in the positive ability of technology to 

improve the human condition, the belief that technology should be used to improve the human condition, 

and the assertion that the pace of technological innovation and progress is accelerating, to the benefit of 

humanity, in a wide range of areas; the field also contains ideas that might be considered transcendental, 

such as the belief that technology can and will be used to alter fundamentally human biology. Peter 

Diamandis and Steven Kotler (2012, p.52), two of the three major proponents of techno optimism 

discussed within this thesis, sum up this view within their own book, applying to both themselves and the 

other major proponent discussed, Ray Kurzweil: ‘The moral of the story was clear: ideas, coupled with 

technology, could solve all the world’s problems.’  

 

Furthermore, techno optimism is further identifiable due to the fact that there is a large degree of 

cooperation and cross fertilization of ideas between its proponents; for example, the aforementioned Peter 

Diamandis mentions Ray Kurzweil frequently within his book, and draws upon his ideas.  

Techno optimism is further defined as a position in weak sustainability, and the positions analysed here 

reflect this weak sustainability approach.   

 

3.2.1 Overpopulation 
 

It is interesting to note that the techno optimist position does not consider a large population to be 

solely a burden or problematic; rather, proponents consider it to be something of an opportunity, for 

both the rich and poor world. 

This opportunity takes two primary forms – an increased knowledge base to draw on, and an emergent 

consumer base to drive and expand the global economy; both goals are somewhat related.  

 

Diamandis and Kotler define the emerging economically enabled portion of the population as the 

‘rising billion’, a segment of humanity with much promise for the future, particularly being digitally 

enabled: ‘The net is allowing us to turn ourselves into a giant, collective meta-intelligence. And this 

meta-intelligence continues to grow as more and more people come online. […] The world is going to 

gain access to intelligence, wisdom, creativity, insight, and experiences that have, until very recently, 

been permanently out of reach.’ (Diamandis & Kotler, 2012, p.149).  

 

Diamandis and Kotler go on to detail the perceived advantages and repercussions of this increasingly 

connected population, ‘Never before in history has the global marketplace touched so many consumers 

and provided access to so many producers. The opportunities for collaborative thinking are also 

growing exponentially, and since progress is cumulative, the resulting innovations are going to grow 

exponentially as well. For the first time ever, the rising billion will have the remarkable power to 

identify, solve, and implement their own abundance solutions.’ (Diamandis & Kotler, 2012, p.149).  
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Techno optimism sees advantages in an emerging, economically enabled, previously poverty-stricken 

population and therefore ascribes significant importance to limiting infant and child mortality, both for 

practical and ethical reasons. This is detailed by Diamandis and Kotler, ‘Thus child mortality among the 

rural poor is one of the largest factors driving population growth, and dirty water is often the root of this 

problem. 

(Diamandis & Kotler, 2012, p.92).  

 

Diamandis and Kotler go on to propose a solution based around clean drinking water, ‘Of the 1.1 billion 

people in the world without access to safe water, 85 percent of them live in the countryside. Of the 2.2 

million children that die each year from drinking contaminated water, the vast majority are rural as 

well. So a machine capable of providing clean drinking water for these communities, by boosting health 

and child survival rates, actually reduces fertility in the one place where it matters most.’ (Diamandis & 

Kotler, 2012, p.92).  

 

Furthermore, the techno optimist position sees top-down, authoritarian population control efforts as 

unethical and counterproductive, as detailed by Diamandis and Kotler using multiple examples, ‘The 

most infamous example of top-down population control was the Nazis’ eugenics program, but there 

have been a few other nightmares as well. India performed tubal ligations and vasectomies on 

thousands of people during the middle 1970s. Some were paid for their sacrifice; others were forced in 

the procedure. The results drove the ruling party out of power and created a controversy that still rages 

today.’ (Diamandis & Kotler, 2012, p.8).  

 

Diamandis also references China’s infamous one-child policy, ‘China, meanwhile, has spent thirty 

years under a one-child-per-family policy […]. According to the government, the results have been 300 

million fewer people. According to Amnesty International, the results have been an increase in bribery, 

corruption, suicide rates, abortion rates, forced sterilization procedures, and persistent rumours of 

infanticide.’ (Diamandis & Kotler, 2012, p.8).  

 

Diamandis and Kotler conclude these statements with an indictment of these and similar policies, 

‘Either way, as our species has sadly discovered, top-down population control is barbaric, both in 

theory and in practice.’ (Diamandis & Kotler, 2012, p.8).  

 

Despite the opportunity claimed by techno optimism in the ‘rising billion’ and the prophylactic effect of 

new technologies, there is still some concern regarding the provision of future sources of food and 

nutrition for the global population, and doing so in a sustainable manner.  

 

Interestingly, techno optimism recognises that, while the advent of petrochemicals applied to 

agriculture has enabled greater efficiency, it is also largely unsustainable. This is related by Diamandis 

& Kotler, ‘We’ve managed to feed more people using less space than ever before. Currently we farm 38 

percent of all the land in the world. If production rates had remained as they were in 1961, we would 

have needed 82 percent to produce the same amount of food. This is what petrochemical-backed 

agricultural intensification has made possible. The challenge going forward is to replace this 

unsustainable brute force with a considerably more nuanced approach.’ (Diamandis & Kotler, 2012, 

p.101-102).  

 

Techno optimism, as an alternative to current unsustainable methods, expresses interest in the concept 

of vertical farming, the concept of agricultural production of various types taking place in vertical 

buildings. Diamandis and Kotler claim several advantages for this type of alternative agriculture, 

‘Vertical farms are immune to weather, so crops can be grown year-round under optimal conditions. 

One acre of skyscraper floor produces the equivalent of ten to twenty soil-based acres. Employing 

clean-room technologies means no pesticides or herbicides, so there’s no agricultural runoff. The fossil 

fuels now used for plowing, fertilizing, seeding, weeding, harvesting, and delivery are gone as well.’ 
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(Diamandis & Kotler 2012, p.107).  

 

Diamandis and Kotler go on to relate the strong interest in developing and commercialising vertical 

farming internationally, ‘There are a number of pilot projects in the United States, and more substantial 

efforts overseas.[…]Meanwhile, Sweden’s Plantagon is already working on five vertical farming 

projects: two in Sweden, two in China, and one in Singapore. Its standard model, a huge glass sphere 

with planting boxes arranged in a giant spiral, allows a greenhouse of 10,000 square meters to grow 

100,000 square meters’ worth of produce.’ (Diamandis & Kotler 2012, p.108).  

 

Techno optimism also assigns significance to the role of computers and robotics in vertical farming, as 

Diamandis and Kotler relate, ‘Yet the real promise of vertical farms comes from adding tomorrow’s 

technologies to today’s ideas. Imagine ubiquitous embedded sensors perfecting temperature, pH 

balance, and nutrient flows. Add in AI and robotics that maximize planting, growing, and harvesting of 

every square metre.’ (Diamandis & Kotler, 2012, p.108-109).  

 

Following this line of thought, techno optimism also ascribes significant value to the development of 

alternative agricultural techniques, such as hydroponics and aeroponics. This is discussed by Diamandis 

and Kotler largely in terms of relative efficiencies, ‘Traditional agriculture uses 70 percent of the water 

on the planet. Hydroponics is 70 percent more efficient than traditional agriculture. Aeroponics, 

meanwhile, is 70 percent more efficient than hydroponics. Thus, if we used aeroponics for agriculture, 

we could drop water use from 70 percent to 6 percent – quite the savings.’ (Diamandis & Kotler, 2012, 

p.106).  

 

In addition to the above listed alternative agricultural methods, there is also some interest in the 

development of more efficient and less environmentally harmful aquaculture methods. Diamandis and 

Kotler detail how aquaculture has been useful throughout much of recent human history, and continues 

to produce large yields: ‘From 1950 through 2007, global aquaculture yields increased from two million 

metric tons to fifty million metric tons. So while natural fisheries have been in decline during this same 

period (the global fish catch peaked in the 1980s), fish farming has allowed human consumption to 

keep on rising. Aquaculture is now the fastest-growing animal food production system, supplying 

nearly 30 percent of our seafood.’ (Diamandis & Kotler, 2012, p.110). 

 

Diamandis and Kotler detail how aquaculture is functional on the small scale, ‘On a smaller scale, 

Asian rice farmers use fish to fight rice pests such as the golden snail, both boosting rice yields and 

protein consumption (As they also get to harvest the fish). In Africa, farmers are installing fish ponds in 

home gardens, as the mud from the bottom of the pond makes a great mineral-rich fertiliser.’ 

(Diamandis & Kotler, 2012, p.111).  

 

In addition, Diamandis and Kotler give examples of aquaculture’s functionality on a larger scale, 

notable for being part of the previously discussed vertical farm efforts. As they explain, ‘On a larger 

scale, the most exciting innovation may belong to Will Allen, the MacArthur Genius Award-winning 

force behind Growing Power, a Milwaukee-based organization building of the United States’ first 

vertical farms. Allen, a pioneer in urban aquaculture, aims to devote the first floor of his vertical farm 

to the process. Some 110,000 gallons of water will produce 100,000 tilapia, lake perch, and, possibly, 

blue gill a year. The fish feces will be recycled to fertilize plants on higher levels of the greenhouse.’ 

(Diamandis & Kotler, 2012, p.111).  

 

There is also some interest in the development of in vitro meat, a meat product produced and grown in a 

lab, defined by Diamandis & Kotler as ‘Cultured meat (or in-vitro meat, as some prefer) is meat grown 

from stem cells.’ (Diamandis & Kotler 2012, p.112). Among the benefits ascribed to the development 

of in-vitro meat is a substantially reduced risk of disease and pandemic; this is discussed in detail by 

Diamandis and Kotler, ‘By growing beef in bioreactors, we also become less vulnerable to emerging 

diseases (70 percent of emerging diseases come from livestock) and contamination – something that 
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occurs when workers in slaughterhouses accidentally slice open an animal’s intestinal tract. Cultured 

meat has no gastrointestinal tract, so there’s no danger of harmful bacteria spilling into our food 

supply.’ (Diamandis and Kotler, 2012, p.113).  

 

In addition to the practical benefits of in-vitro meat already discussed, techno optimism also ascribes an 

ethical aspect to the development of this technology, ascribing much potential to alleviate suffering 

among animals within the meat industry, while reducing resources invested, with a corresponding 

environmental benefit. This is detailed by Diamandis and Kotler, ‘[…]the 30 percent of the world’s 

surface that is currently used for livestock can be reforested. The Belgium-sized chunk of Amazonian 

rain forest razed annually for cattle production can be repurposed for human consumption, and the forty 

billion animals killed each year (in the United States alone) no longer have to suffer for our benefit.’ 

(Diamandis & Kotler, 2012, p.113).  

 

In considering in-vitro meat, techno optimism also displays the dismissive attitude towards fear of 

adopting new technologies discussed in more detail later within this thesis. This is discussed by 

Diamandis and Kotler, ‘There are, of course, concerns that the same hostility facing GE [genetically 

engineered] crops will be encountered with cultured meat, but the medical establishment is in hot 

pursuit of organ regeneration. If we’re willing to live with a lab-grown kidney permanently inside our 

bodies, then what concerns could we possibly have with cultured beef spending a few hours in our 

stomach?’ (Diamandis & Kotler, 2012, p.113).  

 

While the focus of techno optimism often involves technology, there is also some consideration of a 

holistic, whole systems approach when considering various problems and potential solutions as they 

relate to food production. Diamandis and Kotler describe this approach, ‘there’s now an emerging set of 

agricultural practises that blends the best of agronomy, forestry, ecology, hydrology, and a number of 

other sciences. Known as agroecology, the basic idea is to design food systems that mimic the natural 

world. Instead of striving for zero-environmental impacts, agroecologists want systems that produce 

more food on less land while simultaneously enhancing ecosystems and promoting biodiversity.’ 

(Diamandis & Kotler, 2012, p.114).   

 

Interestingly, while this holistic approach does not explicitly employ technology, techno optimism 

claims potential for information science to enhance existing practices, and to do so in an exponentially 

improving fashion. Diamandis and Kotler detail this view, ‘Although the practices themselves look 

decidedly low tech, all of the fields they’re informed by are information-based sciences and thus on 

exponential growth curves.’ (Diamandis & Kotler, 2012, p.114).  

 

Techno optimism demonstrates some concern for ecological limits, through the metric of primary 

productivity, defined by Diamandis and Kotler, ‘As every animal on Earth eats either plants or animals 

that eat plants, this number is a good metric for examining the impact that human food consumption is 

having on the planet.’ (Diamandis & Kotler, 2012, p.115). Techno optimism ascribes concern to the 

breaching of this limit, along with acknowledging uncertainty about where a catastrophic threshold may 

exist in the breaching of this limit. This is further detailed by Diamandis and Kotler, ‘Right now we’re 

consuming 40 percent of the planet’s primary productivity. That’s a dangerously high number. What’s 

the tipping point? Perhaps 45 percent could be enough to start a catastrophic loss of biodiversity from 

which our ecosystems cannot recover. Perhaps it is 60 percent. No one knows for sure. What is known 

is that unless we figure out how to better the system and lower the impacts then, with our ever-

burgeoning population, we have little hope of a sustainable future.’ (Diamandis & Kotler, 2012, p.115).  

 

 

 

3.2.2 Energy 
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Techno optimism largely considers lack of energy, along with lack of access to energy, to be the 

primary problem when considering energy in sustainability, and rectifying the above problems to be 

key to human development and well-being. As Diamandis and Kotler put it, ‘Energy is arguably the 

most important lynchpin for abundance.’ (Diamandis & Kotler, 2012, p.155).  

 

Techno optimism also considers energy scarcity to be responsible for, or at least exacerbating, other 

problems within the sustainability sphere; ‘With enough of it [energy], we solve the issue of water 

scarcity, which also helps address a majority of our current health problems. Energy also brings light, 

which facilitates education, which, in turn, reduces poverty.’ (Diamandis & Kotler, 2012, p.155).  

 

Diamandis and Kotler highlight how the problem of energy is so important that the United Nations 

considers access to energy to be a key development goal, ‘The interdependencies are so profound that 

the United Nations Development Programme warned that none of the Millennium Development Goals 

aimed at reducing poverty by half can be met without major improvements in developing countries’ 

energy services.’ (Diamandis & Kotler, 2012, p.155).  

 

To enable this energy vision, techno optimism in part envisions multiple, commercialised uses for 

technologies that are currently in their relative infancy. Where this applies to energy, the most 

widespread example of this is nanotechnology. The basic definition of nanotechnology is defined by 

Diamandis and Kotler, ‘The basic notion is simple: build things one atom at a time. What sort of 

things? Well, for starters, assemblers: little nanomachines that build other nanomachines (or self-

replicate). Since these replicators are also programmable, after one has built a billion copies of itself, 

you can direct those billion to build whatever you want.’ (Diamandis & Kotler, 2012, pp.71-72).  

 

The application of nanotechnology is intended to enhance existing technology, such as solar 

technology; as Kurzweil elucidates, ‘At an estimated thickness of several microns, solar panels could 

ultimately be as inexpensive as a penny per square meter. We could place efficient solar panels on the 

majority of human-made surfaces, such as buildings and vehicles, and even incorporate them into 

clothing for powering mobile devices.’ (Kurzweil, 2004, p.250).  

 

Another example of an existing technology enhanced by nanotechnology is lighting; as Kurzweil 

explains, ‘Applying nanotechnology to home and industrial lighting could reduce both the need for 

electricity and an estimated two hundred million tons of carbon emissions per year.’ (Kurzweil, 2004, 

p.252). Kurzweil discusses the technologies that could replace existing lighting systems, 

‘Nanotechnology-based lighting will use small, cool, light emitting diodes, quantum dots, or other 

innovative light sources to replace hot, inefficient incandescent and fluorescent bulbs.’ (Kurzweil, 

2004, p.245).  

 

In addition, the techno optimist position expects that technologies that will eventually be phased out 

will be enhanced at some point; an example given is coal power plants. As Kurzweil explains, ‘Rather 

than simply burn coal, as is done today, the 275-million-watt plant will convert the coal to a synthetic 

gas comprising hydrogen and carbon monoxide, which will then react with steam to produce discrete 

streams of hydrogen and carbon dioxide, which will be sequestered. The hydrogen can then be used in 

fuel cells or else converted into electricity and water.’ (Kurzweil, 2004, p.244).  

 

As well as enhancing existing technologies, nanotechnology could enable new, largely theoretical 

technologies, such as space-based solar power. As Kurzweil details, ‘Another option for energy 

transmission is wireless transmission by micro-waves. This method would be especially well suited to 

efficiently beam energy created in space by giant solar panels […].’ (Kurzweil, 2004, p.247).  

 

Kurzweil goes into more detail regarding space-based solar power, ‘Terrestrial surfaces could be 

augmented by huge solar panels in space. A Space Solar Power satellite already designed by NASA 

could convert sunlight in space to electricity and beam it to Earth by microwave. Each such satellite 
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could provide billions of watts of electricity, enough for tens of thousands of homes.’ (Kurzweil, 2004, 

p.250).  

 

As a result of the various innovations in nanotechnology discussed here, Kurzweil predicts an 

increasing decentralization in energy storage, leading to greater resilience, ‘Energy storage today is 

highly centralized, which represents a key vulnerability in that liquid – natural – gas tanks and other 

storage facilities are subject to terrorist attacks, with potentially catastrophic effects. Oil trucks and 

ships are equally exposed. The emerging paradigm for energy storage will be fuel cells, which will 

ultimately be widely distributed throughout our infrastructure, another example of the trend from 

inefficient and vulnerable centralized facilities to an efficient and stable distributed system.’ (Kurzweil, 

2004, p.247).  

 

Kurzweil provides further detail on fuel cell development and the implications from this technology, 

notably providing examples utilising, or intending to utilise, nanotechnology. As Kurzweil explains, ‘A 

small company in Massachusetts, Integrated Fuel Cell Technologies, has demonstrated a MEMS (Micro 

Electronic Mechanical System)-based fuel cell. Each postage-stamp-size device contains thousands of 

microscopic fuel cells based on nanotubes in the near future for notebook computers and other portable 

electronics. It claims its small power sources will run devices for up to forty hours at a time.’ 

(Kurzweil, 2004, p.247).  

 

In addition, Kurzweil discusses ongoing development of fuel cells for larger scale use, such as vehicles 

and homes, ‘Larger fuel cells for powering appliances, vehicles, and even homes are making impressive 

advances. A 2004 report by the U.S. Department of Energy concluded that nanobased technologies 

could facilitate every aspect of a hydrogen fuel cell-powered car. For example, hydrogen must be stored 

in strong but light tanks that can withstand very high pressure. Nanomaterials such as nanotubes and 

nanocomposites could provide the requisite material for such containers. The report envisions fuel cells 

that produce power twice as efficiently as gasoline-based engines, producing only water as waste.’ 

(Kurzweil, 2004, p.247).  

 

There is also much general interest in the further development and commercialization of solar 

technology, as Diamandis and Kotler illustrate, ‘Solar’s potential marketplace and benefit to humanity 

are so vast that reducing the cost of PVs, increasing the ease of installation, and stepping up global 

production are the objectives of hundreds, if not thousands, of entrepreneurs, large corporations, and 

university labs. In the United States, the number of clean-tech patents hit a record high of 379 during 

the first quarter of 2010, while the number of solar-related patents nearly tripled between mid-2008 and 

the start of 2010.’ (Diamandis &   Kotler, 2012, p.159).  

 

While advocating the development of more theoretical solar technologies as discussed previously, 

Kurzweil also advocates the development of more conventional solar, albeit solar significantly enabled 

by nanotechnology. As Kurzweil explains, ‘The most promising approach to nanomaterials-enabled 

energy is from solar power, which has the potential to provide the bulk of our future energy needs in a 

completely renewable, emission-free, and distributed manner.’ (Kurzweil, 2004, p.248).  

 

Kurzweil goes on to discuss the potential energy that could be harnessed with solar technologies, ‘The 

sunlight input to a solar panel is free. At about 1017 watts, or about ten thousand times more energy 

than the 1013 watts currently consumed by human civilization, the total energy from sunlight falling on 

the Earth is more than sufficient to provide for our needs.’ (Kurzweil, 2004, p.248).  

 

Diamandis and Kotler support Kurzweil’s assertion that solar energy is abundant in relation to total 

human energy use, using the example of Africa. As they explain, ‘According to the Trans-

Mediterranean Renewable Energy Cooperation, an international network of scientists and experts 

founded by the Club of Rome, enough solar power hits one square kilometre of Africa’s deserts to 

produce the equivalent of one and a half million barrels of oil or three hundred thousand tons of coal. 
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The German Aerospace Center estimates that the solar power in the deserts of North Africa is enough to 

supply forty times the present world electricity demand.’ (Diamandis & Kotler, 2012, p.157).  

 

There is also some academic interest in the commercialisation of solar energy; a report from the 2nd 

international conference – led by a consortium of universities – on green energy and technology claims 

that there is broad potential for development of solar technologies.  

 

The report acknowledges the importance of access to electricity to enable human wellbeing, and the 

lack of access that many people in the world still face, ‘Electricity is a vital resource that enables and 

empowers individuals and societies. About 1.5 billion people worldwide still lack access to electricity, 

and 1 billion more have only intermittent access.’ (Singh 2014, p.4).  

 

Furthermore, the report details the great promise of solar energy, and the potential accessible energy, 

‘One hour of incident solar energy is equal to all the energy used in one year on our planet. Electricity 

generation by photovoltaics (PV), popularly known as solar panels, is going to revolutionize energy 

production in a manner similar to the role of computer chips in bringing about the information 

revolution. From both economic and environmental considerations, PV can provide sustained economic 

growth.’ (Singh 2014, p.4).  

 

The report also ascribes importance to the potential of solar power to alleviate water shortages; as it 

states, ‘As sources of cheap electricity, solar PV systems can play an important role in treating and 

delivering potable water. This is relevant for large-scale desalination systems that are connected to 

major grids, but is particularly interesting for small-scale desalination systems that are not connected to 

any electrical grid.’ (Singh 2014, p.8).  

 

Perhaps most importantly, the report ascribes potential to development of solar technology to provide 

electricity to the poorest part of the global population. This draws on techno optimistic concepts of 

viewing the poorest in society as potential consumers, ‘While non-governmental and non-profit 

organisations have often viewed the electricity-lacking 1.5 billion people as underprivileged, the 

paradigm shift requires viewing this portion of the population as an untapped portion of potential 

consumers.’ (Singh 2014, p.8).  

 

The report goes on to provide further detail on this approach, ‘If about 20% of the world’s population is 

considered as a single market, then the only solution to provide electricity to most economically 

disadvantaged populations must have two attributes: (1) The energy source must be very inexpensive 

and practically impossible to deplete. (2) The distribution infrastructure must be composed of 

microgrids and nanogrids. Both attributes require the massive use of solar PV systems, supported by the 

exploitation of other green sources of energy.’ (Singh 2014, p.8). 

 

Diamandis and Kotler go on to provide further evidence for the techno optimist interest in solar 

technology, although in a slightly different area. As they explain, ‘The agency [United States 

Department of Energy] is also interested in hacking photosynthesis. [Secretary of Energy Steven] Chu’s 

SunShot initiative has now funded the Joint Center for Artificial Photosynthesis, a $122 million multi-

institution project being led by Caltech, Berkeley, and Lawrence Livermore National Laboratory.’ 

(Diamandis & Kotler, 2012, p.163).  

 

Diamandis and Kotler go on to explain how the project aims to commercialise solar fuels, ‘Not only 

will these solar fuels be able to power our cars and heat our buildings, Atwater [director of the Caltech 

Center for Sustainable Energy Research] believes that he can increase the efficiency of photosynthesis 

tenfold, perhaps a hundredfold – meaning solar fuels could completely replace fossil fuels.’ (Diamandis 

& Kotler, 2012, p.164). 
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Techno optimism also advocates harnessing synthetic life forms for the purpose of energy, specifically 

biodiesel. The techno optimist position acknowledges that previous efforts in this area have been 

problematic, as Diamandis and Kotler explain, ‘Of course, the older generation of bio fuels, primarily 

corn-based ethanol, was a disaster. 

These fuels have caused considerable damage and displaced millions of acres of crops, thus helping to 

drive food prices sky-high.’ (Diamandis & Kotler, 2012, p.161).  

 

However, Diamandis and Kotler go on to describe newer, more efficient methods, ‘The U.S. 

Department of Energy says that algae can produce thirty times more energy per acre than conventional 

bio fuels. Moreover, because pond scum grows in almost any enclosed space, it’s now being tested at 

several major power plants as a carbon dioxide absorber. Smokestacks feed into ponds and algae 

consumes the CO2.’ (Diamandis & Kotler, 2012, p.161-162).  

 

Diamandis and Kotler also discuss the current investment in bio fuels worldwide, ‘Clean Edge, which 

tracks the growth of renewable energy markets, reports in its tenth annual industry overview that global 

production and wholesale pricing of bio fuels reached $56.4 billion in 2010 – and its projected to grow 

to $112.8 billion by 2020.’ (Diamandis & Kotler, 2012, p.163).  

 

In addition to the techno optimist study of bio fuels, there is existing scientific literature examining the 

feasibility and implications of implementing a bio fuel based economy and infrastructure. For example, 

Ayhan Demirbas, an energy researcher at Sirnak University in Turkey, cites the importance of bio fuels 

to transportation, ‘because biomass can be converted directly into a liquid fuel, it may someday provide 

much of our transportation fuel needs for cars, trucks, buses, airplanes and trains’ (Demirbas 2009, 

p.32). Demirbas goes on to claim substantial sustainability and associated human benefits from the 

commercialization of bio fuels, ‘Bio fuels generally offer many benefits including sustainability, 

reduction of greenhouse gas emissions, regional development, reduction of rural poverty, and fuel 

security.’ (Demirbas 2009, p.32).  

 

Demirbas echoes Diamandis and Kotler in advocating the importance and relative efficiency of algae 

based bio fuels, citing algae’s extreme ease of cultivation, ‘Algae can grow in virtually any place where 

there is enough sunshine. Some algae can grow in saline water.’ (Demirbas 2009, p.58). Demirbas 

further echoes Diamandis and Kotler in discussing the high efficiency of algae as an energy source, 

‘According to some estimates, the yield (per acre) of algae is over 200 times the yield from the best 

performing plant/vegetable oils’. (Demirbas 2009, p.58).  

 

There is also some interest expressed by techno optimism in the commercialisation of nuclear fusion, 

although with less certainty than when discussing other methods of energy generation. This is detailed 

by Kurzweil, ‘Desktop fusion also remains a possibility. Scientists at Oak Ridge National Laboratory 

used ultrasonic sound waves to shake a liquid solvent, causing gas bubbles to become so compressed 

they achieved temperatures of millions of degrees, resulting in the nuclear fusion of hydrogen atoms 

and the creation of energy. Despite the broad scepticism over the original reports of cold fusion [room 

temperature fusion] in 1989, this ultrasonic method has been warmly received by some peer reviewers. 

However, not enough is known about the practicality of the technique, so its future role in energy 

production remains uncertain.’ (Kurzweil, 2004, p.250).  

 

3.2.3 Decentralization 

 

A significant aspect of the techno optimist position on decentralization is the concept of individual 

empowerment through enabling technologies, making many existing technologies and concepts 

obsolete; something which is described in detail by Kurzweil, and is somewhat related to the libertarian 

sentiment that tends to underpin the movement, discussed within this section.  

 



27 
 

An important aspect of techno optimism’s approach to decentralization is the realisation of three 

interconnected areas of technology with strong potential benefits and dangers, as defined by Kurzweil, 

‘The first half of the twenty-first century will be characterized by three overlapping revolutions – in 

Genetics, Nanotechnology and Robotics. […] We are in the early stage of the “G” revolution today. By 

understanding the information processes underlying life, we are starting to learn to reprogram our 

biology to achieve the virtual elimination of disease, dramatic expansion of human potential, and 

radical life extension.’ (Kurzweil, 2004, p.205).  

 

The relevance of GNR to decentralization comes from their super-empowering nature; both in terms of 

their potential benefits, as Kurzweil details, or their potential destructiveness. Kurzweil makes this 

point utilising the example of weapons of mass destruction, or WMD’s, ‘A nuclear explosion can 

destroy a city in seconds. A self-replicating pathogen, whether biological or nanotechnology based, 

could destroy our civilisation in a matter of days or weeks.’ (Kurzweil, 2004, p.423-424).  

 

Kurzweil goes on to define each of these technologies and their hopeful benefits. Kurzweil defines 

genetics as essentially a form of biological software, ‘Underlying all the wonders of life and misery of 

disease are information processes, essentially software programs, that are surprisingly compact. The 

entire human genome is a sequential binary code containing only about eight hundred million bytes of 

information. […] when its massive redundancies are removed using conventional compression 

techniques, we are left with only thirty to one hundred million bytes, equivalent to the size of an 

average contemporary software program.’ (Kurzweil, 2004, p.206-207).  

 

Kurzweil also details the hopeful benefits and outcomes of research into genetics, ‘Bridge one [the G, 

or first part, of the GNR paradigm] involves aggressively applying the knowledge we now possess to 

dramatically slow down aging and reverse the most important disease processes, such as heart disease, 

cancer, type 2 diabetes, and stroke. You can, in effect, reprogram your biochemistry, for we have the 

knowledge today, if aggressively applied, to overcome our genetic heritage in the vast majority of 

cases.’ (Kurzweil, 2004, p.210).  

 

Another potential benefit of G would be the commercialization of cloning in a variety of fields; 

Kurzweil (2004, p.221) defines cloning as ‘harnessing biology’s own reproductive mechanisms’. One 

example Kurzweil provides is that of a form of improved artificial selection in animals, ‘The most 

immediate use for cloning is improved breeding by offering the ability to directly reproduce an animal 

with a desirable set of genetic traits. A powerful example is reproducing animals from transgenic 

embryos (embryos with foreign genes) for pharmaceutical production.’ (Kurzweil, 2004, p.222).  

 

Another widespread application from cloning technology advocated for by techno optimism involves 

environmental and biodiversity remediation, through cloning endangered and even extinct species; as 

Kurzweil explains, ‘Another exciting application is re-creating animals from endangered species. By 

cryo-preserving cells from these species, they never need become extinct. It will eventually become 

possible to re-create animals from recently extinct species.’ (Kurzweil, 2004, p.222).  

 

Kurzweil defines the field of nanotechnology by the concepts introduced at its birth, which Kurzweil 

defines as the late 1950’s with a noteworthy speech delivered by the Nobel prize winner Richard 

Feynman. As he elucidates, ‘Most nanotechnology historians date the conceptual birth of 

nanotechnology to Richard Feynman’s seminal speech in 1959, “There’s Plenty of Room at the 

Bottom”, in which he described the inevitability and profound implications of engineering machines at 

the level of atoms.’ (Kurzweil, 2004, p.227).  

 

Kurzweil further defines nanotechnology as part of the GNR paradigm, ‘Nanotechnology promises the 

tools to rebuild the physical world – our bodies and brains included – molecular fragment by molecular 

fragment, potentially atom by atom.’ (Kurzweil, 2004, p.226-227).  
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From this definition of the nanotechnology component of the GNR paradigm, Kurzweil provides 

multiple potential benefits arising from the development of this technology. For example, a consistent 

concept throughout the history of nanotechnology development is that of a machine able to rearrange 

atoms and build structures from these atoms. Kurzweil places the birth of this concept to before the 

foundation of the mainstream nanotechnology movement detailed above, ‘An even earlier conceptual 

foundation for nanotechnology was formulated by the information theorist John von Neumann in the 

early 1950’s with his model of a self-replicating system based on a universal constructor, combined 

with a universal computer.’ (Kurzweil, 2004, p.227-228). 

 

From this intellectual foundation, the modern incarnation of this theoretical machine was developed by 

a nanotechnology researcher known as Eric Drexler, ‘It was left to Eric Drexler to found the modern 

field of nanotechnology, with a draft of his landmark Ph.D thesis in the mid-1980’s […]. Drexler 

described a von Neumann kinematic constructor, which for its sea of parts used atoms and molecular 

fragments, as suggested in Feynman’s speech.’ (Kurzweil, 2004, p.228).  

 

Kurzweil details the theoretical capabilities of this machine and its modern terminology as defined by 

Drexler, ‘Drexler’s “molecular assembler” will be able to make almost anything in the world. It has 

been referred to as a “universal assembler”, but Drexler and other nanotechnology theorists do not use 

the word “universal” because the products of such a system necessarily have to be subject to the laws of 

physics and chemistry, so only atomically stable structures would be viable. […] Nevertheless, such an 

assembler could make just about any physical device we would want, including highly efficient 

computers and subsystems for other assemblers.’ (Kurzweil, 2004, p.228).  

 

Kurzweil describes the possible applications of this assembler unit in detail; for example, he lists 

potential domestic uses, ‘Although many configurations have been proposed, the typical assembler has 

been described as a tabletop unit that can manufacture almost any physically possible project for which 

we have a software description, ranging from computers, clothes, and works of art to cooked meals.’ 

(Kurzweil, 2004, p.230). Kurzweil posits that this assembler can also have larger scale, industrial 

applications, ‘Larger products, such as furniture, cars, or even houses, can be built in a modular fashion 

or using larger assemblers.’ (Kurzweil, 2004, p.230).  

 

This modular approach and ease of manufacturing, even on the small scale, reinforces the strongly 

enabling nature of the N component to decentralization efforts. Kurzweil reinforces this by noting how 

assemblers would be able to create copies of themselves among their other functions, and do so 

extremely cheaply, ‘Of particular importance is the fact that an assembler can create copies of itself 

[…]. The incremental cost of creating any physical product, including the assemblers themselves, 

would be pennies per pound – basically the cost of the raw materials.’ (Kurzweil, 2004, p.230).  

 

While the assembler concept is an important application for nanotechnology as part of the GNR 

paradigm, it is not the only one. In addition to the applications for energy described above, Kurzweil 

points out how nanotechnology is applicable to other areas of research, such as medicine. Kurzweil 

explains the wide applicability of the field, ‘Although Drexler’s concept of nanotechnology dealt 

primarily with precise molecular control of manufacturing, it has expanded to include any technology in 

which key features are measured by a modest number of nanometers (generally less than one hundred). 

Just as contemporary electronics has already quietly slipped into this realm, the area of biological and 

medical applications has already entered the era of nanoparticles, in which nanoscale objects are being 

developed to create more effective tests and treatments.’ (Kurzweil, 2004, p.242).  

 

Kurzweil provides several examples, ‘Emerging microfluidic devices, which incorporate nanoscale 

channels, can run hundreds of tests simultaneously on tiny samples of a given substance. These devices 

will allow extensive tests to be conducted on nearly invisible samples of blood, for example.’ 

(Kurzweil, 2004, p.242).  
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Another relevant example within the medical field involves treatment delivery, ‘A particularly exciting 

application is to harness nanoparticles to deliver treatments to specific sites in the body. Nanoparticles 

can guide drugs into cell walls and through the blood-brain barrier.’ (Kurzweil, 2004, p.242).  

 

Kurzweil also discusses the role of nanotechnology in decentralization of energy, as well as the wider 

implications of the modular, localised nanomanufacturing discussed above. As he asserts, ‘The advent 

of nano-engineered fuel cells and solar power will enable energy resources to be massively distributed 

and integrated into our infrastructure. MNT manufacturing will be highly distributed using inexpensive 

nanofabrication minifactories. The ability to do nearly anything with anyone from anywhere in any 

virtual-reality environment will make obsolete the centralized technologies of office buildings and 

cities.’ (Kurzweil, 2004, p.340).  

 

In his explanation of the final part of the GNR paradigm, Kurzweil defines R as primarily referring to 

artificial intelligence (AI). As he explains, ‘While the R in GNR stands for robotics, the real issue 

involved here is strong AI (artificial intelligence that exceeds human intelligence). The standard reason 

for emphasizing robotics in this formulation is that intelligence needs an embodiment, a physical 

presence, to affect the world.’ (Kurzweil, 2004, p.260).  

 

Kurzweil assigns profound importance to R on the basis of the belief that intelligence is massively 

important in evolutionary competition, ‘Of the three primary revolutions underlying the Singularity (G, 

N and R), the most profound is R […]. A more intelligent process will inherently outcompete one that 

is less intelligent, making intelligence the most powerful force in the universe.’ (Kurzweil, 2004, 

p.260).  

 

Underlying the perceived importance of R, Kurzweil lists a number of industries which would benefit 

from application of AI, ‘Leading industries for AI applications include business intelligence, customer 

relations, finance, defense and domestic security, and education.’ (Kurzweil, 2004, p.279).  

 

Kurzweil also considers more widespread applications for AI in the longer term with serious 

repercussions for existing employment, such as those who drive for a living.  ‘As for driving cars, 

robots with no human intervention have already driven nearly across the United States on ordinary 

roads with other normal traffic. We are not yet ready to turn over all steering wheels to machines, but 

there are serious proposals to create electronic highways on which cars (with people in them) will drive 

by themselves.’ (Kurzweil, 2004, p.292).  

This represents a further shift towards decentralization through a lack of reliance on human input, 

potentially allowing transport infrastructure to become more dispersed.  

 

Despite the perceived positive impact of these technologies within techno optimism, there is concern 

that the aforementioned technologies could cause great harm if misused. Kurzweil acknowledges and 

explains this danger, ‘While each revolution will solve the problems from earlier transformations, it 

will also introduce new perils. G will overcome the age-old difficulties of disease and aging but 

establish the potential for new bioengineered viral threats. Once N is fully developed we will be able to 

apply it to protect ourselves from all biological hazards, but it will create the possibility of its own self-

replicating dangers, which will be more far more powerful than anything biological.’ (Kurzweil, 2004, 

p.206).  

 

Kurzweil advocates a strategy incorporating a number of points to counter these potential dangers from 

misuse of GNR; for example, the development of so-called ‘defensive’ technologies to defend against 

potential misuse, with particular emphasis on defending against G. As Kurzweil explains, ‘The most 

urgent recommendation is to greatly increase our investment in defensive technologies. Since we are 

already in the G era, the bulk of this investment today should be in (biological) antiviral medications 

and treatments. […] RNA interference, for example, can be used to block gene expression. Virtually all 

infections (as well as cancer) rely on gene expression at some point during their life cycles.’ (Kurzweil, 
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2004, p.422).  

 

Kurzweil does not restrict this recommendation to G, also advocating efforts to counter misuse of N and 

R, ‘Efforts to anticipate the defensive technologies needed to safely guide N and R should also be 

supported, and these should be substantially increased as we get closer to the feasibility of molecular 

manufacturing and strong AI, respectively.’ (Kurzweil, 2004, p.422).  

 

Kurzweil reiterates his already discussed point that technology, particularly GNR, represents both great 

promise and peril, ‘Technology will remain a double-edged sword. It represents vast power to be used 

for all of humankind’s purposes. GNR will provide the means to overcome age-old problems such as 

illness and poverty, but it will also empower destructive ideologies. We have no choice but to 

strengthen our defences while we apply these quickening technologies to advance our human values, 

despite an apparent lack of consensus on what these values should be.’ (Kurzweil, 2004, p.424).  

 

Perhaps one of the most recognisable aspects of the techno optimist position is its somewhat libertarian 

sentiment, defined for the purposes of this thesis as the belief that technology can provide services and 

opportunities previously provided by or at least supported by the government, and the belief that 

government can be and is a hindrance in the development and distribution of new and beneficial 

technologies.  

 

Diamandis and Kotler allude towards this attitude briefly while discussing government-administrated 

health care, ‘And given the rigorous, somewhat calcified, nature of the first-world health care 

regulatory process, there’s every reason to believe that more than a few of these groundbreaking 

technologies will first make their way to less bureaucratic regions of the developing world before being 

legally allowed onto Main Street, USA.’ (Diamandis & Kotler, 2012, p.203).  

 

The tendency towards libertarianism is also evident in Kurzweil’s attitude to fundamentalism when 

discussing the potential relinquishment of certain technologies, although in this case a more secular 

rather than religious example. Kurzweil uses the example of genetically modified organisms (GMO), 

‘[…] religious extremism is not the only form of fundamentalism that represents a reactionary force. 

[…] the anti-GMO movement takes the position that every GMO is by its very nature hazardous, a view 

that has no scientific basis.’ (Kurzweil, 2004, p.414-415).  

 

Diamandis & Kotler support this point, while adding the claim that GMO’s have been beneficial 

towards the environment, as well as benefiting from increased yields. As they detail, ‘Health concerns 

appear to be a nonstarter. More than a trillion GE [Genetic Engineering] meals have been served, and 

not a single case of GE-induced illness has turned up. Ecological devastation was another worry, but, 

overall, GE appears to be good for the environment. The seeds don’t require plowing, so soil structure 

remains intact. This halts erosion, improves carbon sequestration and water filtration, and massively 

reduces the amount of petrochemical inputs needed to grow our food. Herbicide use is also down, while 

yield increases are up.’ (Diamandis & Kotler, 2012, p.103).  

 

Kurzweil goes into significant detail regarding the dangers of extremism, discussing a variety of 

technologies. Kurzweil’s assertions are supported by Diamandis and Kotler, who use the example of 

DIY biological weapons, ‘And the technology is already cheap enough. DNA sequencing and 

synthesizing machines are available to anyone who can afford a used car. This might be fine, save for 

the fact that some pretty nasty nucleotide sequences such as the Ebola virus and the 1918 influenza are 

accessible on line.’ (Diamandis & Kotler, 2012, p.295).  

 

While acknowledging the potential threat, Diamandis and Kotler go on to outline their position that 

relinquishment would be extremely harmful, ‘One instinctive reaction to this threat has been a call for 

more regulation on the distribution of technology and reagents, but there’s little proof that such 

measures will have the desired effect. The first problem is that banning anything tends to create a black 
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market and a criminal workforce dedicated to exploiting that market.’ (Diamandis & Kotler, 2012, 

p.295).  

 

There is also a related concern that entrenched wealth inequality may lead to abuse of various 

technologies, as Kurzweil explains, ‘Another concern expressed by Jaron Lanier and others is the 

“terrifying” possibility that through these technologies the rich may gain certain advantages and 

opportunities to which the rest of humankind does not have access.’ (Kurzweil, 2004, p.469, citing 

Lanier, 2000).  

 

However, despite this fear, the techno optimist position suggests that the ongoing development of 

technology, and particularly the GNR technologies discussed above, will serve as a solution to the 

current and likely future problem of inequality in society. This is based around the idea that costs in 

society for products have continually dropped as technology and manufacturing methods have 

improved, and this will continue to be the case for products and technologies developed in the future, 

countering potential misuse through inequality. Kurzweil elaborates on this point.  

 

Firstly, Kurzweil makes the point that the costs of manufacturing and associated costs have been 

dropping and this has increased the availability of various technologies, ‘Because of the ongoing 

exponential growth of price-performance, all of these technologies quickly become so inexpensive as to 

become almost free.’ (Kurzweil, 2004, p.469). 

 

Secondly, and in relation to his initial point, Kurzweil points out how the growth of and access to the 

internet is rapidly increasing throughout all portions of human society, ‘Look at the extraordinary 

amount of high-quality information available at no cost on the Web today that did not exist at all just a 

few years ago. And if one wants to point out that only a fraction of the world today has Web access, 

keep in mind that the explosion of the Web is still in its infancy, and access is growing exponentially.’ 

(Kurzweil, 2004, p.469).  

 

Diamandis and Kotler go into further detail on this point regarding the increased ease of the 

accessibility and dissemination of information through digital and related technologies, using the 

example of people working in the third world, ‘Beyond banking, cell phones are now enabling 

improvement at every level of our abundance pyramid. For water, there’s already SMS-delivered 

information available on everything from hand washing to conservation techniques and technology is 

now being pioneered that turns a smartphone into a testing device for water quality. In food, fishermen 

can check in advance which ports are paying top dollar before hauling their catch into shore, and 

farmers can do the same before bringing fruits and vegetables to market, in both cases maximizing their 

time and revenue.’ (Diamandis & Kotler, 2012, p.146). 

  

Diamandis and Kotler reinforce the assertion that these advances have been made possible due to 

increasing shrinking of infrastructure needs, similar to the ‘dematerialization’ discussed elsewhere in 

this thesis, ‘These examples go on and on, but what they all have in common is that they empower the 

individual like never before. Most of these services used to require tremendous amounts of 

infrastructure, resources, and well-trained professionals, making them accessible primarily in the 

developed world.’ (Diamandis & Kotler, 2012, p.146). 

 

Diamandis and Kotler conclude that this form of decentralization has enabled an abundance and a 

higher quality of life for a vast new number of individuals, ‘If one of the definitions of abundance is the 

widespread availability of goods and services – such as stethoscopes and water-quality testing – then 

the now-networked rising billion are rapidly gaining access to many of the fundamental mechanisms of 

first world prosperity.’ (Diamandis & Kotler, 2012, p.146).  

 

It is important to note that several concepts discussed here are also discussed as part of business 

applications, to direct companies in their future direction and investments; Peter Huber, writing as part 
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of the prominent business publication Forbes, approvingly discusses several techno optimist concepts, 

including information technology and associated digital technologies, nanotechnology, and bio 

technology, as well as the falling price of several of these technologies in relation to their performance. 

In addition, a strong belief in the ability to drive economic growth – seen as beneficial – and a distinctly 

libertarian attitude to various institutions seen as impeding growth and innovation is also evident. The 

article’s publication in the wake of the 2008 crash is significant, given that the author calls upon the 

technologies mentioned to continue to drive growth even through the crash.  

 

Huber claims a wide range of advances for information and digital technology, including a doubling in 

processing power and storage capability with a corresponding increased monetary value, as well as an 

increased role for automation, such as automated factories. Huber further claims that enhanced 

communication will enable more efficient manufacturing as well as consumption. (Huber 2008). 

Furthermore, improved semiconductors are expected to make light diodes, lasers and associated 

technologies more efficient, further undercutting the price of these technologies compared to their 

performance. (Huber 2008).  

 

Regarding biotechnology, Huber discusses the potential for this emerging technology to outstrip 

nature’s capabilities, particularly regarding the ability to create bio fuels, echoing Diamandis. In 

addition, Huber claims that advances in pharmacology will enable the cost of healthcare to dramatically 

fall. (Huber 2008). 

  

Huber also discusses potential benefits derived from nanotechnology, with expectations for improved 

microprocessors and stronger, more lightweight materials for consumer products such as cars and 

clothes; these are expected to undercut or outright replace existing materials such as metals, plastics and 

natural fibers. (Huber 2008).  

 

The focus on information technology, nanotechnology and biotechnology bears strong resemblance to 

Kurzweil’s GNR paradigm, an important part of techno optimism; in addition, Huber conveys 

libertarian views, and the connected belief in the primacy of innovation, when discussing regulation, 

‘Can bad government policies impoverish us all, nevertheless? Not easily. Ingenuity is too compact, 

powerful and portable to be defeated by inept public policy that’s implemented only here or there’. 

(Huber 2008).  

 

In addition, Huber defines entities that would impede this projected growth as ‘incompetent central 

bankers, kleptocrats, tax collectors and economically irrational regulators of every stripe’. (Huber 

2008), displaying the libertarian tendencies embedded within techno optimism. Huber further displays 

the mentioned libertarian tendencies and confidence in continued development of technology by 

dismissing the perceived threat from ‘terrorists, despots and feudal theocracies’. (Huber 2008). 

 

Techno optimism also considers a degree of nuance in the delivery of accessible information, 

considering it important that not only should everyone receive an education, but that it is personalised 

to their needs. This attitude is rooted in the belief that current attitudes and systems of education are 

inefficient and not fit for future needs, as Diamandis and Kotler assert, ‘So what will the world look 

like in 2070? What skills will our kids need to thrive then? No one has a clue. What we do know is that 

the industrialized model of education, with its emphasis on the rote memorization of facts, is no longer 

necessary. Facts are what Google does best.’ (Diamandis & Kotler, 2012, p.181).  

 

Kurzweil supports this position of technology providing personalised, inexpensive online education, 

‘[…] we will ultimately move towards a decentralized education system in which every person will 

have ready access to the highest-quality knowledge and instruction. We are now in the early stages of 

this transformation, but already the advent of the availability of vast knowledge on the Web, useful 

search engines, high-quality open Web courseware, and increasingly effective computer-assisted 

instruction are providing widespread and inexpensive access to education.’ (Kurzweil, 2004, p.336).  
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In relation to this point (a breaking away from ‘traditional’ ways of doing things), techno optimism also 

ascribes beneficial importance to the dispersal of financial loans through largely digital means, as 

Diamandis and Kotler detail; ‘Microcredit gives people outside the natural resource game access to 

money, thus encouraging the creation of small businesses not linked to the boom-and-bust cycle. The 

crowdsourcing of tiny jobs – known as microtasking – gives the poor access to novel revenue streams 

that further break this cycle.’ (Diamandis & Kotler, 2012, p.147).  

 

Diamandis and Kotler also discuss the potential for decentralization in energy, using Africa as an 

example; they cite lack of existing infrastructure and lack of need for transportation being key 

incentives. As they detail, ‘Just as Africa’s lack of copper landlines allowed for the explosive 

deployment of wireless systems, its lack of large-scale, centralized coal and petroleum power plants 

could pave the way for decentralized, renewable-power generation architectures…once they do find 

their way to Africa, these systems have an immediate advantage of existing options. Many forget that 

there is a significant price paid for hauling and safeguarding kerosene and generators to remote 

locations.’ (Diamandis & Kotler, 2012, p.157).  

 

There has also been academic discussion of the feasibility and desirability of providing small-scale 

services to those in need in the developing world, through provision of digital and associated 

technologies, corresponding with techno optimistic concepts involving small scale energy access, 

microfinance and the advent of newer, improved energy and digital technologies, as well as the role of 

entrepreneurs, the latter in particular discussed in detail later in this thesis.  

 

This ongoing decentralization of energy in the developing world has been studied in detail by 

academics from the University of Cape Town, specifically discussing the feasibility of providing 

energy. This is largely enabled by two technologies; first, the massive and ongoing growth of smart 

phone ownership and the subsequent opportunity it offers, ‘Due to the increasing affordability of smart 

phones as a result of technological advances and economies of scale, smart phone connections in Africa 

are expected to grow from 79 million in 2012, to 412 million by 2018. The enhanced capabilities of 

smart phones could open up additional avenues for the provision of mobile enabled energy services to 

the customer.’ (Pailman et al, 2012, p.1).  

 

The second technology enabling this access to energy is small scale solar and efficient batteries; as 

Pailman remarks, ‘Decentralised distributed solar technologies could serve as an effective mechanism 

to energise un-electrified and under electrified households. These include, but are not limited to, pico-

solar systems and solar home systems (SHSs).’ (Pailman et al, 2012, p.1).  

 

Pailman details how new lighting technologies have allowed for replacement of older systems and 

subsequent increased cost effectiveness, ‘Pico-solar lighting solutions are poised to become a fast 

growing lighting alternative for domestic consumers and small businesses. The introduction of light-

emitting diode (LED) lighting and efficient battery technology has enabled the advancement of pico-

solar systems. These smaller systems are able to provide the same lighting and charging services as 

their larger SHS counterparts at a fraction of the cost.’ (Pailman et al, 2012, p.2).  

 

These improved energy technologies and associated cost effectiveness have enabled the rapid growth of 

a new market, as Pailman details, ‘There is a rapidly growing potential market for pico-solar lighting 

technologies. The African market provides an example of this, having seen a substantial growth in the 

sale of pico-powered lighting systems (PLS). In 2009, annual sales figures were approximately 300 000 

units and by 2012 the cumulative annual sales reached approximately 4.4 million units.’ (Pailman et al, 

2012). The combination of these digital and energy technologies has enabled the advent of a new 

business model based around decentralization and a rolling payment system. As Pailman notes, 

‘Innovation is key to unlocking the untapped potential of mobile applications for energy access. In 

Africa innovative Pay-As-You-Go (PAYG) business models have recently been developed by various 
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businesses, most notably in East Africa, with a strong presence in Kenya, Tanzania and Uganda.’ 

(Pailman et al, 2012, p.2).  

 

Pailman also notes the importance of entrepreneurs in potentially delivering services and even 

expanding them, ‘Local micro-entrepreneurs or village level entrepreneurs (VLEs) are key actors in the 

distribution chain and serve as distribution agents…An effective distribution network of agents could 

facilitate the scaling up of distributed off-grid products and services.’ (Pailman et al, 2012, p.4).   

 

3.2.4 Economy  
 

The techno optimist position places an emphasis on innovation and entrepreneurship, seeing these as 

drivers of investment and interest in the development of positive technologies and trends; several 

examples are seen as prominent. One example is an open competition to find gold reserves for a 

significant prize, as Diamandis and Kotler detail, ‘To determine exactly what size refinery to build, 

McEwen took the logical step of asking his geologists and engineers how much gold was hidden in his 

mine. No one knew. […] He also decided to incentivize the effort, to see if he could get Torvald’s 

results in a compressed time period. […] None had ever visited McEwen’s mine. Yet so good had the 

tools of cooperation become and so ripe was our willingness to use them that by 2001, the gold 

pinpointed by these teams (at a cost of $500,000) was worth billions of dollars on the open market.’ 

(Diamandis & Kotler, 2012, p.81-82).  

 

As well as pointing out entrepreneurial efforts already extant within society, Diamandis and Kotler 

explain the techno optimist position of requiring prizes to be created to incentivise positive societal 

change. As an introduction, Diamandis and Kotler illustrate the former’s own efforts in this area, 

‘Getting the public into space was our job, possibly my job, and by the time I had finished reading The 

Spirit of St. Louis, the concept of an incentive prize for the “demonstration of a suborbital, private, fully 

reusable spaceship” had formed in my mind.’ (Diamandis and Kotler, 2012, p.220).  

 

Diamandis ascribes this desire to what he saw as failures on the part of the United States space agency, 

the National Aeronautics and Space Administration (NASA), ‘Since early childhood, I’d been dreaming 

of the day when the public could routinely buy tickets to space. I waited patiently, expecting that NASA 

would eventually make this happen. But thirty years later, I realized this wasn’t the agency’s goal’. 

(Diamandis and Kotler, 2012, p.220).  

  

Diamandis describes the process by which he acquired backing and decided on the name of the prize, 

‘The letter X was a variable, a place holder, to be replaced with the name of the person or company who 

put up the $10 million purse.[…] Finally, in 2001 I met our ultimate purse benefactors: Anousheh, 

Hamid, and Amir Ansari. They didn’t care about the risks involved and said yes on the spot. By then, 

the X had stuck around for so long that we ended up calling the competition the Ansari X PRIZE.’  

(Diamandis & Kotler, 2012, p.220).  

 

From this example, it is clear that techno optimism ascribes important social benefit and technological 

progress from the backing of wealthy benefactors, believing they can have a positive, lasting impact on 

their surrounding societies. In addition to his own example, Diamandis describes several other 

benefactors, who are defined as ‘technophilanthropists’ (Diamandis & Kotler, 2012, p.132), based on 

the assertion that several prominent benefactors work in technology.  

 

Diamandis and Kotler ascribe significant importance to these individuals and their role, and define them 

thusly: ‘They’ve seen firsthand how exponential technologies and the tools of cooperation can 

transform industries and better lives. They now believe that the same high-leverage thinking and best 

business practices that led to their technological success can bring about philanthropic success. Taken 

together, they constitute a significant force for abundance and a new breed of philanthropist; a young, 
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idealistic, iPad jet-setter who cares about the world – the whole world – in a whole new way.’ 

(Diamandis & Kotler, 2012, p.132-133).  

 

Diamandis and Kotler provide several examples of their perceived benefits and charity, ‘Acumen is an 

entirely for-profit company, but it makes those profits investing in businesses that manufacture goods 

and services urgently needed in the developing world – reading glasses, hearing aids, mosquito nets – 

and selling them at very affordable prices. Then there’s eBay founder Pierre Omidyar’s Omidyar 

Network, an organization that makes for-profit investments to pursue its mission of “individual self-

improvement” in key areas such as microfinance, transparency and – of course – social 

entrepreneurship.’ (Diamandis & Kotler, 2012, p.136).  

 

Diamandis and Kotler also make clear the techno optimist trend towards libertarian thought with their 

description of technophilanthropist’s ability to work outside of traditional power structures, ‘That the 

technophilanthropists are proving to be a significant force for abundance is not in question. They’ve 

already impacted all levels of our pyramid, including those that are hard to reach.’ (Diamandis & 

Kotler, 2012, p.139).  

 

Techno optimism considers the concept of automation within society, and its impact. This is significant, 

given the forecasted impact automation will have on industrialised society over the coming decades, 

with one recent report by the Pew research centre suggesting widespread negative consequences from 

automation, ‘Half of these experts (48%) envision a future in which robots and digital agents have 

displaced significant numbers of both blue- and white-collar workers — with many expressing concern 

that this will lead to vast increases in income inequality, masses of people who are effectively 

unemployable, and breakdowns in the social order.’ (Smith & Anderson, 6 August 2014). 

 

This consideration is acknowledged by Kurzweil, ‘[…] employment in factories and farms has gone 

from 60 percent to 6 percent in the United States in the last century. Over the next couple of decades, 

virtually all routine physical and mental work will be automated.’ (Kurzweil, 2004, p.340).  

 

However, Kurzweil draws a different conclusion from the data, inferring that given the vast abundance 

that will be enabled, as techno optimism holds, the reasons for work will become increasingly 

irrelevant, ‘By the late 2020s the value of virtually all products – clothes, food, energy and of course 

electronics – will be almost entirely in their information.’ (Kurzweil, 2004, p.339).  

 

Interestingly, techno optimism does consider, at least in brief, the idea of the ‘good life’ being detached 

from materialism; although mostly as a result of technology. This is seen through the lens of 

dematerialisation; put simply, the idea of doing more with less, enabled largely through technology. 

 

Diamandis and Kotler provide an example with electronics, ‘Twenty years ago, most well-off US 

citizens owned a camera, a CD player, a stereo, a video game console, a cell phone, a watch, an alarm 

clock, a set of encyclopedias, a world atlas, a Thomas Guide, and a whole bunch of other assets that 

easily add up to more than $10,000. All of which come standard on today’s smart phones, or are 

available for purchase at the app store for less than a cup of coffee.’ (Diamandis & Kotler, 2012, p.239).  

 

In addition to this point, Kurzweil does acknowledge that technology cannot always compensate for 

social injustices and inefficiencies, citing the prevalence of AIDS in Africa as an example, ‘It is tragic, 

for example, that the developed nations were not more proactive in sharing AIDS drugs with poorer 

countries, with millions of lives lost as a result.’ (Kurzweil, 2004, p.469-470).  

 

However, Kurzweil asserts the point that technology is enabling greater and cheaper access to drugs 

worldwide, ‘But the exponential improvement in the price-performance of information technologies is 

rapidly mitigating this divide. Drugs are essentially an information technology, and we see the same 
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doubling of price-performance each year as we do with other forms of information technology such as 

computers, communications, and DNA base-pair sequencing.’ (Kurzweil, 2004, p.470).  

 

Kurzweil supports this assertion by again drawing on the example of AIDS, ‘AIDS drugs started out not 

working very well and costing tens of thousands of dollars per patient per year. Today these drugs work 

reasonably well and are approaching one hundred dollars per patient year in poor countries such as 

those in Africa.’ (Kurzweil, 2004, p.470).  

 

One of techno optimism’s more unusual aspects is its inclusion of a transcendentalist theme, taking the 

form of a focus on a ‘technological singularity’. Kurzweil defines the singularity, in its absolutist 

definition, as the culmination of a series of technological epochs; in his words, ‘It will result from the 

merger of the vast knowledge embedded in our own brains with the vastly greater capacity, speed, and 

knowledge-sharing ability of our technology. The fifth epoch will enable our human-machine 

civilization to transcend the human brain’s limitations of a mere hundred trillion extremely slow 

connections.’ (Kurzweil, 2004, p.20). This march towards the singularity, in techno optimist thought, is 

thought to have a strong, positive effect on various other technologies, as a side effect of the increasing 

power of the human brain and computing power.  

 

The focus on singularity takes both an absolutist and gradualist approach; in that techno optimism 

considers the singularity as both the ‘end state’ and as a gradual process which affects other areas of 

technology in a beneficial way, with far-reaching implications.  

 

Diamandis and Kotler detail much of the techno optimist thought regarding the gradualist aspect of the 

singularity as it relates to various technologies of today. For example, Diamandis and Kotler discuss the 

impact of this perceived trend towards the singularity regarding robotics, utilising the example of an 

entrepreneur within robotics, ‘Scott Hassan is in his midthirties, medium height, with jet-black hair and 

large almond-shaped eyes. He is a systems programmer, considered one of the best in the business, but 

his real passion is for building robots.’ (Diamandis & Kotler 2012, p.66).  

 

Diamandis and Kotler detail how Hassan gained capital and experience from working with the eventual 

founders of Google, ‘In 1996, as a computer science student at Stanford, Hassan met Larry Page and 

Sergei Brin. The duo were then working on a small side project the search engine predecessor to 

Google. Hassan helped with the code, and the Google founders issued him shares. He started eGroups, 

which was later bought by Yahoo! for $412 million.’ (Diamandis & Kotler 2012, p.66). As a result, 

Hassan founded his own robotics company and created his own robot, ‘Furthermore, he’s spent that 

capital gathering the best and the brightest to his company, Willow Garage […] Willow Garage’s main 

project is a personal robot known by the exotic name PR2 (Personal Robot 2).’ (Diamandis & Kotler 

2012, p.66).  

 

While this extract indicates the importance of the robot, Diamandis and Kotler see the code that runs 

the robot, not the robot itself, as exhibiting the most potential, ‘But the bigger breakthrough may be the 

code that runs the PR2. […] Hassan has a list of beneficial applications, including mechanical nurses 

taking care of the elderly, and mechanized physicians making health care affordable and accessible.’ 

(Diamandis & Kotler, 2012, p.67). This example corresponds with Kurzweil’s point that, although 

robotics is thought to be indicative of and necessarily having a physical presence in the real world, it is 

the coding – and therefore, intelligence – that holds the real importance in techno optimist thought.  

 

Diamandis and Kotler (2012) provide a further example regarding nanotechnology – defined by them as 

‘the manipulation of matter at the atomic scale’ – and how its progression is being aided by the 

singularity. As they explain, ‘Nanocomposites are now considerably stronger than steel and can be 

created for a fraction of the cost. Single-walled carbon nanotubes exhibit very high electron mobility 

and are being used to boost power conversion efficiency in solar cells.’ (Diamandis & Kotler, 2012, 

p.72).  
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There is additional evidence for significant private sector interest and investment in the various 

technologies and concepts discussed as part of techno optimism particularly nanotechnology, in the 

form of significant Chinese investment in (among other areas) nanotechnology. This is underlined by 

overall spending expected to reach $113 billion in 2020. (Yidong et al, 2006).  

Further along the techno optimist timeline to the end state of the singularity, Kurzweil provides much 

detail on the absolutist approach to the singularity, and its impact on various aspects of human life and 

society. For example, Kurzweil discusses dramatic changes to the human body, such as blood, 

‘Analyses show that Freitas’s designs would be hundreds or thousands of times more capable of storing 

and transporting oxygen than our biological blood.’ (Kurzweil, 2004, p.305). In addition, Kurzweil 

discusses the possibility of true cyborgs4 developing and fundamentally altering the human experience, 

‘By the 2030s we will become more nonbiological than biological. […] by the 2040s nonbiological 

intelligence will be billions of times more capable than our biological intelligence.’ (Kurzweil, 2004, 

p.309).  

 

The transcendental theme of the singularity and Kurzweil’s assertion that humans will ultimately 

become divorced from biology is the strongest example of weak sustainability expressed by the techno 

optimist approach, in its implication of losing all reliance on existing ecosystems and replacing them 

with technological support systems. 

 

4. Analysis of the two bridging positions  
 

4.1 Arcologies  
 

The following is an analysis of the arcology concept, and its key aspects.   

 

For the most part, the two positions of eco centrism and techno optimism have been discussed in 

isolation, treating them as distinct entities with a minimum of overlap, with few exceptions. However, it 

is worth noting that there have been two major efforts to combine the positions in a practical, physical 

sense, in the 1970’s and more recently; both involving an effort to challenge existing concepts of human 

habitation and sustainability, as well as humanity’s relationship to the environment.  

 

The first initiative was conceived by the late Paolo Soleri, with the concept of arcology, a word that was 

a combination of ‘architecture’ and ‘ecology’, representing, even in language, a blending of technology 

and nature.  

 

‘In nature, as an organism evolves it increases in complexity and it also becomes a more compact or 

miniaturized system. Similarly a city should function as a living system. Arcology, architecture and 

ecology as one integral process, is capable of demonstrating positive response to the many problems of 

urban civilization, population, pollution, energy and natural resource depletion, food scarcity and quality 

of life. Arcology recognizes the necessity of the radical reorganization of the sprawling urban landscape 

into dense, integrated, three-dimensional cities in order to support the complex activities that sustain 

human culture. The city is the necessary instrument for the evolution of humankind.’                               

 (Paolo Soleri, 2012).  

 

4.1.1 Overpopulation 

 

                                                           
4 A person who is medically reliant on a mechanical or electronic device. (Dictionary.com, (n.d.)b cyborg. 

Accessed: http://dictionary.reference.com/browse/cyborg (2015). 

http://dictionary.reference.com/browse/cyborg
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The arcology concept represents a movement towards strong sustainability, as the above quote suggests; 

a total redesign of the urban and built environment in order to create inherent, everyday sustainability. 

‘The arcology concept proposes a highly integrated and compact three-dimensional urban form that is 

the opposite of urban sprawl with its inherently wasteful consumption of land, energy resources and 

time, and tendency to isolate people from each other and the community. Miniaturization creates the 

Urban Effect, the complex interaction between diverse entities and individuals, which mark healthy 

systems both in the natural world and in every successful and culturally significant city in history.’ 

(Arcosanti, 2012).  

Furthermore, the arcology concept advocates a shift away from the automobile mode of transport and the 

associated noise and air pollution, as well as invasive infrastructure, ‘Arcology reduces city's dependence 

on the automobile. Today’s typical city devotes more than sixty percent of its land to roads and 

automobile services. The multi-use nature of arcology design would put living, working, and public 

spaces within easy reach of each other and walking would be the main form of transportation within the 

city.’ (Arcosanti, 2012). This would ease population pressures by making more efficient use of space.  

This focus on population density is reinforced by Paul F. Downton’s discussion of the original Arcosanti, 

a prototype, miniature arcology. As he states, ‘The original design for Arcosanti was for a 50 metre high 

elaborately articulated building covering 2.8 hectares and accommodating 1,500 people. Its role was to 

create a community – school in the form of a city in microcosm to investigate and experiment with 

arcological concepts, working, learning, living and playing all under one roof at a density of about 530 

people per hectare or 215 per acre’ (Downton 2009, p.184).  

Another key tenet of the arcology concept – and one closely related to concerns about population - is a 

close proximity to rural areas and a clear delimitation between urban and rural areas, ‘An arcology’s 

direct proximity to uninhabited wilderness would provide the city dweller with constant immediate and 

low-impact access to rural space as well as allowing agriculture to be situated near the city, maximizing 

the efficiency of a local food distribution system.  

4.1.2 Energy 

The arcology concept also includes approaches to energy, predominantly based around efficiency, 

‘Arcology would use passive solar architectural techniques such as the apse effect [passive solar 

collection based on a chapel design], greenhouse architecture and garment architecture [transparent 

membranes to capture warm air in winter] to reduce the energy usage of the city, especially in terms of 

heating, lighting and cooling.’ (Arcosanti, 2012).  

Downton notes the intent of energy and material preservation when discussing Soleri’s impact on others, 

‘Register was inspired by Soleri’s arcological imaginings and his concept of super – dense, car – free, 

cities that exploited three - dimensional form in order to maximise the proximity of people and activity, 

reducing energy and resource requirements and amplifying the potential for social interaction’ (Downton 

2009, p.96).  

This further reinforces the importance of passive measures and efficient design to minimise energy waste, 

as well more general resource use, within the arcology concept.   

 

 

4.1.3 Decentralization 

The arcology concept has been noted as inflexible, in that it would be difficult to remove or significantly 

alter parts of the structure; this is ironic given that the concept is meant to mimic ecology, a dynamic 
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system. As Downton notes, ‘Unlike conventional cities or towns where buildings may be constructed or 

razed to the ground largely independent of the rest of the urban fabric, any alteration in the giant 

structures that are arcologies would have substantial implications for the rest of the structure. This 

inflexibility might be regarded as fundamentally unecological because it reduces the capacity for the 

physical adaptation of the city to new circumstances and because it literally concretises [renders 

inflexible] social relations and values that may be questionable now, and in the future.’ (Downton 2009, 

p.94).   

Despite these potential problems, Downton notes that Soleri’s vision is more relevant now than ever, 

‘Soleri’s legacy reaches much further than is apparent from reading conventional planning theories and 

history. His critique of the automobile-suburban sprawl is more pertinent than ever.’ (Downton 2009, 

p.95).  

4.1.4 Economy  

As discussed above, the ease in which inhabitants of the arcology would be able to reach their destinations 

– including workplace – would enable high levels of productivity, since workers would not have to waste 

hours commuting back and forth from their workplaces.  

 
This trend towards densification in the pursuit of greater productivity and harmony in the arcology 

concept is further supported by Soleri, ‘Soleri….maintains that suburban crime rates actually exceed 

urban crime rates, per capita, and that densification adds to the quality of life’ (Downton 2009, p.92). 

This further demonstrates the important of density and efficient use of space in the arcology concept.  

 

4.2 The Sustainocene  
 
The following is an analysis of the Sustainocene concept, and its key aspects.  

 

The Sustainocene may be considered the ‘spiritual successor’ to Soleri’s original arcology concept, 

although incorporating far more modern technology and concepts.  

The notion of Sustainocene takes its name from various geological eras in Earth’s history, such as the 

Holocene. It posits a future human era in which humanity lives sustainably within the surrounding 

environment – hence the name. Despite its strongly eco centric description, the concept incorporates an 

important techno optimistic concept; namely, artificial photosynthesis.  

 

There are recent encouraging signs of progress towards commercialisation of artificial photosynthesis, 

such as a hybrid photosynthesis device with significant utility. As the article states, ‘…we demonstrate 

that a hybrid semiconductor nanowire – bacteria system can reduce CO2 at neutral PH to a wide array of 

chemical targets, such as fuels, polymers, and complex pharmaceutical precursors, using only solar 

energy input’ (Liu et al, 2015).  

 

 

4.2.1 Overpopulation 
 
The Sustainocene concept explicitly recognises the impact of population in relation to growing energy 

needs, and the subsequent large scale utilisation of fossil fuels, ‘Many technologies are being proposed 

as potential solutions for the energy and climate change problems associated with the growth of human 

population….and the increased burning of carbon - based ‘archived’ photosynthesis fuels (such as oil, 

coal and natural gas)’ (Faunce et al, January 2013, p.695). 

 
 

4.2.2 Energy 
 
In this scenario, the commercialization of artificial photosynthesis would enable many human structures 
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to be powered entirely by sunlight, with solar fuels being created as a by-product. This would allow for a 

much lessened human environmental footprint upon the Earth, with attending ‘rights for nature’ being 

provided for.  

 

The concept is visualised by Faunce, ‘Imagine a world where every road, vehicle and building ceases to 

“bludge off” nature and “pays its way” by doing photosynthesis more efficiently than plants including 

producing its own hydrogen fuel and making its own basic starches from absorbed carbon dioxide. This is 

a world ripe to allow the emergence of environmental sustainability as social virtue at the heart of legal 

systems, alongside the more traditional, human-centred justice and equity.’ (Faunce, 1 July 2013).  

 

Interestingly, the concept of the Sustainocene is not merely hypothetical – scientific papers have been 

published that confirm the feasibility of wide scale implementation of artificial photosynthesis, as well as 

its desirability given the current uncertain energy climate.  

 

For example, one argument for the feasibility of commercialising artificial photosynthesis comes from a 

scientific paper co-written by Faunce, ‘Artificial photosynthesis has unique, safe long-term capacity to 

provide an ‘offgrid’ zero-carbon, safe, affordable energy and climate change solution to particularly meet 

the needs of developing nations or those living in hostile environments’ (Faunce et al, January 2013, 

p.696).  

 

4.2.3 Decentralization 
 
Interestingly, the Sustainocene concept, while envisioned as a globe - spanning project, has strong 

potential for enabling decentralization; as every human structure would be able to undertake artificial 

photosynthesis, as detailed in the Sustainocene energy discussion, there would be significantly less need 

for centrally based energy transmission infrastructure, allowing greater flexibility in locations of 

buildings  and increased space made available by the corresponding lack of infrastructure. 

 

4.2.4 Economy 

Faunce details how the economic implications and implementation of the Sustainocene concept could be 

further enabled by other, parallel advanced technologies and a shift in cultural attitudes, ‘In the 

Sustainocene, instead of the cargo-cult ideology of perpetual economic growth through corporate pillage 

of nature, globalised artificial photosynthesis will facilitate a steady state economy and further 

technological revolutions such as domestic nano-factories and e-democratic input to local communal and 

global governance structures. In such a world, humans will no longer feel economically threatened, but 

rather proud, that their moral growth has allowed them to uphold rights of nature.’ (Faunce, 1 July 2013).  

This represents a significant shift away from the current dominant growth – based paradigm, something 

which Faunce further clarifies with the Sustainocene definition, ‘Such a multimillion - year era of 

stewardship has been termed the Sustainocene. It may need to last millions of years if humanity is to 

morally repay its debt to nature’. (Faunce, 1 July 2013).  

 

Faunce notes how examples already exist of rights for nature, ‘In August 2012, the New Zealand 

Government announced it would grant legal standing and personality to the Whanganui River (“Te Awa 

Tupua”). The decision was part of a settlement with certain Maori tribes, and guardians were appointed 

under a trust to act in the river’s interests. Te Awa Tupua can now lodge an objection to a mining or 

hydroelectric dam proposal, initiate proceedings in the Land and Environment Court, and apply for a 

mandatory injunction requiring remediation of pollution or financial compensation.’ (Faunce, 1 July 

2013).  

 

Faunce also envisions a world in which the Sustainocene is mature to the point of being used in every 

household on the planet in an environmentally harmonious way, ‘It is an ethical act to imagine a world 

where each household could generate its own basic carbohydrate food and ethanol fuel for cooking, heat 

and light simply and cheaply from a roof unit that required as inputs only photons, water and carbon 
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dioxide. It is also ethical to consider the pressure that thereby would be taken off the natural environment 

to provide land for crops or sources of fuel’. (Faunce, 5th April 2012).  

 

Interestingly, the concept of the Sustainocene is not merely hypothetical – recent interest is evident that 

confirm the desirability of wide scale implementation of artificial photosynthesis, particularly given the 

current uncertain energy climate and resulting geopolitical tensions.  

 

For example, there is a strong case for the feasibility of commercialization, aside from its desirability. 

This is detailed again by Faunce, ‘no new technology has the long-term potential to so radically transform 

the planet towards sustainability as artificial photosynthesis engineered (alone or together with other 

technologies)’ (Faunce et al, 2013, p.695).  

 

Another example of a strong effort to make commercialization of artificial photosynthesis feasible is 

aforementioned Joint Center for Artificial Photosynthesis (JCAP).  

The initiative is notable for producing a large quantity of scientific research relating to various areas of 

artificial photosynthesis, reflecting the initiative’s high funding and high quality research team. (JCAP, 

2015). 
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5. Results 
 

This section is intended as a discussion and analysis of the two positions of eco centrism and 

techno optimism, and similarities and differences that may be drawn between them.  

 

5.1 Overpopulation  
 

A comparison can be made between the two positions regarding population, in that both recognise that 

historic population control and management efforts have led to gruesome and unjust results, on a 

massive scale; both positions emphasise the importance of consent and enablement rather than coercion.  

 

One important difference is that eco centrism largely discusses changing people’s attitudes through 

persuasive, targeted media, as well as providing safe and adequate contraception to ensure change, while 

techno optimism proposes cleaner water through technology to avert infant mortality and therefore 

ensure gradual equalization of population, as well as expansion of available food sources. This is a key 

contrast between the positions, where both achieve the same results but with one using persuasion and 

widening access while the other uses technology to enable individuals.  

 

Another important common point is both positions hold that increasingly affluence and spending power 

for impoverished people is a means of reducing fertility humanely; this is considered by both positions to 

be far more desirable than a  top-down, coercive approach. This similarity is particularly interesting; this 

reasoning is not unique to the positions set out within this thesis, and predates it to an extent. It is an 

observed trend that as nations develop and living standards improve, their fertility standards drop.  

 

This is correlated with a United States National Institute of Medicine report that lists a variety of reasons 

that fertility rates drop when living standards increase, ‘Developed countries tend to have a lower fertility 

rate due to lifestyle choices associated with economic affluence where mortality rates are low, birth 

control is easily accessible and children often can become an economic drain caused by housing, 

education cost and other cost involved in bringing up children. Higher education and professional careers 

often mean that women have children late in life. This can result in a demographic economic paradox.’ 

(Nargund, 2009).  

 

It remains an open question, however, as to whether this humane, non-coercive approach to population 

and demographics will be enough to stabilise population at a sustainable level globally. With a global 

population expected to reach 9.9 billion in 2050 (United Nations, 2017), it is questionable whether techno 

optimism or eco centrism can deliver the needed result, even with a potential combined approach 

(persuasion and technology).  

 

5.2 Energy 
 

One of the clearest contrasts between the two positions is that on energy. While the techno optimist 

position is strongly based around increasing and diversifying the supply of energy, as well as access to 

said energy, the eco centrist position largely takes into account Jevon’s Paradox and the fact that many 

existing forms of energy are highly polluting (coming as they do from fossil fuels) and so advocates 

limiting access to energy to a degree, as well as ensuring people can gain a high quality of life through 

other means. However, the eco centrist position does recognise that industrialisation and increased 

energy use is important within the developing world in order to gain a higher material standard of life, 

something which is considered an important if not the sole measure of happiness.  

 

Notably, the techno optimist position does not consider Jevon’s Paradox, and the various energy 

technologies and increasing efficiency (particularly from nanotechnology, as Kurzweil advocates) may 
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in fact lead to more energy being consumed in the long term. However, given that many of the 

technologies discussed by techno optimism are largely theoretical or at least not yet commercialised, this 

is not yet something that can be quantified. In the meantime, it would be appropriate to continue to 

pursue energy efficiency measures and attempt to divest away from fossil fuels, in the understanding that 

these technologies may not come about, or at least not on the needed timescale.  

 

Techno optimism advocates that even if early generations of a technology have been inefficient or 

damaging, this is not necessarily the case for future generations. This is seen particularly with the 

example of bio fuels, with techno optimism expecting commercialization and success for this particular 

energy source in the future, despite its damaging past. While this approach appears to hold much 

promise, it would be unwise to base a comprehensive energy policy on this avenue of research, at least 

until the point of full commercialization. Then again, sufficient public and private interest may be 

needed to bring this technology to fruition.  

 

Interestingly, techno optimism and eco centrism share the same goals in moving away entirely from the 

exploitation and use of fossil fuels, although techno optimism considers value in the development of 

transitional technologies before an entire shift away from fossil fuels. Eco centrism does not place the 

same value on next generation technologies that techno optimism does, but there is some interest in 

energy efficiency and increasing variety in solar technologies.  

However, given the massive dependence on various types of fossil fuels in our society, it is debatable as 

to whether this will be possible within the deadline proscribed by climate change. A combination of 

techno optimist development of alternate energy sources and increasing of energy efficiency (particularly 

through the advent of nanotechnology) and efforts to turn away from economic growth, as proscribed by 

techno optimism, may present the most viable hybrid means of avoiding catastrophic climate change 

while still allowing human civilisation to utilise reasonable amounts of energy for various purposes. It 

remains to be seen if the most far-reaching energy projects will become a reality.   

 

This approach is likely prudent; while the technologies advocated for by techno optimism are promising, 

there is no guarantee of their success in their desired goals, and it may be more near-term technologies 

that provide part of the energy solution, such as the more proven solar and wind technologies.  

 

5.3 Decentralization 
 

An important difference between the two positions is the approach to decentralization. While eco 

centrism advocates a form of organisational decentralization, for example in the workplace, techno 

optimism holds that decentralization will be brought about through massively enabling technologies. 

 

The difference between the two positions regarding the actualisation of decentralization is more clearly 

illustrated with the two position’s approach to self-provisioning; while techno optimism holds that 

material abundance on a small scale will largely be brought about through the development of 

nanotechnology and more specifically the molecular assembler, eco centrism advocates reliance on 

natural systems (e.g. bio mimicry) and the development of community efforts and greenhouses, to better 

advance the common good.  

 

One exception to this is found in Schor’s approach to decentralization, which, while including an 

element of social decentralization (e.g. small businesses), also echoes techno optimism in its approach to 

housing, with improved energy efficiency and a variety of solar technologies allowing people to more 

effectively decentralise.  

 

Schor also provides further similarities with techno optimism through her advocacy for fab labs; this is 

directly comparable to Diamandis and Kotler’s position on the same, and more indirectly relatable to 

Kurzweil’s applications for a molecular assembler. Both positions hold that this resultant 
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decentralization in manufacturing will weaken centralised manufacturing, although eco centrism is more 

overt in its support for this shift.  

 

While somewhat difficult to define given their overarching nature, GNR is particularly applicable to 

decentralization due to its massively enabling properties, both in terms of potential benefits and potential 

dangers; this is particularly true for N and the molecular assembler, but also applicable to G and R, 

particularly given their overlapping properties.  

 

A similarity between the two positions is that they both recognise the potentially beneficial result of 

better and more accessible information being spread worldwide, for various purposes, particularly a 

better educated and subsequently less fertile population. The techno optimist model does include an 

argument for utilising dispersed education to improve employment prospects in a competitive global 

work environment, which the eco centrist position lacks, largely due to its emphasis on slow living and 

reduced working hours rather than the ‘speeding up’ emphasised by techno optimism.  

 

Both positions hold views on relinquishment, although in very different ways; the techno optimist 

position holds that relinquishment is a dangerous strategy and that it would only enable unregulated and 

unmonitored actors potentially to abuse various technologies; given the position’s strong emphasis on 

increasing proliferation and development of powerful technologies to bring about vast improvements in 

the human condition, this is hardly surprising.  

 

A strong example of techno optimism working towards eco centrist means is the interest and research in 

using cloning to boost endangered species, or revive currently extinct ones. Eco centrism differs in that it 

advocates protecting the environment as it is now, rather than potentially altering it in the form of 

bringing back extinct species.  

 

This approach offers both potential benefits and drawbacks. On the one hand, supporting endangered 

species in this way and even bringing back extinct species could be a significant stopgap against 

biodiversity loss and potentially even help restore ecosystems; on the other, this may lead to indifference 

to current efforts to protect biodiversity. If there is a possibility of reintroducing species later through new 

technology, why bother preventing them from going extinct in the first place? This attitude may be 

pervasive even without the guarantee that the technology would be as effective as hoped, or even 

commercialized to the point of viability.  

 

5.4 Economy 
 

Perhaps the most marked contrast between the two positions is techno optimism’s attitude towards 

ecosystem services, or functions of ecology, which largely sustain life on Earth, such as bees and the 

nitrogen cycle; that is to say, largely ignoring the existence of these services or their role, either in 

relation to the position and its tenets or in general. This is in strong contrast to eco centrism, which as the 

name suggests is largely based around the importance of these services and the human relation to them.  

 

Interestingly, the eco centrist position does not outright rule out a role for technology within its tenets. 

The technology advocated tends to be almost exclusively ‘green’ (solar power, wind, etc) and intended 

towards environmental remediation and the reduction of the human impact on the planet, in contrast to 

the more generalist themes and liberal intentions towards technology that can be found within techno 

optimism.  

 

The transcendental themes espoused by Kurzweil in particular (e.g. the singularity) are somewhat 

difficult to define under the current definition of economy, with Kurzweil’s expectation of molecular 

assemblers and the other massively enabling technologies of GNR – a central concept discussed in the 

decentralization section of this thesis – rendering traditional understandings of resource distribution and 

access obsolete. Nevertheless, techno optimism does discuss economy in the more traditional sense.  
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Diamandis in particular places emphasis on economically empowering the poor of the world, something 

echoed by eco centrism. However, techno optimism does not consider ideas of ‘alternative living’ in the 

same way as eco centrism, focusing largely on material lifestyle as a metric of happiness, although 

acknowledging that this is not the sole consideration of happiness.  

 

Techno optimism’s focus on dematerialisation is, as with energy, a lack of awareness of Jevon’s 

Paradox, and may apply even if dematerialisation is a strong force across all consumer products. It is 

difficult to see how dematerialisation could significantly reduce resource use rates if an increasing 

consumer base (the ‘rising billion’) are entering the global marketplace, and subsequently gaining a 

higher material standard of living with a corresponding rise in resource consumption, even with greater 

recycling.  

 

6. Bridging the gap  

 
The eco centrist position puts much emphasis into charting various ecological limits facing the human 

species; many of these have much publicity, such as climate change. Techno optimism offers ideas for 

confronting environmental problems and mitigating the effects of others, but does not consider 

ecological limits.  

 

Arcologies represent the most concrete example of an effort to bridge the gap, with their combination of 

technology, efficient design and concern for the environment. With such an effective concept being 

conceived of in the 1970’s, it would be interesting to see what a present day arcology would draw from 

various modern ideas and technologies; undoubtedly a greater role for computer control and 

automation, given the ubiquity of today’s computer technologies.  

 

It is worth noting that, although the world has never seen a fully functional arcology as Soleri envisioned 

it, there have been several examples of his design principles being incorporated in various urban and 

individual housing projects, suggesting an enduring, if indirect, legacy. For example, the ‘eco housing’ 

initiative discussed by Schor may be taken as an example of Soleri’s principles living on, even in a much 

more small scale and DIY context, as opposed to the major urban arcology initiative. In addition, the 

Cuban Organoponicos concept may be seen as a spiritual successor of the arcology concept, particularly 

with the system’s emphasis on sustainability and lack of reliance on imported fertiliser or other industrial 

inputs, as well as strong community involvement in the agriculture process.  

 

Furthermore, there are efforts to implement projects containing elements characteristic of the arcology 

concept; this is detailed by Downton, ‘The scale and ambition of Soleri’s ideas no longer look so 

outrageous in an era that is seeing new islands and a half a mile high skyscraper under construction in 

the UAE and the wholescale remodelling of parts of Beijing to accommodate the Olympic Games’ 

(Downton 2009, p.185).  

 

In addition, the modern world has advantages that Soleri did not possess; using computers for planning 

and design and fab labs (and perhaps eventually molecular assemblers) for construction, it may be 

possible to construct miniaturised arcologies wherever they are needed. The advent of molecular 

assemblers would eliminate the need for much infrastructure currently needed (warehouses, distribution 

networks) which could then be transformed into green spaces. 

When the needs of a community can be provided for easily with a single desktop manufacturing device, 

much currently damaging infrastructure is simply made obsolete, and can be discarded or repurposed as 

necessary.  

 

The Sustainocene concept discussed within this thesis is overarching and takes the long view; given 
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these caveats it is difficult to discuss universal implementation as is advocated in its supporting 

literature. However, there are elements of the concept, such as artificial photosynthesis, that could 

potentially be implemented; the rights for nature concept is independent of any technology and could be 

implemented on a large scale now, with the appropriate political will.  

 

Artificial photosynthesis may provide a means of providing a new, clean source of energy while having 

minimal impact on the environment; however, this technology is still in its relative infancy, and while it 

may have great potential, this is something that largely remains to be seen. However, its successful 

commercialization could enable much of the same environmental benefits as molecular assemblers; 

with every building an energy producer, much energy infrastructure can be removed, and the resulting 

raise in standard of living, with negligible environmental side effects (the artificial photosynthesis 

technology removing carbon dioxide from the air) would likely create the drop in fertility advocated for 

by eco centrism, and subsequently lessen the strain on the environment from an excessively large 

population.  

 

The impact of more transcendental technology (such as R) remains to be seen; however, the advent of 

better, more personalised online education may be seen as a modern day application of this field. While 

perhaps too early to be quantified, the impact of many free or low cost online teaching applications, 

from a variety of different providers, will likely have a significant impact on the education landscape of 

the world, in both the rich and poor world. 

 

The two positions within this thesis both contain valid points, yet they cannot offer truly holistic 

solutions in isolation. The best and most useful ideas from both could be combined into something new 

and more sustainable, as the Sustainocene and Arcology concepts attempted to do.   

 

As a further bridging proposal, nanotechnology, particularly molecular assembly (assuming the 

technology is safe and feasible for commercialization), would be a strong contribution towards rapidly 

allieviating poverty and would render obsolete much current infrastructure. Molecular assembly could 

enable rapid construction of quality housing and turn every home and building into an energy producer 

through efficient solar, making large scale power generation and infrastructure obsolete. Furthermore 

the abundance of resources enabled by this new technology could be used to rapidly provide 

educational resources, particularly for women, leading to vastly improved educational outcomes in a 

relatively short time and subsequently impacting population rates.  

 

7. Conclusion 
 

While the two positions of eco centrism and techno optimism are born from very different 

background and mind-sets, they do have some degree of common ground, and for all their 

differences, share the same goal; the improvement of the human condition and the long term 

survival of humanity, in whatever forms it may take. That they approach this goal in (for the most 

part) very different ways is what allows them to be defined as clearly separate positions.  

 

There are elements of the two positions that would be very difficult to reconcile, namely techno 

optimism’s focus on continued economic growth (even with emphasis on a  lessened environmental 

footprint), lack of awareness of Jevon’s Paradox, and the position’s lack of awareness of ecosystem 

services, as well as the goal of increasing global access to the consumer economy.  However, this is 

not to say that the two positions could not be harmonised in any form; there are commonalities in 

decentralization in particular, and a humane attitude to the shared concern of overpopulation.  

 
The various Sustainocene concepts are, at this point, largely hypothetical; however, artificial 

photosynthesis continues to be developed. Although the future progress of the field cannot be predicted 

with total certainty, as referred to above there are promising signs of commercialization. 
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Both positions, while very different, represent a move away from the current ‘business as usual’ 

approach, something which both the arcology concept and the Sustainocene challenge.  

While currently largely hypothetical, as detailed above efforts at commercialisation are well underway, 

and could make the realization of either of these concepts a reality, given the potential feasibility 

discussed within this thesis.  

It is important to note that this hypothetical development would require a strong interdisciplinary focus; 

it is unlikely that any one academic area could provide the necessary tools for success.  

Potential future research could focus on developing the connection between eco centrism and techno 

optimism further, perhaps with more practical results, and with a more holistic focus; for example taking 

artificial photosynthesis beyond merely a way to create alternative fuels (as is the current approach) and 

implementing it on a truly global scale, in the spirit of the Sustainocene concept.  
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10. Abbreviations 
 
AI – Artificial Intelligence  

CCC – Civilian Conservation Corps 

CASSANDRA – Centre for the Advancement of the Steady State Economy  

CO2 – Carbon Dioxide  

DIY – Do It Yourself 

G – Genetics 

GDP – Gross Domestic Product 

GE – Genetic Engineering  

GMO – Genetically Modified Organism  

GNR – Genetics, Nanotechnology, Robotics 

IPCC – Intergovernmental Panel on Climate Change 

JCAP – Joint Center for Artificial Photosynthesis 

LED – Light Emitting Diode  

MNT – Molecular Nano Technology 

MEMS – Micro Electronic Mechanical System  

N – Nanotechnology 

NASA – National Aeronautics and Space Administration 

PAYG – Pay As You Go   

PLS – Pico powered Lighting Systems 

PMC – Population Media Center   

PR2 – Personal Robot 2  

R – Robotics  

SHS – Solar Home Systems  

VLE – Village Level Entrepreneur  

WMD – Weapons of Mass Destruction  

 





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


