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any surveys myself; I did only unstructured and structured interviews at the beginning of my PhD 

work. This thesis includes information about existing survey reports, plus, content and keyword 

analysis of some popular economics textbooks. However, part (a) represents the primary inquiry of 

this thesis: Why does neoclassical economics ignore ecology? What are the historical, ideological, 

political and economic reasons of this ignorance? What are the most important barriers to overcome 

this ignorance? 
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A. INTRODUCTION  

 

A.1. Important activities and publications since beginning of my PhD in December 2018 

1) Paper: Misconceptions of Neoclassical Economics and Their Possible Causes (October 2020) 

https://www.mediafire.com/file/1gf0tpi89bmvcc7/Misconceptions_of_Neoclassical_Economics_and_

Their_Possible_Causes_20201010.pdf/file  

 

I submitted this article to "International Journal of Pluralism and Economics Educationò edited by Dr 

Jack Reardon in October 2020. Having passed the initial screening process with a positive feedback, 

this article is now in the routine review process. I hope, it will be published soon. 

This article is important because it summarizes the main findings of my PhD in a structured way (see 

table-1 in D.4). 

I talked about this article at the "International Symposium on Economic Thought" (www.repect.org, 

28-30 November 2020): 

https://www.youtube.com/watch?v=NEh-FsM5ncI  

2) My second PhD presentation poster that summarized main findings of my PhD work won a prize 

from a French technology organization named SATT (October 2020). My answers to their interview 

questions are published here: 

https://www.sattse.com/la-journee-des-doctorants-de-luniversite-de-corse-associe-enjeux-

professionnels-et-scientifiques-et-pluridisciplinarite-pour-faire-du-doctorat-un-passeport-vers-

lentreprise/  

3) My symposium article: What is economics and what is it for? (www.repect.org, Virtual 

International Symposium on Economic Thought, 28-30 November 2020) 

https://www.mediafire.com/file/i4vd105328h3v56/WhatIsEconomicsAndWhatIsItFor_20201107.pdf/

file 

This article is also important, because it is an introductory article for my PhD work, explaining how 

"political economy" of the 19. century has become first "neoclassical economics", and then 

"neoliberal economics" in the 20. century. 

I also talked about this article at the symposium: 

https://www.youtube.com/watch?v=vRs3r_uYVCg 

4) Presentation with a discussion session at the University of Akdeniz in Antalya-Turkey on the 14. 

November, 2019: Rethinking Economics (Ą presentation slides) 

5) I attended another seminary about Rethinking Economics in Bern organized by WWF Switzerland, 

on the 25. September 2019. There was an interesting workshop about the power of words in economic 

teaching (Ą my comments twitter@tuncalik, Ą www.aufzuneuenufern.org/)  

6) Presentation at WWF workshop in Bern-Switzerland: Rethinking Economics (July 2019) 

 

YouTube video: Rethinking Economics workshop organized by WWF (4. July 2019, Bern) 

https://www.youtube.com/watch?v=L6JepCiCSH0 

7) Unstructured and semi-structured interviews with several academicians of economics in Turkey 

and in Switzerland (from December 2018 to February 2019). See 2nd Progress Report (May 2019) for 

more information. 

http://www.tuncalik.com/
https://www.mediafire.com/file/1gf0tpi89bmvcc7/Misconceptions_of_Neoclassical_Economics_and_Their_Possible_Causes_20201010.pdf/file
https://www.mediafire.com/file/1gf0tpi89bmvcc7/Misconceptions_of_Neoclassical_Economics_and_Their_Possible_Causes_20201010.pdf/file
https://www.youtube.com/watch?v=NEh-FsM5ncI
https://www.mediafire.com/file/0njdfezk3ecenek/MyPoster2_20200924_WithLogo.pdf/file
https://www.sattse.com/la-journee-des-doctorants-de-luniversite-de-corse-associe-enjeux-professionnels-et-scientifiques-et-pluridisciplinarite-pour-faire-du-doctorat-un-passeport-vers-lentreprise/
https://www.sattse.com/la-journee-des-doctorants-de-luniversite-de-corse-associe-enjeux-professionnels-et-scientifiques-et-pluridisciplinarite-pour-faire-du-doctorat-un-passeport-vers-lentreprise/
https://www.sattse.com/la-journee-des-doctorants-de-luniversite-de-corse-associe-enjeux-professionnels-et-scientifiques-et-pluridisciplinarite-pour-faire-du-doctorat-un-passeport-vers-lentreprise/
https://www.mediafire.com/file/i4vd105328h3v56/WhatIsEconomicsAndWhatIsItFor_20201107.pdf/file
https://www.mediafire.com/file/i4vd105328h3v56/WhatIsEconomicsAndWhatIsItFor_20201107.pdf/file
https://www.youtube.com/watch?v=vRs3r_uYVCg&t=70s
http://iktisatbolumu.akdeniz.edu.tr/iktisat-bolum-seminerleri-2019-3/
https://twitter.com/tuncalik/status/1177664978175844353
https://www.aufzuneuenufern.org/
https://www.youtube.com/watch?v=L6JepCiCSH0
http://www.mediafire.com/file/m0n174zhao5ta5p/PhDProgressReport_Tunc_2_20190520.pdf/file
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8) My talk about the history of economic thought in Turkish (YouTube video, December 2020): 

ñEkonomi politikasē nasēl ºnce neoklasik, sonra neoliberal iktisat oldu?ò (How did political economy 

become first neoclassical economics, and then neoliberal economics?)  

https://www.youtube.com/watch?v=y5Rx9HRuvrQ  

9) Zoom meeting with the single-disciplinary jury (five members, all mainstream economists) on 4. 

May 2021 

Verdict of the jury: Excommunicated! 

Email to my PhD contributors: Excommunicated from the Church of Economism! 

https://www.mediafire.com/file/a688cvc4m5hqc4g/EmailToPhDContributors_PhDstatusExcommunic

ated_20210804.pdf/file  

Email to the University of Corsica: Grand errors in the report of jury 

https://www.mediafire.com/file/0yergp8zdlaul6j/EmailToUnivCorse_GrandesErreursDansLaRapport

DuJury_20210809.pdf/file  

My related tweet chain (social media): My first-hand field experience supports @ProfSteveKeen's 

claims: My PhD subject was "why does mainstream economics ignore ecology?" Started in December 

2018, excommunicated from the Church of Economism in May 2021 

https://twitter.com/tuncalik/status/1425093435497893897  

Report of the jury in French: Notice of Excommunication (a jury of five male mainstream 

economists for my multidisciplinary PhD, plus director of the School of Doctorate) 

https://www.mediafire.com/file/2r9u1cumkqvpsb2/PhDJury_rapport_T_A_K%25C3%25BCt

%25C3%25BCkc%25C3%25BCoglu.pdf/file 

Report of the director of School of Doctorate in French 

https://www.mediafire.com/file/s83kj7zruiyiebw/PhDJury_Tun%25C3%25A7_Ali_K%25C3

%25BCt%25C3%25BCkc%25C3%25BCoglu.pdf/file 

Last paragraphs from my email to contributors: 

Of course, I don't find all this fair or just; I am not yet finished with the University of Corsica. I will 

demand justice with strong arguments. I will soon publish an "Open Letter" to the University of 

Corsica, and inform other departments --especially departments like ecology, sociology and 

anthropology-- about the fate of my PhD, and tell them that "a university should not be dominated by 

the gatekeepers of a pseudoscience, who confuse public interests with business interests". 

Meanwhile, I decided to stay away from economics departments, however they define themselves 

(open-minded, broad-view, pluralist, heterodox, ecological etc.). Now, I plan to complete my PhD at 

the department of "Political Ecology" of any suitable university. Any critiques, comments and 

suggestions are very welcome.  

http://www.tuncalik.com/
https://www.youtube.com/watch?v=y5Rx9HRuvrQ
https://www.mediafire.com/file/a688cvc4m5hqc4g/EmailToPhDContributors_PhDstatusExcommunicated_20210804.pdf/file
https://www.mediafire.com/file/a688cvc4m5hqc4g/EmailToPhDContributors_PhDstatusExcommunicated_20210804.pdf/file
https://www.mediafire.com/file/0yergp8zdlaul6j/EmailToUnivCorse_GrandesErreursDansLaRapportDuJury_20210809.pdf/file
https://www.mediafire.com/file/0yergp8zdlaul6j/EmailToUnivCorse_GrandesErreursDansLaRapportDuJury_20210809.pdf/file
https://twitter.com/ProfSteveKeen/
https://twitter.com/tuncalik/status/1425093435497893897
https://www.mediafire.com/file/2r9u1cumkqvpsb2/PhDJury_rapport_T_A_K%25C3%25BCt%25C3%25BCkc%25C3%25BCoglu.pdf/file
https://www.mediafire.com/file/2r9u1cumkqvpsb2/PhDJury_rapport_T_A_K%25C3%25BCt%25C3%25BCkc%25C3%25BCoglu.pdf/file
https://www.mediafire.com/file/s83kj7zruiyiebw/PhDJury_Tun%25C3%25A7_Ali_K%25C3%25BCt%25C3%25BCkc%25C3%25BCoglu.pdf/file
https://www.mediafire.com/file/s83kj7zruiyiebw/PhDJury_Tun%25C3%25A7_Ali_K%25C3%25BCt%25C3%25BCkc%25C3%25BCoglu.pdf/file
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A.2. Acknowledgements 

I owe many thanks to these persons who have contributed to this thesis with their inputs, critics, 

comments or suggestions: Dr Mine Kara (Bilkent University), Prof Peter Söderbaum (Mälardalen 

University), Prof Richard Norgaard (University of California, Berkeley), François Casabianca (INRA 

Corse), Prof Altuĵ Yal­ēntaĸ (Ankara University), Dr Julien-Francois Gerber (International Institute 

of Social Studies), Dr Zafer Barēĸ G¿l (Akdeniz University), Dr Baĸak Karĸēyakalē (Dokuz Eyl¿l 

University), Dr G¿l Ķpek Tunç (Middle East Technical University), Prof Armin Schmutzler 

(University of Zurich), Dr Suzann-Viola Renninger (University of Zurich), Uĵur Tanrēverdi (software 

engineer), WWF Switzerland, Florian Rommel (Cusanus Hochschule), Jasmin Rippstein (University 

of Zurich, Dekanat), Murad Tiryakioĵlu (Afyon Kocatepe University), Levent Büyükbozkērlē 

(mechanical engineer). 

A.3. Information Sources and Research Methods 

With my master degree in electrical engineering, with my keen interest in wildlife, evolution, animal 

behaviour and human history since childhood, and with my many years of hands-on experience in 

aquarium keeping, I already had a strong background in disciplines like mathematics, physics, linear 

and nonlinear dynamic systems and ecology as I started to study economics in 2002.  

With this broad background, I became aware of many misconceptions like premature 

mathematisation, inverse fitting, rational consumer (Homo economicus) and technological optimism 

quite early, as I began to study conventional economics. I didnôt know then, what I was learning was 

called neoclassical economics. I didnôt know much about the history of economic thought either, 

except for superficial information about famous names like Adam Smith and Karl Marx. 

I probably owe my over-average ecological literacy to my many years of experience with aquariums. I 

needed almost 15 years to make the transition from conventional aquariums (high-tech, industrial, 

based on artificial intelligence of a factory) to natural aquariums (low-tech, ecological, based on 

organic intelligence of an ecosystem). I needed 15 years to overcome the mechanistic-reductionist and 

technology-optimist mentality of my conventional industrial education. I learned most of the 

principles of ecology (as I outlined below in A.6) from aquariums; especially the principles related 

with unexpected long-term consequences of allegedly advanced, new technologies. 

I owe a portion of my ecological literacy to my extensive but not very intensive practice in 

permaculture gardening (i.e. ecological gardening based on harmonious polycultures of preferably 

perennial plants). Especially the 4th and 5th principles of ecology (i.e. balanced ecosystem, ecological 

diversity) that I mentioned below are closely related with ecological gardening.  

The rest of the knowledge required for this thesis comes from literature and media research: History 

of economic thought, critical opinions about mainstream (neoclassical) economics, history of human 

civilisations, philosophy and history of science, evolution of mechanistic and reductionist worldview 

during the industrial revolution (i.e. transition from organic world to machine world paradigm), and so 

on.  

Content and keyword analysis of some popular economics textbooks (i.e. principles, microeconomics, 

macroeconomics) was a part of the literature research (see results in Appendix). 

I had unstructured and semi-structured interviews with several academicians of economics at the 

beginning of my PhD, hoping that I would get valuable information about the current status of 

economics education. But soon, I realized that there were already some comprehensive survey results 

and reports like the ñThe Econocracyò (UK) or ñEconPLUSò (Germany) that were much more useful 

to understand the current status of economics education. Nevertheless, these interviews helped me a 

lot to formulate questions that I then directed to reports and literature for further research. 

http://www.tuncalik.com/
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Logical analysis of misconceptions and barriers (to ecology and sustainability) was a significant part 

of the work. As shown in Table-1, I tried to link neoclassical misconceptions to their underlying 

barriers and ecological illiteracy types logically.  

Part B (fundamentals) of this thesis is a broad-view analysis of the ideological foundations 

and core assumptions and beliefs in mainstream economics. In part D (conclusions) I 

demonstrate, how most of these core assumptions and beliefs (misconceptions) conflict with 

the principles of ecology as explained in section A.6.  

How would a belief system react to such serious conflicts with a natural science like ecology? 

It has two options: (1) Either it makes the necessary corrections and updates in its theory, or 

(2) it ignores ecology to maintain the status quo. Unfortunately, mainstream economics seems 

to have gone for the second option with an incredible resistance to change.  

A.4. Back to basics: What is economics, and what is it for? 

Before ñeconomicsò there was ñpolitical economyò. All classical economic thinkers like Adam Smith, 

D. Ricardo, J. Stuart Mills and K. Marx used the term ñpolitical economyò for their studies.  

Letôs see, how political economy is defined in investopedia (Kenton, 2019): 

 

ñPolitical economy is an interdisciplinary branch of the social sciences that focuses on the 

interrelationships among individuals, governments, and public policy. Those who study political 

economy seek to understand how history, culture, and customs impact an economic system. Global 

political economy studies how political forces shape global economic interactions, and how economic 

theories such as capitalism or communism play out in the real world.ò 

The term economics was coined by the Scottish historian Thomas Carlyle in 1849, and popularized 

by the pioneers of neoclassical economics like Alfred Marshall at the beginning of the 20th century. 

They began to use ñeconomicsò as a synonym for ñeconomic scienceò. 

You may ask, what is then the difference between political economy and economics? Are they simply 

two different terms for the same thing? 

No, considering their scope and content, there are some important differences between political 

economy and economics. Compared to economics, political economy has a much broader view to 

economy including social and political realities of life, like economic history, power relations, 

alienation (from work, product, society, nature), imperialism and exploitation. 

Political economy is more about qualitative analysis and verbal explanation like history, whereas 

quantitative analysis and statistics became quite prevalent in economics.  

How did mathematics, or in Schumacherôs terms ñpremature mathematisationò (Schumacher, 1973) 

become so dominant in economics? 

Aside from business interests that preferred to ignore nonmonetary reproduction (i.e. production and 

recycling) of nature & society as well as nonmonetary costs (i.e. externalities), four features of 

neoclassical economics played key roles for the premature mathematisation of economics: 

1. The domination of human-centred, mechanistic and reductionist worldview since industrial 

revolution (Merchant, 1990; Kütükcüoglu, 2019, August 1) 

2. The fallacious ñutility-optimizing, independent (individualistic) rational consumerò assumption 

(Homo economics) 

3. Reduction of wealth and value to exchange value only (i.e. market value or money) ignoring the 

distinction between use value and exchange value 

http://www.tuncalik.com/
https://www.investopedia.com/terms/p/political-economy.asp
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4. Physics envy; founders of neoclassical economics (e.g. Jevons, Walras, Menger) believed that in 

order to be a real respectable science, economics must become a mathematical science like 

Newton physics. 

The rational consumer assumption was very convenient for mathematisation because it made elegant 

abstract formulations like ñwealth Pareto-optimising market equilibriumò theories possible. The only 

problem with this assumption was, it was wrong; as modern science shows today, human behaviour is 

neither rational (in neoclassical sense) nor independent from the social and ecological environment. 

The ñrational consumerò assumption was constructed on the belief that we call ñconsumerismò today; 

human well-being can be improved indefinitely by proper combinations and amounts of market goods 

and services. Founders of neoclassical economics envisaged humans as ñrational utility-maximizing 

consumersò whose well-being increased continuously as they spent more and more money. 

Associating well-being directly with money meant underestimating non-monetary and qualitative 

(social & ecological) factors of well-being as a cognitive side-effect. 

Discussions about use value (real wealth) and exchange value (market value, price) was always a hot 

topic in the history of economic thought. 

For the classical economic thinkers like Smith, Ricardo, Mill and Marx, it was very important to 

understand the source of real material wealth (i.e. use value of materials). Thatôs why, they were very 

careful about differentiating use value from exchange value. They were quite aware of the fact that an 

abundant material resource like water, soil or air, that we find in nature for free, may have great use 

value even if it had no exchange value (i.e. market value) at all (Mazzucato, 2018). 

The distinction between use value and exchange value was dropped with the advent of neoclassical 

economics. Neoclassical economists cared only about exchange value (i.e. price in the market). That 

is, they equated wealth to money (consciously or not), just like they equated wellbeing to economic 

growth (consciously or not). This kind of monetary reductionism had the consequence that, all the 

things that we find in nature for free were considered as free (valueless) gift, because value (as well as 

wealth) meant only exchange value for neoclassical economists. (Foster, Clark, York, 2010) 

In ñSmall is Beautifulò (1973), on page 14, Schumacher wrote: ñThe illusion of unlimited power, 

nourished by astonishing scientific and technological achievements, has produced the concurrent 

illusion of having solved the problem of production. The latter illusion is based on the failure to 

distinguish between income and capital where this distinction matters most. Every economist or 

businessman is familiar with the distinction, and applies it conscientiously and with considerable 

subtlety to all economic affairs ï except where it really matters ï namely, the irreplaceable capital 

which man had not made, but simply found, and without which he can do nothing. é One reason for 

overlooking this vital fact is that we are estranged from reality and inclined to treat as valueless 

everything that we have not made ourselves.ò  

Monetary reductionism had many serious consequences. One of them was reducing the whole 

economy to business realm ignoring society and nature: households, firms, state, money, market, and 

thatôs all. 

  

http://www.tuncalik.com/
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Figure-1 Realms of economic life 

 

Because economy was reduced to business realm, economics has largely become, as Thorstein Veblen 

said, a business ideology which is often used for the legitimation of exploitative earnings (i.e. 

privatisation of profits, socialisation of costs). Promotion of dirty mining, dirty industry or industrial 

agriculture with huge social costs as ñeconomic development and growth, modernisation, job creation 

and technological progressò is a typical example. 

65+ student associations from 30+ countries stated in their Open Letter (ISIPE, 2014), ñIt is not only 

the world economy that is in crisis. The teaching of economics is in crisis too, and this crisis has 

consequences far beyond the university walls.ò 

Is the mainstream theory of economics taught at most economy departments a real science in the 

service of the whole humanity including future generations, or a mere business ideology in the cloak 

of science, that serve to the narrow interests of a privileged minority (i.e. business people, investors 

and their stakeholders)? 

Conventional economics wants us believe, ñif an individual or a company is earning money in legal 

ways, it must be producing something useful for the society, and creating new jobsò. (K¿tükcüoglu, 

2020, July 23) 

This claim ignores many legal ways of earning money with huge hidden (social & ecological) costs to 

society, like dirty mining/industry/energy projects, or industrial agriculture based on ecologically 

unsustainable mechanistic monocultures (e.g. corn, soja, wheat, cotton) that are artificially maintained 

with poisonous chemicals (i.e. fertilizers and pesticides). 

This is a myth, much inspired by the invisible hand argument of Adam Smith, that ignores invisible 

social and ecological costs (negative externalities) to todayôs societies and future generations. 

This is probably the most central, most popular, and for the short-term financial interests most useful 

myth that boils down to: ñEvery medium is right for earning money and power, provided that it has a 

legal and ideological cloak.ò  

Business interests have today sufficient power over politics and governments to legalize (or 

criminalize) almost everything they want. Criminalizing organic seeds to enforce GM seeds in many 

countries through government intervention is a typical example. Industrial agriculture with harmful 

agrochemicals was often imposed by global organisations like World Bank and World Trade 

Organisation in the name of ñGreen Revolutionò, technological progress, modernisation, economic 

development and growth, efficiency improvement and job creation. (Shiva, 2016) 

In most universities, students learn economics together with its twin department ñbusiness 

administrationò. Thus, monetary economics (i.e. business realm) is strongly represented but 

nonmonetary economics (i.e. ecology and anthropology) is totally missing. In some economics 

http://www.tuncalik.com/
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departments you can even find offices of neoliberal foundations and powerful investment groups. 

Have you ever seen an office for ecological or anthropological literacy in an economics department? 

Hence, economics as thought today seems more like chrematistics (art of making money) than the 

ñstudy of economyò: 

Chrematistics: The art of making money, often at all costs to nature and humanity (money justifies 

everything!) 

Economy (oikos+nomia): Household or living space (Lebensraum) management; management of 

livelihood and sustenance (Shiva, 2019). 

Whereas chrematistics is about the management of money, economy is about the management of 

sustenance. Sustenance is not only about monetary goods & services one can buy at the market; 

sustenance is also about nonmonetary goods & services provided by nature and society for free. In 

fact, most essential and vital things like clean air, clean water, mild climate, fertile soils, marine and 

forest products are reproduced by the nature; nature is the primary reproducer. Without the primary 

reproducer we humans cannot even live, let alone producing anything to drive the economy. 

Because conventional economics reduced economy to business realm (households, firms, money, 

market, state), it has become more chrematistics than the study of economy. 

Letôs see, how economics is usually defined: 

Economics: A social science that deals with the production, distribution, consumption of goods and 

services.  

Recycling is missing, and the designation of ñsocial scienceò is an unnecessary limitation that exclude 

natural sciences like biology, chemistry and physics. A much better definition would look like as 

follows: 

Economics: An evolutionary and holistic (social & ecological) human science that deals with human 

needs along with the reproduction (i.e. production and recycling), distribution and consumption of 

goods and services to satisfy human needs. Note: Nature (i.e. living ecosystems like oceans, forests, 

lakes and rivers) is the primary producer and recycler.  

Here is another common definition of economics: 

Economics: Study of how society uses its limited (scarce) resources. 

History tells us, seemingly unlimited resources like clean air, clean water or fertile soils may easily 

become limited within time, and vice versa. Luxuries of the past may become normalities of today, 

and vice versa. For example, assets like winter and summer residence sites, stimulating natural and 

social environment and healthy organic food enjoyed by many traditional societies are luxuries today 

for the majority of city dwellers. Hence, economics must consider all kinds of resources; limited and 

non-limited, living and non-living, considering complex (social & ecological) relationships and cycles 

with a long-term view into the past and future. 

This definition of economics with focus on scarce resources is misleading because it might give 

students (especially to students without sufficient ecological literacy) the impression that there are two 

fixed categories of resources in life (scarce and abundant) with rigid and impermeable boundaries; a 

scarce resource remains always scarce; an abundant resource remains always abundant. 

In reality, the coverage of these categories may change dynamically within time, depending on many 

social and economic factors. For example, depending on economic policies (e.g. growth or degrowth 

economy), clean drinking water may remain (or become) an abundant free good provided by nature 

http://www.tuncalik.com/
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(i.e. produced and distributed by nature), or a scarce monetary good provided by companies like 

Nestle (i.e. produced by nature, controlled and distributed by Neste).  

Imagine a settlement policy that supports sustainable and self-sufficient villages with ecological 

gardening (e.g. permaculture) as the central concept. Such a policy would shift fresh fruits and 

vegetables from monetary to nonmonetary realm. 

There is another trap in associating economics with scarce goods only. Scarce goods are usually 

monetary goods that can be controlled and distributed by corporations. Creating artificial scarcity 

either by ecosystem mutilation (Kütükcüoglu, 2019, May 5) or by social engineering (e.g. 

advertisement industry and mainstream media that create artificial needs) is one of the most common 

ways of transforming nonmonetary goods into monetary goods. Hence, focusing on scarce goods 

means, in a way, limiting the scope of economics to monetary goods only (i.e. business realm). 

Therefore, a much better definition of economics would look like as follows: 

Economics: Study of how society uses its (limited and unlimited) resources. 

Having clarified what economics should study, the next question is:  

What is economics for? Why should we study economics? What is the ultimate purpose of economic 

policies? 

I know, many mainstream economists claim, economics is not about political and ethical issues. They 

say, economics is not a normative science; it is just an objective and analytical science like physics 

that provide us with mental tools to formulate the policies to we want. What policies and outcomes we 

want should be determined by ethics and politics; not by economics. 

Like many critical-minded students of economics, I donôt agree with this claim. 

Economics is not a science which is free of ideology or politics as it often pretends to be. As an 

example, it promotes ñeconomic growthò as the ultimate measure and purpose, and striving for 

economic growth has many serious political and ethical consequences (Hickel, 2020) like: 

¶ Increasing monetary production at the cost of social and environmental destruction; i.e. increasing 

monetary production at the cost of massively destroying nonmonetary reproduction 

¶ Stealing wealth from local communities and future generations to make a handful of powerful 

investors and their stakeholders extremely rich 

¶ Overshooting physical and ecological planetary limits; stealing life from future generations 

¶ Driving the whole economy 180 degrees away from a more equitable distribution of wealth; 

accumulating wealth into the hands of a powerful minority 

Politics, ethics and economics cannot be separated. Economics students must be aware of the political 

and ethical consequences of economic policies. Highest goals of economics openly must be discussed 

and stated. Otherwise, they will be hijacked by narrow business interests with misleading proxies like 

economic growth (Raworth, 2017). 

A.5. What is ecological literacy and how is it acquired? 

Ecological literacy: Understanding the organisational and functional principles of ecological 

communities (i.e. ecosystems including humans), and using these principles for creating and 

maintaining sustainable human communities (Graham, 2018; Ą What is Ecoliteracy?). 

Here is another definition of ecological literacy: 

ñBeing ecoliterate means understanding the basic principles of ecology and the principles of 

sustainability, and living accordinglyò (Capra & Luisi, 2014; ñThe Systems View of Lifeò, page 353). 

http://www.tuncalik.com/
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Ecological literacy requires both theoretical knowledge and practical real-life experience; i.e. 

observing wildlife and sustainable communities, hands-on experience with ecological gardens, natural 

garden ponds, natural (low-technology and low-maintenance) aquariums, and so on. Theoretical 

knowledge alone is not sufficient for deep ecological literacy.  

Required theory: Principles of ecology, principles of ecosystems and sustainability, evolutionary 

(social & biological) history of human societies; i.e. evolutionary anthropology, also including 

modern societies. 

Evolutionary anthropology is necessary to understand the needs of human societies for sustainable 

well-being, and how these needs may depend on factors like culture, values, climate, environment, 

time and individual preferences. Understanding the fact that every society can have different values 

and goals, and accordingly different notions of ñgood lifeò is an essential part of pluralist and 

polycultural thinking.  

Evolutionary anthropology is also necessary to understand what makes a society sustainable or 

unsustainable. 

ñFree marketò (mainly price and product information) does not provide ñconsumersò with proper 

information because the social and environmental costs of production, as well as recycling of waste, 

are not part of current economic models (i.e. externalities are handled very crudely as exceptional 

cases).  

ñCorporate economists treat not only the air, water and soil as free commodities [and in most cases as 

limitless, mechanistic and indestructible resources] but also the delicate web of social relations, which 

is severely affected by continuing economic expansion.ò Private profits are made at the cost of 

deterioration of the environment and life quality of the big majority, and at the expense of future 

generations. ñThe marketplace simply gives us wrong information. There is a lack of feedback [e.g. 

what happens before, during and after production of goods], and the basic ecological literacy tells us 

that such a system is not sustainable.ò (Capra & Luisi, 2014; page 354) 

A.6. Principles of ecology (in the deep and broad sense) 

What does ecology tell us in the context of sustainable economy? 

1) Everything is interconnected in a living ecosystem (web of life); while the success of the whole 

community (ecosystem, organism) depends on the success of its individual members, the success 

(survival and health) of individuals depends on the community as a whole.  

2) Complex network of relationships is the basic pattern of life. These complex relationships are in 

most cases nonlinear, and they involve multiple feedback loops for dynamic stability and resilience. 

3) Most ecological processes are cyclical; not linear. This is a major clash between ecology and 

economics because most industrial systems are linear. ñSustainable patterns of production and 

consumption need to be cyclical, imitating the cyclical processes in natureò (Capra & Luisi, 2014; 

page 354). 

4) Nature is the primary producer and recycler (i.e. primary reproducer ); human economy is only a 

part of the big picture (nature) with complex relationships to nature. These complex relationships 

cannot be represented with crude and mechanistic interfaces. 

  

http://www.tuncalik.com/
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Figure-2 Industrial Paradigm versus Ecological Paradigm 

 

5) Societies can have very different values, goals and lifestyles. There is not a single lifestyle (or 

living standard) that is better, higher or more progressive than all other lifestyles as the Western 

ideology of progress claims (cultural centralism or racism). 

6) Ultimate goal of economic policies: sustainable well-being for all, including future generations; 

i.e. not economic development or growth in the neoclassical sense. 

7) balanced ecosystem: the more complete and the more balanced an ecosystem (e.g. forest, farm, 

lake, aquarium) is in terms of its bio-diversity and biochemical cycles, the less human intervention 

and technology it will require for its sustenance, and vice versa; more maintenance and technology is 

required for incomplete, unbalanced or mutilated ecosystems, like monocultures in agriculture. 

8) Die complex function of continuously co-evolving biological diversity (i.e. distributed organic 

intelligence) can't be replaced or compensated by non-living mechanistic human technologies (i.e. 

centralized mechanic intelligence) on a sustainable basis. 

9) Human well-being depends on many qualitative aspects of life (social and ecological). Some 

human needs are universal, some needs are determined by factors like culture, individual, time and 

geography. 

10) Everything is connected in an ecosystem; externalities (i.e. side-effects of economic activities) 

can have wide-reaching effects in terms of location and time. Sometimes, small but continuous 

influences can be accumulated and amplified in the ecosystem to cause big consequences. New and 

allegedly advanced technologies can also have unexpected wide-reaching long-term consequences 

(e.g. the tragedy of DDT as narrated in ñSilent Springò by Rachel Carson). 

11) Nature is complex, nonlinear, and in many cases unpredictable. Nature has a large capacity for 

regeneration and healing, but some damages like extinction of key species can be irreversible. 

Understanding and applying the precautionary principle is important to avoid potentially 

catastrophic risks. 

12) social individuals: Ideals, values, preferences and behaviours of individuals are largely shaped by 

the social and biological environment in which they live. Hence, the behaviour and preferences of an 

individual cannot be isolated from the individualôs social and biological environment. 

A.7. Why should ecology and anthropology be at the centre of economics education? 

In my opinion, the ultimate goal of all economic policies should be ñsustainable well-being for allò 

including future generations. All established terms and measures like ñeconomic developmentò and 

ñeconomic growthò must be critically questioned. Development ïa much misused term that was 

hijacked from biology (e.g. development of an embryo)ï must be redefined like the whole theory and 

education of economics. (Shiva, 2014) 

http://www.tuncalik.com/
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If sustainable wellbeing is the ultimate purpose, what is the purpose of economics education? 

What should economics students learn as the fundamental background? The required body of 

knowledge can be derived from the typical inquiries for sustainable well-being: 

¶ What are the most basic needs of people? Which basic needs depend on culture or environment, 

which needs are universal? 

¶ How do (and did) people live considering different cultures and environmental conditions? What 

kind of cultures and lifestyles are there? How did these cultures and lifestyles evolve? 

¶ What makes a lifestyle sustainable or unsustainable?  

¶ What makes people happy or unhappy? What kind of policies are required for the happiness of the 

majority? 

¶ What kind of technologies serve to the wellbeing of the majority? What kind of technologies 

serve only to the interests of a minority? What makes a technology sustainable or unsustainable? 

Looking at these inquires, I come to the conclusion, that evolutionary (cultural & biological) 

anthropology, also covering modern societies, should be at the centre of economics education. As 

Veblen said, economics should be an evolutionary human science. 

A.8. Does mainstream economics really ignore ecology? 

Yes, definitely. You may check:  

¶ Mainstream (neoclassical) textbooks for undergraduate students (like Principles of Economics by 

G. Mankiw) 

¶ Lecture plans for economy students at universities, content of these lectures 

¶ Mission statements of economy departments (main goals and priorities) 

¶ Job market: Primary requirements on economists (and selection criteria) 

¶ General school education and media that shape public opinion (industrial paradigm) 

¶ The scope and content of mainstream economic journals 

¶ Economy content of mainstream media (only business realm, technology and money) 

 

As an illustration, following words donôt exist in ñPrinciple of Economicsò by G. Mankiw (7th 

Edition, 850+ pages), one of the most popular undergraduate textbooks: 

 

Ecology, ecosystem, biodiversity, symbiosis, anthropology, coevolution, adaptation, Georgescu, 

entropy, thermodynamics, Daly, complexity (in the sense of unpredictable, nonlinear complex 

systems), emergent, Schumacher, Rachel Carson, DDT, (soil) fertility, humus, Veblen, Marx, primary 

producer 

 

In electrical engineering, undergraduates study physics because physics is justly supposed to be a 

fundamental discipline to understand electricity and engineering.  

 

Now imagine an ostensibly ñscientific study of economyò which finds it unnecessary to study human 

sciences (e.g. evolutionary anthropology, psychology, sociology) to understand human needs, and 

which finds it unnecessary to study natural sciences (e.g. biology, ecology, physics) to understand the 

primary reproduction of nature (e.g. clean water, clean air, stable atmosphere and climate, fertile soils, 

marine and forest products, medicinal plants), even though economy is mainly about reproduction and 

distribution to satisfy human needs. Isnôt it surprising? How is it possible? 

 

This is very much like a faculty of agriculture which finds it unnecessary to study the ecology of soil. 

 

http://www.tuncalik.com/
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Letôs recheck the definition of economics: Economics is ñscientific study of economyò which is 

concerned with the reproduction (production and recycling), distribution, and consumption of goods 

and services. It studies how individuals, organizations, governments, and nations make choices on 

allocating resources to satisfy their wants and needs. 

 

Isnôt Satish Kumar (one of the founders of the Schumacher College) right to ask to a professor of the 

prestigious (!) London School of Economics (LSE), ñHow can it be that you donôt have an ecology 

department? How can you teach economy without ecologyò? (Kumar, 2013; Ą video: Education with 

Hands, Hearts and Heads ï TEDx Talks) 

 

I checked the study programs and courses of LSE (Ą LSE: programs and courses) and found nothing 

when I searched with ñecologyò or ñbiologyò as the keyword (as of 23. November 2020). As for 

ñanthropologyò, there are some lectures only for social anthropology, and the question is, what 

percentage of the economics students take these lectures. 

 

B. FUNDAMENTALS: CORE BELIEFS IN MAINSTREAM ECONOMICS & THEIR 

HISTORICAL ROOTS  

 

B.1. Persistent belief in the Western idea of linear and continuous progress 

Historian, moralist and social critic Cristopher Lasch (1932-1994) wrote in his book named "The True 

and Only Heaven: progress and its criticsò (1991): 

Lasch: ñHow does it happen that serious people continue to believe in progress, in the face of 

massive evidence that might have been expected to refute the idea of progress once and for all?ò 

Lasch: ñThe assumption that our standard of living (in the broadest meaning of the term) will undergo 

a steady improvement colours our view of the past as well as our view of the future.ò (Lasch, 1991) 

Modern conception of progress (since industrial revolution) is the promise of steady improvement 

with no foreseeable ending at all. (Lasch C, 1991) 

Standard of living , though considered an objective and scientific measure in mainstream economics, 

is also a Western notion, which assumes, the only decent and good lifestyle (i.e. the real civilization) 

can be the Western lifestyle, which is in our modern times equated to the industrial urban lifestyle 

(sociologists like Marcus Wissen und Ulrich Brand call it imperial lifestyle) based on neoliberal 

values like individualism and consumerism. Within this worldview, individual freedom is often 

equated to individual choice in the context of market, as if all the material needs, that we need for a 

good life, could be purchased from the market. 

Vandana Shiva claims, consumerism is one of the primary causes of the destruction of local cultures 

along with sustainable lifestyles and economies: ñé economic consumerism hijacked culture, 

reducing it to a consumerist monoculture of McDonald and Coca-Cola on the one hand, and negative 

identities of hate (like religious extremism) on the other." (Shiva, 2005, page 101; Ą ñEarth 

Democracyò) 

Where does this belief in continuous progress come from? How did this unidirectional sense of 

history originate? Most ancient societies had a cyclical sense of history: Birth (foundation), 

development, maturity, degradation and death (collapse) like the life cycle of an organism or 

ecosystem. 

The mainstream history of humanity  that is taught in most modern schools is a linear history of 

progress:  

http://www.tuncalik.com/
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ñThe earliest humans, namely hunter-gatherers, were primitive savages; they lived like animals 

without the protective morality and laws of a civilization. Accordingly, their lives were ñsolitary, 

poor, nasty, brutish, and shortò (Thomes Hobbes, 1558-1679). Only with the foundation of first 

agricultural states in places like Mesopotamia, Egypt and China, humans could begin to live as 

civilized individuals with material prosperity and comfort, moral laws, religions and traditions. After 

enlightenment, foundation of modern (positivist) science, industrial revolution (i.e. fossil fuel 

revolution) and further technological progress, the human condition improved even better. There 

seems to be no physical limits to this improvement (i.e. material prosperity, standards of living etc.) 

due to continuous progress in science and technology, which can find a solution for every kind of 

social and ecological problem, and a substitute to every kind of natural resource including energy 

sources and minerals (i.e. technological fundamentalism due to unlimited trust in science and wishful 

thinking).ò 

The primary reasons (i.e. ideological pillars) of the belief in progress can be summarized as follows: 

¶ Missing or distorted knowledge of human history (i.e. evolutionary anthropology). For 

example, modern anthropology tells us that hunter-gatherers generally lived better and healthier 

that the majority of people living in agricultural states. (Ą Worst Mistake in the History of the 

Human Race by Jared Diamond, Against the Grain (2017) by James C. Scott, Against the Grain 

(2004) by R. Manning).  

¶ The assumptions of classical liberalism like (a) the sense of fair competition in the market and 

the feeling of responsibility for the family and nation will discipline the wild desires and instincts 

of individuals such as limitless greed for money and luxury, and (b) the pursuit of continuous 

economic development (luxuries of past becoming norms and needs of today etc.) will not corrupt 

the society, on the contrary; it will discipline the society, and serve as a sense of direction and 

purpose. 

¶ Too much trust in science and technology, generalizing the superficial successes of the 

technological progress in the 18th and 19th centuries for the limitless future. Confusing the new 

possibilities offered by fossil fuels with human ingenuity (like confusing fossil fuel revolution 

with industrial and technological revolution) was another factor. Though science progressed 

significantly in fields like physics, astronomy and chemistry (i.e. science of non-living nature), it 

remained quite backward in understanding the dynamics and evolution of living complex 

ecosytems like forests, rivers and lakes with multiple species. The term ñecologyò was coined in 

1866 by the biologist Ernst Haeckel from the Greek word ñoikosò meaning household (which is 

also the root of economy) but the movement of ecological and environment enlightenment began 

much later in 1960s, with pioneers like Rachel Carson (author of ñSilent Springò). 

¶ Ignoring the global influence of military and industrial imperialism ; looking to the world 

from the narrow perspective of West Europe and USA (i.e. Western perspective) which obscured 

the wide-reaching effects of Western military and economic imperialism, colonialism and 

exploitation from the perception of an average citizen of a Western country. Every economic 

development that added to the wealth of a Western nation was perceived as progress, even if this 

development had detrimental effects in other ñ2nd class nationsò of the world. For example, the 

textile industry in UK which developed at the expense of prosperity (incl. textile and agriculture 

industries) in India. This imperialistic and narrow perspective was further exacerbated by Western 

ñwhite man racismò and ecological ignorance (i.e. not being aware of the global socio-ecological 

consequences of destructive economic activities). 

¶ Technological fundamentalism (naµve technological optimism); with Vandana Shivaôs words, 

ñthe unshakeable belief that technological progress can solve every social and ecological problem 

in the world.ò Promoting an unsustainable way of monocultural agriculture with chemical 

fertilizers and pesticides as Green Revolution is a typical example of technological 

fundamentalism.  

http://www.tuncalik.com/
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¶ Ignorance of social and ecological limits to ever increasing production and consumption; the 

empty and limitless world paradigm (terra nullius) fed by disrespect for other nations and other 

races of people (i.e. racism) and nature (i.e. anthropomorphism and mechanistic-reductionist 

worldview).  

¶ Equating progress to economic growth through neoclassical/neoliberal ideology and monetary 

reductionism. In other words, measuring progress by economic growth (i.e. GDP), a practice, 

which became quite dominant among politicians and economists after the second world war. It 

was another factor which obscured the wide-reaching effects of economic exploitation (in terms 

of geography and time). V. Shiva explains in Earth Democracy how this kind of GDP and money 

reductionism works: "In the ideology of the market, people are defined as poor if they don't 

participate overwhelmingly in the market economy. People who satisfy their needs through self-

provisioning mechanisms [i.e. non-monetary production] are perceived as poor and backward." 

Many countries like Peru and Punjab (a state of India) were welfare states in the past with a large 

and prosperous middle class. They are much poorer today, but this fact is obscured by GDP 

numbers that represent only monetary flow of goods and services. 

Unlike ancient civilizations that had a cyclical sense of history, which considered ñrise and fall of 

societiesò as inevitable cycles of nature (or fate), Christian-Judaist tradition had a notion of 

unidirectional progress (i.e. civilized and uncivilized societies, a hierarchy of civilization etc.), but 

this notion of progress was more about moral improvement and social order rather that material 

wealth.  

The leading intellectual of classical liberals, Adam Smith, diverted the meaning of progress to the 

direction of material wealth, though he was broad-minded enough to have some concerns about moral 

issues like mental health, happiness and equity. Though often claimed otherwise, he was well aware 

of the fact that ñthe invisible hand of the marketò alone would not be sufficient alone to guarantee a 

nationôs prosperity.  

Lasch: ñThe original appeal of the 18th-century idea of progress, and its continuing plausibility 

derived from the assumption that insatiable appetites [for consumption, comfort and luxury], 

formerly condemned as a source of social instability and personal unhappiness, could drive the 

economic machine (just as manôs insatiable curiosity drove the scientific process) and thus ensure a 

never-ending expansion of productive forces.ò (Lasch, 1991, page 52) 

Earlier societies believed that some greedy individuals can become disproportionately rich only at the 

expense of others. Classical liberals like Smith and Ricardo thought, economic development (i.e. 

increasing industrial efficiency through improved technologies and specialization) may become the 

source of richness, without effectively stealing wealth from other individuals of the society. 

Political scientist and anthropologist James C. Scott describes the Western idea of progress as an 

ñascent of manò story based on a distorted view of human history: ñHistorical humankind has been 

mesmerized by the narrative of progress and civilization as codified by the first agrarian kingdoms. 

As new and powerful societies, they were determined to distinguish themselves as sharply as possible 

from the populations from which they sprang and that still beckoned and threatened at their fringes. 

Agriculture, it held, replaced the savage, wild, primitive, lawless, and violent world of hunter-

gatherers and nomads.ò (Scott, 2017; Ą ñAgainst the Grainò) 

Scott: ñFrom Thomas Hobbes to John Locke to é Friedrich Engels to Herbert Spencer to Oswald 

Spengler to social Darwinist accounts of social evolution in general, the sequence of progress from 

hunting and gathering to nomadism to agriculture (and from band to village to town to city) was 

settled doctrine. Such views nearly mimicked Julius Caesarôs evolutionary scheme from households to 

kindreds to tribes to peoples to the state (a people living under laws) wherein Rome was the apex, 

with the Celts and then the Germans ranged behind. Though they vary in details, such accounts record 
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the march of civilization conveyed by the most pedagogical routines and imprinted  on the brains of 

schoolgirls and schoolboys throughout the world.ò (Scott, 2017, page 9) 

Scott explains, why modern anthropology and archaeology destroy the faith in continuous progress, as 

follows: ñIt turns out that the greater part of what we might call the standard narrative [i.e. narrative of 

continuous progress] has had to be abandoned once confronted with accumulating archaeological 

evidence.ò (Scott, 2017, page 9) 

In his book ñAgainst the Grainò, Richard Manning gives an interesting example of an archaeological 

evidence which contradicts the mainstream belief that farmers must have lived much better than their 

contemporary hunter-gatherers: ñWe know from the remains that the [Cahokia] farmers were smaller 

[compared to the contemporary hunter-gatherers], the result of general deprivation and abuse. The 

women, were especially smaller.ò (Manning, 2004, page 35) 

We know from the history of imperialism and colonialism that arguments like ñbringing progress and 

civilization to backward nationsò are often used to justify massive exploitation. Today, the modern 

version of such racist arguments has become ñeconomic growth and developmentò, and it is generally 

preferred to say simply and politely ñdeveloping countryò rather than using rude designations like 

savage, primitive, heathen or backward. 

Ecological economist Richard B. Norgaard draws attention to the similarities between the Western 

idea of endless progress and Social Darwinism (i.e. fallacious interpretation of the evolution theory): 

Norgaard: ñThe Western idea of progress easily aligns with the idea of the tortoise becoming more 

and more fit. Social Darwinists (in the late 19th century) falsely adopted the idea of the survival of the 

fittest to justify, under a banner of progress [i.e. becoming better and better], how superior people 

were outcompeting inferior in the newly emerging corporate industrial economy.ò (Norgaard, 2019; 

Ą Economism and the Econocene) 

Social Darwinists either misinterpreted or deliberately distorted the meaning of ñfittestò in the phrase 

ñsurvival of the fittestò, which actually means ñbest adopted to environmental conditionsò (i.e. fitting 

in the sense of a keyôs fitting to a keyhole); not best, superior, or fittest in the sense of being fit in 

sports. In the evolutionary sense, a humble rat can be much fitter than an imposing lion. 

Nevertheless, the idea of endless progress resembles Social Darwinism in the sense that it claims, 

there should be a single and well-defined direction independent of all environmental conditions, like 

the Western-style economic development, which defines the road to endless progress. 

Norgaard argues, that the historical development of societies canôt be properly described with 

concepts like progress or decline, because there is not a single best direction which is much better 

than all other possible directions, even if a society (like Western societies) claims its direction is the 

real progress, real civilization and so on. Besides, ñwhich direction should be the best oneò always 

depends on the complex social and biological environmental conditions. 

Thatôs why, Norgaard claims, the concept of co-evolution [in the context of cultural evolution] should 

be used to describe the historical development of societies, rather than single-dimensional concepts 

like progress or decline. Every society (like every species) can and should take its own evolutionary 

pathway depending on its own cultural and biological environment; no single and standard direction 

of development can be prescribed for all societies of the world. 

Norgaard: ñé with coevolution, there is no equivalent to the concept of progress. The characteristics 

of a species [or of a society] simply change in response to each otherôs changes.ò (Norgaard, 2019) 

Supporting the arguments of Lasch, Norgaard writes: ñé the nature of progress changed from moral 

progress during the 17th century to include material progress beginning in the latter 18th century, to 
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become economic progress during the 20th century, and then since 1980 or so to become simply 

growing the economy or GDP growth. Values coevolved with increasingly dominant economic 

understandings within the knowledge subsystem as well as with the increasingly dominant market 

organization of the social system. As values became more economistic, the criteria of what constitutes 

progress changed accordingly.ò (Norgaard, 2019) 

Thus, the meaning of progress changed continuously by the process of co-evolution, in response to 

factors like political power and business interests.  

Norgaard thinks, humanity needs a radical transition from the idea of endless material progress to 

holistic survival and morality:  

Norgaard: ñThe coevolution of economism with the Econocene has led humanity to the brink of 

disaster. Faith in progress has long been a part of the problem. Actions to stave off climate change 

have been trimmed and delayed on the presumption that countering environmental destruction has the 

opportunity cost of foregone human wellbeing through further investments in technology that further 

increase the production or provide novel forms of material goods.  And yet studies show that 

wellbeing increases little, if at all, with further material assets after basic needs are met. Shifting from 

faith in progress toward a consciousness of holistic survival would be more appropriate given the 

challenges of climate change.ò (Norgaard, 2019) 

Faith in endless progress is closely related with faith in endless economic growth which ignores the 

boundaries of nature; hence, ecology. In ñOn Fireò (2019) Naomi Klein writes: ñClimate change is a 

message é telling us that many of Western cultureôs most cherished ideas are no longer viable. These 

are profoundly challenging revelations for all of us raised on Enlightenment ideals of progress, 

unaccustomed to having our ambitions confined by natural boundaries. And this is true for the statist 

left as well as the neoliberal right.ò (Klein N, 2019). 

Vandana Shiva explains, how the faith in linear progress serves to the narrow interests of rich and 

powerful minority  (1%) against the wellbeing and survival of 99%:  

Shiva: ñIn just 500 years of colonisation, including 200 years of fossil-fuel age and 20 years of 

corporate globalisation, humanity has done enough damage to earth to ensure its own extinction. The 

blindness of the 1% to the potential life, to the rights of people, to the destructive impacts of their 

constructs, has endured that going over the precipice is inevitable. They define their destructive, 

colonising power as superior while the creative, nonviolent forces of nature, and of women, 

indigenous people and farmers, is perceived as backwardness or passivity. In their constructed 

narrative of linear progress, there is only one way; forward. But when you are already standing at a 

precipice, going forward means hurtling downò (Shiva, 2019; Ą ñOneness vs 1%ò) 

When a society talks about progress, we need to ask ñOK, your society is progressing, but progressing 

into what shape and direction?ò 

Progression of a society (i.e. cultural evolution) is an evolutionary process, like the evolution of living 

organisms and ecosystems. And there is not a single direction or goal in evolution; every species or 

society evolves into a different direction. 

ñDevelopmentò in the biological sense, for example development of an embryo to become a baby, is 

quite different than evolution. Development (a term often misused by mainstream economics) is a 

much more deterministic and single-minded process than evolution, with a definite goal: Producing a 

baby, or producing an adult individualé 

Coming back to cultural evolution: A society may well believe, its historical evolution is real progress 

into higher goals or whatever, and this is the single possible, respectable and valid direction of 
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progress, but this is an illusion. Every society has different values and ideals, and accordingly, a 

different conception of progress. 

For example, for a mechanistic-reductionist and Western-minded society, progress in agriculture may 

mean ñas much mechanical automation and human control as possibleò (i.e. maximum technology 

minimum ecology), whereas for another society progress may mean ñas much ecological/natural 

automation as possibleò (i.e. minimum possible human intervention, maximum ecology minimum 

technology). 

One ideal points to (ecologically unsustainable, unhealthy, corporate and investor friendly) industrial 

agriculture, other ideal points to (healthy, ecologically sustainable) ecological agriculture. 

B.2. Influence of neoliberal think-tanks on the academy and education of economics 

In my 3rd PhD progress report, I had mentioned the foundation of Mont Pelerin Society in 

Switzerland in 1947, and the potential influence of neoliberal think-tanks on the academy and 

education of economics. Cognitive scientist Joe Brewer raises following central question:  

Brewer: ñIf economics tried to be scientific, why didn't it update its theories with biology and 

ecology?ò (Brewer, 2019; Ą video: 2019 Conference Day 2 Village 3, at 17:00) 

He explains this with the influence of Mont Pelerin Society founded in Switzerland in 1947, by 

economists like Hayek and Friedman, and a handful of wealthy business people. The agenda of this 

society would be spreading the ideology of neoliberalism (free market ideology) through the formal 

education of mainstream (neoclassical) economics at certain universities, along with other channels 

like business schools and finance departments. 

Wealthy investors and other business interests supported neoliberalism, because it enabled them to 

pursue their extractive businesses without inconvenient obstacles like stringent government 

regulations. Other kinds legal and democratic restrictions like the institution of Environmental Impact 

Analysis, or socially and environmentally concerned NGOs should also be crippled down to remove 

potential obstacles to easy profits (Brewer, 2016). 

Accordingly, the public awareness and knowledge of ecology (in relation with sustainable well-being) 

should be kept to minimum, because it makes the huge costs of social and environmental externalities 

caused by extractive businesses too obvious. 
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After reading several books and articles about the history of neoliberalism, Iôve come to the 

conclusion that neoliberal think-tanks and foundations like William Volker Foundation (WVF), 

American Enterprise Institute (AEI), Foundation for Economic Education (FEE), Institute of 

Economic Affairs (IEA), Center for Policy Studies (CPS), Adam Smith Institutes (ASI), Heritage 

Foundation and Cato Institute (all spinoffs of the Mont Pelerin Society founded in 1947) had a 

profound influence on the mainstream academy, politics, media and education. 

These neoliberal think-tanks, institutes and foundations, backed by powerful business interests and a 

handful of wealthy individuals, had such an influence on the academy and education (especially on 

the most prestigious universities in US and UK) that many heterodox thinkers like Michael Hudson, 

Naomi Klein, Edward Fullbrook, Joseph Stiglitz and David Harvey came to equate mainstream 

economics to neoliberal economics after 1990. 

Peter Söderbaum is one of the many unorthodox economists, who think, there is not much difference 

between neoclassical and neoliberal economics: ñThe neoclassical paradigm is specific not only in 

scientific terms but also in ideological terms. The ideology of neoclassical theory and method is close 

to market fundamentalism. In terms of ideological orientation, the neoclassical theory and conceptual 

framework has contributed to legitimize neoliberalism.ò (Sºderbaum, 2019; Ą Toward  sustainable  

development: from  neoclassical monopoly to democracy-oriented economics) 

Eloquent and concise, ñA Brief History of Neoliberalismò (2005) by D. Harvey tells the history of 

neoliberal thought and its global application. ñThe Revolt of the Elitesò (1995) by the historian 

Christopher Lasch is another brilliant book that explains the social and ideological foundations of 

neoliberal (and post-modernist) order, first in USA, then in the world: 
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How did the majority of US voters give their consent to neoliberal 

policies (by electing Reagan as president) against their own 

economic and democratic interests? Why couldnôt the left wing 

assess the tension between individual freedom and social justice 

properly, and timely react to pending neoliberal (anti-collectivist, 

anti-welfare-state) policies with viable alternatives? Why were the 

elites of the left-wing disconnected from the majority? How was 

neo-conservatism of the Reagan or Bush era, that easily colluded 

with neoliberalism, different from the older real conservatism that 

also tried to protect nature and lifestyle along with traditional 

values? 

Because neoliberalism came to power by collaborating with the new 

kind of conservatism (e.g. neoconservatives in USA) the neoliberal 

world order cannot be thought independently of neoconservatism 

(Lasch, 1995). Neoconservatism added reckless Anglo-American 

(Western white man) imperialism and militarism to the already 

exploitative flavour of neoliberalism, as we have witnessed in the occupation of Iraq. Accordingly, 

neoliberal economics was further evolved to ignore or downplay the role of imperialism (and military 

force) in economic analysis.  

Most popular introductory textbooks (like Mankiwôs ñPrinciple of Economicsò) give the impression 

to unsuspecting students that we live in an ideal and benevolent world (not necessarily benevolent by 

intention, but benevolent by the invisible hand of the free competitive market), in which all institutes, 

states and firms (deliberately or not) work for the good of all societies. Thus, popular economics 

textbooks foster the perception that mainstream (neoclassical or neoliberal) economics, as a universal 

receipt for economic development and wellbeing, is an objective and benevolent science (i.e. 

respectable real science in the service of whole humanity including future generations). 

If neoclassical economics limited the scope of the classical political economy through formalization 

and mathematization (especially by Menger, Walras and Jevons) toward the end of 19th century (based 

on a series of unrealistic assumptions like utility-maximizing rational consumer and competitive 

market equilibrium), neoliberal influence carried this process of sterilization several steps further 

toward the end of the 20. century, to the degree of expunging subject matters like ñhistory of 

economyò and ñhistory of economic thoughtò from the curriculum of economics (i.e. further 

sterilization, ossification and isolation of mainstream economics from competing ideas and body of 

knowledge like history, ecology and anthropology). 

Even compared to the foundations of neoclassical economics, neoliberal economics seems to have 

increased the degree of ideological blindness to ecological and social realities of life, and especially to 

many drawbacks of corporate monopolies or oligopolies in the context of market failures. 

D. Stedman Jones: ñBoth theories (public choice and rational choice theory) are built on the 

assumptions of neoclassical economics; especially the concept of individual as a rational utility -

maximizer. Too often in the accounts of its critics, such as Naomi Klein, David Harvey or Andrew 

Glyn, neoliberalism has been assumed to be little more than a reflection of the dominance of 

neoclassical economics.ò (Jones, 2012, page 88) 
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Basic features of neoliberal economics (i.e. mainstream economics after 1990) are: 

1. Limiting the scope of economic analysis to business realm only; that is, market, state, firms and 

consumers alone, ignoring or downplaying the complex social and ecological realities of life 

2. Reducing all economic transactions to momentary exchange in the market; ignoring the past and 

future (i.e. lack of long-term view into the past or future), ignoring the historical and evolutionary 

aspects of life 

3. Free market fundamentalism with the delusional idea of quasi-static equilibrium in its centre (i.e. 

reducing dynamic events in real life to mere statistical analysis), as if free markets with fair 

competition could solve every social and ecological problem in life 

4. Blind belief in technological progress (technological fundamentalism) as if technological progress 

can solve every kind of social and ecological problems 

5. The delusional idea of linear continuous progress in human history; from hunter-gatherers (most 

primitive) to agrarian states, from agrarian states to industrial digital societies (most advanced and 

civilized) 

6. Strong emphasis on individual freedom, which is conceptually reduced to individual choice in the 

context of market, and which is in practice equated to freedom of profit-oriented extractive 

corporations (that are somehow denoted as private individuals despite their size and structure) 

against all kinds of democratic and collective regulations (in the name of free markets, free trade, 

free private enterprise, the sanctity of private property etc.) 

7. Not bothering much about the problem of oligarchies (i.e. market failures caused by monopolies 

or oligarchies) as long as these oligarchies are controlled by wealthy investors and investment 

funds (finance, rentier class). 

8. Growth fetishism (growthism); misusing the concept of economic growth (i.e. increase in GDP) 

as a measure of development and well-being 

9. Sticking to the limitless world paradigm (i.e. ideology of continuous growth and progress) despite 

all evidence (including climate change) 

10. Hostility against inconvenient state regulation: Though strongly against central economic 

planning and regulation directly by welfare state, not necessarily against (indirect) central 

planning and regulation by global organizations like World Bank, World Trade Organisation or 

IMF that usually serve to the short-term monetary interests of big investors multinational 

corporations. 

All these points above are attributes of the neoliberal worldview that began to dominate mainstream 

economics since 1980 (Hudson M, Keen S, Harvey D, Klein N, Jones Stedman D).  

Harvey: ñé business schools that arose in prestigious universities such as Stanford and Harvard, 

generously funded by corporations and foundations, became centres of neoliberal orthodoxy from the 

very moment they opened.ò (Harvey, 2003, page 54) 

In fact, most mainstream (neoclassical) economists take rational utility-maximizing individuals 

(rational consumer Homo economicus) and general equilibrium theory (demand, supply, price in a 

market) for granted. These fundamentally flawed theories are used for the scientific justification of 

the neoliberal ideology (free market fundamentalism); ñleave it to the free (unregulated) market which 

distributes wealth optimally for the common good if left to its own devices.ò 

Ecological economist William E. Rees writes: ñNeoliberal models incorporate a stinted caricature of 

human behaviour (i.e. Homo economicus, the rational utility-maximizing consumer), virtually ignore 

socio-cultural dynamics and make no significant reference to the biophysical systems with which the 

economy interacts.ò (Rees, 2019; Ą End game: the economy as eco-catastrophe and what needs to 

change) 
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After 1980, neoliberal-minded economists begin to dominate international organizations that shaped 

the economic system of the world: 

Jones: ñThe principles of neoliberalism were adopted by economists and policymakers of the 

International Money Fund (IMF), the World Bank (WB), the World Trade Organisation (WTO), the 

EU, and as part of the North American Free Trade Agreement (NAFTA).ò (Jones 2012, page 8) 

Ecological economist Herman Daly wrote, IMF, WB and WTO serve to the interests of ñglobal 

economyò, which in practice means, to the interests of transnational corporations (Daly, 2019; Ą 

Growthism: its ecological, economic and ethical limits). 

For many critical-minded economists like Peter Söderbaum, international organisations like EU, IMF, 

WB and WTO played an important role in spreading and protecting the neoliberal ideology:  

Sºderbaum: ñIn [even allegedly democratic] nations such as Sweden and globally, an economic 

growth [growthism] and market ideology is dominant to such an extent that one can refer to this 

specific market ideology as a kind of dictatorship . Behind this are, as I see it, university departments 

of economics (with neoclassical theory in a monopoly position) but also international organizations 

such as the European Union (EU) with its specific organizational infrastructure, the World Trade 

Organization (WTO), the World Bank and the International Monetary Fund (IMF). Transnational 

corporations with their lobbyists also play a role in defending this market ideology.ò (Sºderbaum, 

2019; Ą Toward sustainable development) 

The neoliberal world order of free extraction and free exploitation 

(by corporations and their investors) in the name of free market, free 

trade and free private enterprise is explained in detail in books like 

Auf Kosten Anderer (2017; in English ñat the cost of othersò) and 

Imperiale Lebensweise (2017; imperial lifestyle in English, Ą The 

Limits to Capitalist Nature by U. Brand and M. Wissen). Note that 

these sociologists equate industrial urban lifestyle (coloured by 

consumerism) to imperial lifestyle, because they think, such a high-

consumption lifestyle canôt be sustained without some kind of 

economic imperialism. 

An important trickery was legally and rhetorically equating a 

multinational corporation (which can be a giant, strictly hierarchically 

organised bureaucratic organization with thousands of employees, 

central planning, business associations and politically influential 

lobbies) to a private individual . In that way, freedom of corporations could be defended in the name 

of individual freedom, whereas individual freedom in turn was reduced to consumer choice in the 

limited context of the market (Foster, Clark, York, 2010; ñThe Ecological Riftò). 

Chief promoters of the neoliberal ideology (neoliberal economists and business interests) saw 

economy departments of elite universities and business schools like Princeton, Harvard, Chicago, 

MIT and London School of Economics (LSE) as strategic intellectual centres for the further 

perfection and propagation of their teaching: 

Harvey: ñCharting the spread of ideas is always difficult, but by 1990 or so most economics 

departments in the major research universities as well as the business schools were dominated by 

neoliberal modes of thought.ò (Harvey, 2003, page 54) 

How did these think-tanks influence academy and education of economics? So far, Iôve identified five 

primary means that are deployed (deliberately or not) to influence the academy and education: 
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1. Adverse selection of students; becoming aware of the narrow, reductionist, unrealistically abstract 

and dogmatic way of teaching, most perceptive students tend to leave the profession (Reardon J, 

Keen S, Hudson M)   

2. Adverse (biased) selection in academy (universities and business schools) which is dominated by 

the neoclassical and neoliberal thought 

3. Prestigious academic journals whose selection processes are dominated by the mainstream school 

of thought 

4. Endowment of disproportionate and undeserved scientific respectability to neoliberal economists 

like M. Friedman, F. Hayek, R. Coase and G. Stigler through Nobel Prize of Swedish Central 

Bank (Felber, 2019; Ą The fake Nobel Prize that helped neoliberalism conquer the world) 

5. Determining the priority and direction of research by funding only favourable research projects 

Economist Michael Hudson, the author of ñJ is for Junk Economicsò, says: ñAs Veblen had also 

pointed out, in the Higher Education in America, business interests want to promote an economic 

doctrine that celebrates them and rationalizes their behaviour as being good for the economy (hence, 

growing pie and trickle-down theories), not criticizes them.ò (Hudson, 2017, November 29; Ą 

History of Neoliberal Economics, at 3:30 in video, Ą transcript of the interview). 

Here, Hudson, like Veblen, implies that mainstream economics has become a business ideology 

through cultural evolution; a process that cherished and cherry-picked favourable ideas, and rejected 

inconvenient insights, critiques and even entire fields of knowledge like history, ecology and 

anthropology. 

Free market fundamentalism (or deception) of neoliberalism has already started with the advent of 

neoclassical economics, with the idea of efficiently allocating (Pareto optimal) competitive markets 

based on a series of crude and unrealistic assumptions like ñrational utility-maximizing consumer 

(Homo economicus) with independent (i.e. individualistic) and fixed preference orderò.  

Sºderbaum: ñThe present kind of capitalism is largely made legitimate through the domination of 

neoclassical economics as economics paradigm and neoliberalism as [political] ideology. It should be 

made clear that neoclassical economics and neoliberalism are not totally separate but rather overlapò 

(Söderbaum, 2019).  

According to M. Hudson, mainstream economics has become "junk economics" with lots of deceptive 

language and double talk (after the style of Orwellôs 1984). Hudson says, free market meant for 

classical economists like Smith and Mill, a market which is free from rent; free from the landlord, 

free from the monopolist, free from the bank, free from undeserved (parasitic) earningsé After 1890, 

the rentier class fought back and distorted the meaning of free market (which was politically 

associated with individual freedom) to make it ñfree from government regulations, free from tax; free 

(unregulated) earnings for every kind of private property owner (including patents), landlords, 

monopolists and banks.ò (Hudson, 2018; Ą video: Michael Hudson explains Junk economics, at 

15:00) 

Business interests were quite successful in their campaigns; following cliché is one of the best-

established doctrines of the mainstream economics and politics: ñWhatôs good for the business is also 

good for the societyò, as if the interests of corporations and societies were perfectly aligned, without 

any conflicts of interests at all (Foster & Clark, 2009; Ą Lauderdale Paradox, The Paradox of 

Wealth: Capitalism and Ecological Destruction). 

According to this doctrine, fostering a ñgood business climateò (i.e. strong private property rights, free 

market and trade without annoying public scrutiny or state regulations) is one of the foremost duties 

of a state (Harvey, 2003). 
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Hudson explains the relationship between financial interests (i.e. big investors), influential 

government posts and mainstream economists as follows:  

Hudson: ñIn a similar way (Ą deception tactics of big tobacco companies, ñMerchants of Doubtò by 

Oreskes & Conway, ñWhitewashò by Gillam), economists have been mobilized to serve, wittingly or 

unwittingly, as public relations lobbies for global financial interests. Chicago graduates and their 

clones (i.e. neoliberal economists), trained in strategy at Goldman Sachs or similar financial breeding 

grounds, monopolize the staffs of finance ministries, treasury departments, central banks and the 

leading global financial institutions.ò (Hudson, 2017; Ą ñJ is for Junk Economicsò) 

Economist Neva Goodwin thinks, the dominant economic theory is used to justify the global 

economic system that produce sub-optimal results for the majority, though benefitting the short-term 

gains of the rich and powerful (Goodwin, 2019; Ą Addressing meta-externalities).  

Goodwin argues furthermore, that the free market ideology was misused to eliminate all kinds of 

controls and regulations that limit the hands of big corporations: ñFrom this (free market ideology) 

emerged the truly suspect idea that market actors (especially large, powerful or rich economic actors) 

should be free to do whatever they choose; any meddling from non-market forces (such as 

governments) would divert the economy away from the best possible outcome.ò (Goodwin, 2019). 

A contempt and distrust for state regulations is one of the most distinctive features of neoliberal 

economics, especially if these regulations are not favourable for business interests.  

Economist Richard B. Norgaard draws attention to the often-overlooked fact that corporations can be 

giant bureaucratic and hierarchical organisations that are run by ñcommand and controlò, just like 

states. And many corporations do ñcentral planningò, sometimes even global planning, together with 

their international allies like World Bank (WB), IMF and World Trade Organisation (WTO). For 

example, plans of global corporations like Monsanto have been imposed on several 3rd world 

countries by WB and WTO in the context of industrial agriculture (Shiva, 2016; Ą ñWho Really 

Feeds the Worldò). 

Norgaard: ñPeople, with the help of the economics profession, have come to worship markets and 

condemn the supposed inefficiency of governmental ñcommand and controlò. Yet we ignore the 

phenomenal rise of the large corporations that employ us and provide us with our daily goods and 

services. Corporations large, many larger than nation-states, as well as small are organized and 

supposedly run efficiently by command and control.ò (Norgaard, 2019; Ą Economism and the 

Econocene: a coevolutionary interpretation) 

Vandana Shiva describes the evolution of neoliberal state as follows: ñGovernments mutate from 

welfare states to corporate states as they deregulate corporations and over-regulate citizens. This is 

then defined as 'free market democracy.ò (Shiva V, 2013, page 21; Ą ñMaking Peace with the Earthò)  

Michael Pollan, author of best-seller books like ñThe Botany of Desireò and ñOmnivoreôs Dilemmaò, 

makes in one of his speeches a very interesting remark (in the context if food regulations for public 

health) that shows how deeply the neoliberal beliefs are ingrained in the values of the society (Pollan, 

2013; Ą video: How Cooking Can Change Your Life, at 15:48): "We recoil at social engineering by 

the government, but for some reason, we accept it by the industry [through mass media, education and 

advertisements]." 

In the absence of rigorous regulations, all an extractive venture needs, is manufacturing public 

consent (unless it is reckless enough to use coercive force). In order to obtain the public consent, and 

numb all defensive reactions, the extractive venture must somehow be able to appear as ñbenevolent 

contributorò to the society. 
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In her book ñThe Value of Everythingò (2018), economist Mariana Mazzucato writes about 

ñextraction (parasitic earnings) in the disguise of value creationò. Thinking in similar lines and 

inspired by the parasitism in biology, Hudson builds a revealing analogy between biologic and 

economic parasites: 

ñIn biology, parasites avoid detection by masquerading as part of the hostôs body, using enzymes to 

take control of the hostôs brain to block it from taking counter-measures to defend itself. Similarly, 

rentiers and monopolists masquerade as contributors to the production process, as if their revenue is 

earned (i.e. deserved). Their intellectual enzyme is junk economics (i.e. neoclassical economics) 

demobilizing governments and academic studies.ò (Hudson, 2017) 

In this analogy, parasitic investor or property owner is a parasite in the cloak of a benevolent 

contributor or cooperator. In the language of biology: Parasite masquerading as symbiont! 

False cleanerfish (Aspidontus tractus) which mimics the real cleanerfish to deceive its hosts is a 

typical example of biologic parasite (Sutton, 2018; Ą False Cleanerfish ï Facts and Photographs). Its 

deception tactic is very similar to the tactic of a parasitic investor: Benevolent appearance 

In similar vein, Shiva says ironically ñthey (investors) always do us a favour while they steal our 

resources.ò (Shiva, 2014; Ą Rethinking development in the 21st century, begins at 33:00 in video) 

Just like parasites in disguise, investors with their extractive undertakings (like dirty 

industry/mining/energy projects or industrial agriculture based on unsustainable monocultures) need 

refined and well tested deception tactics to deceive the gullible majority. The deception tactic they 

generally employ is, using the elusive and misleading concepts of mainstream economics like 

ñeconomic growth & development, technological progress, job creation, modernisation" that divert all 

the attention from the social and environmental destruction (invisible externalities) to the imagery of 

progress and short-term monetary income (Kopp et al., 2017; Ą AufKostenAnderer.org). 

So, how does neoliberal ideology clash with ecological literacy? In other words, how does 

neoliberalism profit from ecological illiteracy, and how does it protect and foster this particular kind 

of useful ignorance? 

If we consider (1) free competitive markets (2) individualism (3) technological fundamentalism (4) 

belief in continuous progress (5) consumerism (6) contempt for all kinds of collective actions against 

business interests (7) contempt for state regulations against business interests (8) growthism; belief in 

limitless growth, extraction and expansion (9) mechanistic and reductionist worldview and premature 

mathematization (10) lack of historical consciousness (11) limited scope of economic inquiry which is 

limited to business realm only, as main pillars of neoliberal economics, we can claim that ecological 

literacy is in conflict with all these ideological pillars, where the conflict is most obvious and direct 

with following pillars: 

(3) technological fundamentalism (5) consumerism (8) growthism (9) mechanistic and reductionist 

worldview (11) limited scope of economic inquiry  

If we take growthism as an example, teaching ecology (including planetary boundaries) and 

ñlimitless growthò at the same time in a school would be like teaching evolution theory and intelligent 

design (religious creationism in disguise) simultaneously. The fanatic adherents of creationism would 

certainly do everything in their power to discredit, censure and abolish evolution theory, as they 

actually do in some ultra-conservative (and neoliberal) states of the USA. 

B.3. Industrial Paradigm: Human -centered, mechanistic and reductionist worldview 

Industrial paradigm is the human-centered, mechanistic and reductionist worldview that dominates 

science, education and especially economic thought since industrial revolution.  
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For the industrial paradigm, we humans are not a part of the nature; we are outside the realm of 

nature.  

We stand above all other animals and plants; we are created to dominate and reshape the nature which 

is a place of wild chaos, barbarism and misery without humans. The world is created for us humans. 

This means, nature can easily be sacrificed for the comfort, convenience and progress of humans. 

For the industrial paradigm, nature is not an active producer; nature is only a passive raw material 

resource, a passive infrastructure of life, and a passive dumping ground with a certain capacity for 

endurance and recycling. In other words, nature is not a living ecosystem; it is only a dead, non-living 

resource without inherent consciousness or intelligence. 

There is only one kind of producer: Humans. Everything else is only resource.  

Among Godôs creations only humans have souls, and accordingly intelligence and consciousness; 

everything else, including all living beings and ecosystems, can be seen as parts of a giant machine 

(Cartesian machine-world paradigm). 

Nature is for the industrial paradigm a place of wild and disordered entity that must be tamed and 

ordered according to the tastes and preferences of civilized humans.  

As a consequence of this narrow worldview, industrial paradigm focuses only on human-made things 

like buildings, roads, cars, computers, smart phones and so on, when it talks about economy, 

production or technology.  

For the industrial paradigm, a giant marine ecosystem that produces (among many other things) 

millions of tons of fish is not a producer. The only producers are the fishermen who catch, process 

and sell these fish. 

Historically, industrial paradigm --like neoclassical economics-- is a co-production of human-centered 

religious worldview, industrial revolution, imperialism and economic thought in the 18., 19. and 20. 

centuries. With its focus on human-made things and money, it serves perfectly well to the narrow and 

short-sighted interests of corporations. 

A person, whose mind is shaped by the industrial paradigm, typically seeks solutions to every kind of 

problems with human-made technologies; s/he does not take into account the solutions of nature 

(ecosystems) or traditions that are based on a very rich biological and cultural diversity. In most cases, 

she cultivates a blind belief in technological progress (i.e. technological progress can solve all kinds 

of social and ecological problems of humanity).  

Considering externalities erroneously as exceptional and rare occurrences (Hunt & Lautzenheiser, 

2011) is a natural consequence of the industrial paradigm that ignores complex social and ecological 

interactions through mechanistic reductionism. There seems to be a close causal link between (a) 

specialization, compartmentalization and separation in modern (industrial) education, and (b) mental 

blindness to complex social and ecological inter-relationships. 

Each discipline in modern (industrial) science has its virtual boundary, and the complex inter-

relationships (i.e. external influences and constraints) between these disciplines are often overlooked, 

because there are not many people today who can transcend the disciplinary boundaries and 

understand multiple disciplines. 

Mathematics warns us too, against the dangers of ignoring or underestimating complex inter-

relationships. Devising economic policies for the ultimate goal (e.g. sustainable well-being for all) is a 

kind of constrained holistic (multi-dimensional) optimization problem, like biological or cultural 

evolution. If one overlooks some important factors (inputs), relationships or constraints in an 
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optimization problem, one will be doomed to failure. In some cases, non action (i.e. no interference) is 

even better than faulty optimization (i.e. sub-optimization). 

Before the 16. century, ñorganic worldò paradigm (in contrast to machine-world paradigm ) was still 

the prevalent worldview even in West Europe. In ñThe Death of Natureò, Carolyn Merchant tells the 

history of transition from the ñorganic worldò to ñmachine worldò paradigm during the industrial 

revolution (from 15. to 19. century), as a history of cultural evolution (Merchant, 1990). 

Merchant: ñBetween the 16th and 17th centuries, the image of an organic cosmos with a female living 

earth at its centre [mother earth] gave way to a mechanistic worldview in which nature was 

reconstructed as dead and passive, to be dominated and controlled by humans.ò (Merchant, 1990, 

page XVI) 

Before machine-world paradigm became the dominant worldview, pervasive ethical and religious 

norms condemned and limited destructive activities like aggressive mining and deforestation. Such 

aggressive exploitation of nature was considered an insidious crime against ñmother earthò who was 

the provider of all living creatures. 

Merchant: ñThe metaphor of the earth as nurturing mother was gradually to vanish as a dominant 

image as the Scientific Revolution proceeded to mechanize and to rationalize the world view. The 

second image, nature as [wild] disorder, called forth an important modern idea, that of power over 

nature. Two new ideas, those of mechanism and the domination and mastery of nature, became core 

concepts of the modern worldò (Merchant, 1990, page 2) 

Mechanistic worldview that declared mother earth as a dead, wild and disordered entity without any 

intelligence or consciousness, sanctioned aggressive exploitation as progress, and legitimated the 

industrial revolution with its side-effects of resource depletion and pollution. Terms like ñeconomic 

developmentò or ñeconomic growthò are modern expressions of the Western ideology of progress 

(economic growth became a mantra of economics since 1950). 

Merchant: ñOne does not readily slay a mother, dig into her entrails for gold or mutilate her body, 

although commercial mining would soon require that. As long as the earth was considered to be alive 

and sensitive, it could be considered a breach of human ethical behaviour to carry out destructive acts 

against it.ò (Merchant, 1990, page 3)  

Historian and social critic Christopher Lasch describes the interesting psychological relationships of 

notions like mother, nature and technology as follows in ñThe Culture of Narcissismò (1979): 

Lasch: ñThe relation to nature, which arouses such strong feelings of love, appreciation, admiration 

and devotion, has much in common with the relations to oneôs mother. é (Melanie Klein). The 

struggle with nature (insofar as the exploratory impulse prevails over the spirit of conquest and 

subjugation) is therefore partly felt to be a struggle to preserve nature, because it expresses also the 

wish to make reparation to her (mother).ò (Lasch, 1979, page 288). 

Psychological defences against separation anxiety (i.e separation of baby from the secure and 

comfortable womb of mother; a paradise of milk and honey) find different expressions in different 

cultures.  

Lasch: ñOne way to deny our dependence on nature (on mother) is to invent technologies designed to 

make ourselves masters of nature. Technology, when it is conceived in this way, embodies an attitude 

toward nature diametrically opposed to the exploratory attitude, as Klein calls it. It expresses a 

collective revolt against the limitations of the human condition. It appeals to the residual belief that 

we can bend the world to our desires, harness nature to our own purposes, and achieve a state of 

complete self-sufficiency [with complete independency]. This Faustian view of technology has been 
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powerful force in Western history, reaching its climax in the Industrial Revolution, éò (Lasch, 1979, 

page 289). 

With its ñexploratory attitudeò toward nature, the science of ecology is inevitably an antipole of this 

Faustian view of technology, because ecology says ñhuman life is a part of a larger organism 

[ecosystem] and human intervention into natural processes has far-reaching consequences that will 

always remain to some extent incalculable.ò (Lasch, 1979, page 290) 

Lasch thinks, ñfantasies of technological self-sufficiencyò (i.e. illusion of total independence from 

nature) are a constant feature of the domination mentality: 

Lasch: ñCareful study of the consequences of our attempts to master nature leads only to renewed 

appreciation of our dependence on nature. In the face of this evidence, the persistence of fantasies that 

envision technological self-sufficiency for the human race [e.g. building sustainable settlements in 

Mars, replacing complex ecosystems with human technology] indicates that our culture is a culture of 

narcissism in a much deeper sense than conveyed by journalistic slogans like óme-ismô.ò (Lasch, 

1979, page 290) 

Such a Faustian view of technology is undoubtedly based on the reductionist mechanistic paradigm 

which has influenced the theory and education of even biological sciences. 

A professor of botany, Robin Wall Kimmerer writes in ñBraiding Sweetgrassò (2015): ñThe botany I 

was taught (at college) was reductionist, mechanistic, and strictly 

objective. Plants were reduced to objects; they were not subjects.ò 

Kimmerer asks, what really supports our lives? What is the primary 

producer? Plants or corporations? 

Kimmerer: ñOur natural tendency to pay attention to things that support 

our lives has been hijacked by advertisers.ò Unsurprising outcome of 

industrial lifestyle and education: Children who can recognize more than 

100 company logos can hardly recognize 10 plant species. (Kimmerer, 

2017; Ą video: The Teachings of Plants, at 35:42) 

Following generalization about the goods and bads of industrial paradigm 

ïif trueðmight explain, why industrial paradigm is a very convenient 

worldview for profit-oriented corporations with short-term monetary 

interests: 

Industrial paradigm is good for: 

¶ Earning money at all costs 

¶ Concentrating military and economic power 

¶ Extraction and exploitation 

¶ Monopolization 

Industrial paradigm is bad for: 

¶ Well-being for all 

¶ Sustainable life 

¶ Economic justice and equity 

 

Certain disciplines of modern science like ecology, anthropology, quantum mechanics, new 

thermodynamics (Ilya Prigogine), chaos theory in mathematics (i.e. complex interconnected nonlinear 
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systems) and Gaia Hypothesis seriously challenge the mechanistic worldview. (Merchant, 1990, page 

XVIII)  

B.4. Industrial versus Ecological Paradigm 

Industrial paradigm may be best explained by the dichotomy of industrial versus ecological paradigm. 

Figure-3 Industrial vs ecological paradigm 

 

For the industrial paradigm, human economy does not reside within the nature; it stands outside of 

and above the nature as a dominating power, connected to nature via simple interfaces, like the 

interfaces of a machine, for natural resources.  

For example, DDT based pesticides were successfully promoted with marketing slogans like ñsymbol 

of humanityôs progress and triumph in its war against the natureò by corporations like Monsanto and 

DuPont, reflecting the prevalence of industrial paradigm as the dominant worldview of the era 

(Carson, 1962; Ą ñSilent Springò). 

Industrial paradigm may also admit the existence of ecosystem services as often referenced in 

mainstream ñenvironmental economicsò (shallow ecology). That is, a number of distinct (i.e. 

separated, unrelated) one-way free services provided from nature to us humans, as if humans were not 

a part of these complex and interconnected natural cycles. 

Thanks to the high degree of undervaluation (of nature), reductionism and abstraction, the complex, 

multi-functional and multi-dimensional relationships between humans and nature can be reduced to 

simple mechanistic interfaces. For example, a forest as a complex living ecosystem which affects 

human life in many ways (climate, water, air, soil, recycling, recreation, food source, health etc.) can 

be reduced to a mere timber resource for human industry. 

Interface is a term used for the machines and software that can be divided into several distinct 

components that are connected via simple, machine-like interfaces (modular design). 

Talking about interfaces as the connection between humans and nature is one of the most typical 

manifestations of the mechanistic and reductionist industrial paradigm, which reduces a web of 

complex inter-connections to a limited number of simple interfaces. 

Industrial paradigm models even agriculture  --based on living plants, animals and soil-- like a 

mechanic factory which must be fed by fertilizers, water, labour, energy, pesticides etc. (input factors) 

to produce harvest (output factors); the complex inter-connections with the environment, and the 

natural cycles in the living soil are almost completely ignored. 

As already mentioned above, nature is for the industrial paradigm a passive (non-living) resource of 

raw materials, a passive dumping ground and a passive infrastructure of life. Nature is like a non-
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living, passive and mindless residential building that must be kept free of too much dirt (pollution) for 

the continuation of human health and life. 

The narrow mechanistic and reductionist worldview of the industrial paradigm is a delusion that 

undervalues the essential role of nature in humanôs life. Ecological paradigm is the more complete, 

holistic and realistic worldview which sees humans and human economy as a part of nature, within 

the nature. 

For the ecological paradigm, nature is a living ecosystem (organism) and the primary producer that 

produces (and recycles) most essential things like mild climate, food, water, recreation, stimulation, 

medicinal plants, materials for various tools etc. for human life. Without the primary production of 

nature humans (or any other animals) cannot live at all; everything that humans produce (as secondary 

production) are based on the primary production of nature, including minerals like oil. 

Industrial paradigm is generally obsessed with only one kind of production: Monetary human 

production; things that humans (or firms) produce to sell on the market for money. The fallacy of 

measuring total economic production with money flow alone (GDP: Gross Domestic Product) reflects 

perfectly influence of the narrow worldview of industrial paradigm. 

One of the most common symptoms of industrial paradigm is, talking about healthcare as if it were 

purely a human-made industrial service (drugs, operations, therapy etc.) offered by either state or 

private sector, completely disconnected from the environment, lifestyle, food, preventive public health 

policies and immune systems of human organisms. A similar worldview dominates industrial 

agriculture and industrial food sectors. 

We know today that many deadly diseases including cancer are caused by environmental destruction 

and pollution like GMOs and pesticides, and also by lifestyle (for example, not enough clean air or 

physical exercise), and also by unbalanced (monocultural) junk food. 

Ecological paradigm can perceive all kinds of production: Production of nature, non-monetary 

production of societies, monetary production of societiesé Ecological paradigm is also aware of the 

cycles of nature (production + recycling = reproduction), and knows that understanding cycles is 

essential for understanding sustainability; i.e. what makes a society sustainable or unsustainable. 

So, ecological paradigm is perfectly aware of the fact that a society, which is obsessed with monetary 

production can be destroying the foundations of its non-monetary reproduction (and life) in the single-

minded quest for increasing monetary production (i.e. GDP growth). 

In his book ñSmall is Beautifulò (1973), E.F. Schumacher (1911-1977) 

criticized the Western ideology of continuous and limitless progress 

which is built in industrial paradigm: 

ñEver-bigger machines, entailing ever-bigger violence against the 

environment do not represent progress; they are denial of wisdom.ò 

Because, wisdom requires the ability to see the complete picture (i.e. 

holistic view) to find the balance among many welfare factors including 

planetary limits to growth. 

Schumacher realized that many human technologies served primarily to 

the extraction, monopolization and concentration of economic power; 

not to the improvement of general welfare for todayôs and futureôs 

generations.  
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Schumacher pointed to the fact that nature is the primary producer  (i.e. primary reproducer 

considering the cycles) that cannot be replaced by mechanistic and non-living human technologies --a 

fact which is eagerly overlooked:  

Schumacher: ñThe illusion of unlimited power, nourished by astonishing scientific and technological 

achievements, has produced the concurrent illusion of having solved the problem of production. The 

latter illusion is based on the failure to distinguish between income and capital where this distinction 

matters most. Every economist or businessman is familiar with the distinction, and applies it 

conscientiously and with considerable subtlety to all economic affairs ï except where it really matters 

ï namely, the irreplaceable capital [of nature] which man had not made, but simply found, and 

without which he can do nothing.ò (Schumacher, 1973) 

Schumacher thought, undervaluation (or oversight) of the capital and production of nature was a 

consequence of alienation; alienation from nature (e.g. urban lifestyle), alienation from practical 

production for oneôs own needs: 

Schumacher: ñOne reason for overlooking this vital fact is that we are estranged from reality and 

inclined to treat as valueless everything that we have not made ourselves. Even the great Dr Marx fell 

into this devastating error when he formulated the so-called labour theory of valueò (Schumacher, 

1973). 

 

Both shallow and deep ecology admit that nature is an active producer, but there are some important 

differences. The Norwegian philosopher Arne Naess (1912-2009) explained these differences as 

follows (Capra & Luisi, 2014; Ą ñThe Systems View of Lifeò, page 12): 

ñShallow ecology is anthropocentric (i.e. human-centered). It views humans as above or outside of 

nature, and the source of all value, and ascribes only instrumental, or use value to nature.ò 

 ñDeep ecology does not separate humans (or anything else) from the 

natural environment. It sees the world not as a collection of isolated 

objects but as a network of phenomena that are fundamentally 

interconnected and interdependent.ò 

Environmental economics, that attaches monetary values to selected 

parts or services of nature, is generally associated with shallow 

ecology. The more critical and holistic ecological economics is, 

however, often associated with deep ecology.  

Industrial worldview is but even shallower that the shallow ecology, 

because it doesnôt accept that nature is an active reproducer with its 

own distributed (i.e. decentralized, polycentric) organic intelligence; 

it views nature as a mere raw material resource and dumping ground 

for waste. Sometimes, even industrial worldview admits that nature 

provides humans with an ñinfrastructure of lifeò. 

Following table compares the values of industrial versus ecological worldview. Note that the values of 

industrial paradigm like self-assertion, expansion, mechanistic reductionism and centralism are often 

related with the mentality of patriarchal domination. In that sense, industrial paradigm has male, 

ecological paradigm has female characteristics. 
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Figure-4 Industrial versus Ecological Worldview (Capra & Luisi, 2014; ñThe Systems View of Lifeò, page 13) 

 

Capra & Luisi: ñThe cyclical nature of ecological processes is an important principle of ecology. é A 

major clash between economics and ecology derives from the fact that nature is cyclical, whereas our 

industrial systems are linear.ò (Capra & Luisi, 2014; ñThe Systems View of Lifeò, page 254) 

ñour industrial systems are linearò means, neither industrial education nor mainstream economics care 

much about what happens before or after the linear production process, as if nature had no limits both 

for raw and waste materials.  

Like Carolyn Merchant in her book ñThe Death of Natureò (1990), Vandana Shiva underlines the 

relationship between mechanistic worldview and patriarchal (male) domination mentality in one of 

her speeches: ñThis process has allowed the illusion that the earth has no creative power. And along 

with the earth and nature, women are defined into a passive inert nature. Their only function is [acting 

as] reproductive machines.ò (Shiva, 2020, March 25; Ą YouTube video (at 7:00): Ecofeminism and 

the decolonization of women, nature and the future). In this speech, Shiva talks about ñfalse 

assumptions of superiority and separation [e.g. ecological Apartheid]ò; that is, superiority of a certain 

culture (i.e. Western culture), superiority of a certain race (e.g. white people), superiority of men over 

women, superiority of humans over non-humans, separation of human culture and economy from 

nature, and so on (i.e. constructed hierarchies). Shiva has also some words about Artificial 

Intelligence which is expected to make the majority of humanity unemployed: ñArtificial Intelligence 

is downloading the mechanical paradigm in our age of capitalist patriarchy.ò 

Industrial paradigm is also closely related with centralism and monopolism, because it is blind to 

organic intelligence which is distributed to all cells of an organism or an ecosystem. Take an organ 

like heart as an example: We donôt know exactly how heart works (i.e. it pumps blood into arteries 

and veins among many other things) so reliably with such a precision for such a long time, but know 
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that the intelligence of its work is distributed to the whole organism; brain, heart and all other organs 

and cells, because all of them are tightly interconnected.  

The authors of ñThe Systems View of Lifeò (2014), Capra and Luisi, summarize the characteristics 

of complex systems like living ecosystems as follows (compared to mechanistic systems, page 80-

81): 

¶ Shift of perspective from the parts to the whole: Living systems are integrated wholes whose 

properties cannot be reduced to those of smaller parts.  

¶ Inherent multi-disciplinarity: All living (socio-ecological) systems share a set of common 

properties and principles of organisation. And every part of a living system is connected with all 

other parts. This means, systems thinking is inherently multidisciplinary. 

¶ From objects to relationships: In mechanistic view there are objects and relationships, but 

relations are secondary; presumably rigid and immutable objects are the primary features of the 

system. In systems view, we realize that objects are mere networks of relationships, embedded in 

larger networks. Thus, relationships are primary in systems thinking. The boundaries of perceived 

patterns (i.e. objects) are secondary. 

¶ From measuring to mapping: In mechanistic science, things (i.e. objects) need to be measured and 

weighed. But relationships cannot be measured and mapped; they need to be mapped. When we 

map relationships, we realize that certain patterns occur again and again (networks, cycles, 

boundaries etc.). 

¶ From quantities to qualities: Mapping relationships and studying patterns require qualitative 

approach; not quantitative. The new mathematics of complexity is mathematics of visual patterns 

that require qualitative analysis. 

¶ From structures to processes: In systems view, every structure is seen as the manifestation of 

underlying processes. Living form is more than a shape with a given structure, and more than a 

static configuration of components in a whole. There is a continual flow of matter through a living 

system while the general form is maintained. There are cycles like growth and decay, regeneration 

and development. 

¶ From objective to epistemic science: In Cartesian science, scientific descriptions were believed to 

be objective; that is, independent of the observerôs process of knowing. In systems science, by 

contrast, epistemology (i.e. understanding the process of knowing) has to be included explicitly in 

the description of natural phenomena. This means, knowledge is always relative and subjective. 

Heisenberg: ñWhat we observe is not nature itself, but nature exposed to our method of 

questioning.ò 

¶ From Cartesian certainty to approximate knowledge: In systems view, it is recognized that all 

scientific concepts are limited and approximate. Science can never provide any complete and 

definitive understanding; that is, there will always be a gap of knowledge and predictability. But 

the approximations can be improved over time. 

For the industrial paradigm, there can be only one kind of real and valuable intelligence: A central 

intelligence (like the commandant of an army) that dominates and manages many objects or 

individuals around it, that would supposedly be reduced to chaos without a central organiser. As an 

antithesis of decentral organic intelligence, this kind of central intelligence can be called as 

mechanical intelligence 

http://www.tuncalik.com/


¢ǳƴœ !ƭƛ YǸǘǸƪœǸƻƐƭǳ  www.tuncalik.com  DRAFT VERSION: 18. August 2021 

36 
 

In ñLess Is Moreò (2020), anthropologist and economist Hickel 

explains the dichotomy of central/mechanical versus decentral/organic 

intelligence by referring to dualism (i.e. the dichotomy of mind & 

body) and Spinoza in the context of philosophy. 

ñThose of us who live in capitalist societies today have been taught to 

believe [through industrial lifestyle and education] that there is a 

fundamental distinction between humans and nature: humans are 

subjects with spirit and mind and agency, whereas nature is an inert, 

mechanistic object [i.e. machine world paradigm that sees nature as an 

object without any intelligence]. We inherit these ideas from a long line 

of thinkers, from Plato to Descartes, who primed us to believe that 

humans can rightfully exploit nature and subject it to our control.ò 

(Hickel, 2020; Ą ñLess Is Moreò, page 32) 

ñEnlightenment thinkers once disparaged animist ideas [i.e. thinking 

that everything, every living being is interconnected in the world] as backward and unscientific.ò 

(Hickel, 2020; Ą ñLess Is Moreò, page 33) 

The Cartesian dualism can be summarized as follows (Hickel, 2020; Ą ñLess Is Moreò, page 265): 

1. There is a fundamental distinction between Creator (God) and Creation. 

2. Creation has two parts: Mind (soul) and Body 

3. Mind is special; unlike bodies or objects, it is an ethereal divine substance. It cannot be explained 

by laws of physics or maths. Mind is a part of God. 

4. Humans are unique among all creatures in having minds and souls. Animals and plants are just 

living automata. 

5. The rest of the Creation (i.e. Body) including human body and nature, is nothing but inert, 

unthinking matter.  

ñDescartesô ideas had no grounding in empirical evidence, but they became popular among European 

elites in the 1600s because they bolstered the power of the Church, justified the capitalist exploitation 

of labour and nature, and gave moral license to colonisation.ò (Hickel, 2020; Ą ñLess Is Moreò, page 

265) 

In contrast to Descartes, Spinoza argued that while beings like God, souls, humans and nature might 

seem to be fundamentally different kind of entities, they are in fact just different aspects of a single, 

grand reality governed by the same forces (i.e. laws of nature). This means, everything is matter and 

mind at the same time, God is the universe itself, and every part of the universe is a part of God 

(pantheist worldview). 

Europe had two options: Either the dualist path of Descartes, or the pantheist path of Spinoza. ñWith 

the full backing of Church and Capital, Descartes vision won out. It gave legitimacy to the dominant 

class forces, and justified what they were doing to the world [i.e. exploitation, colonisation]. As a 

result, today we live in a culture shaped by dualist assumptions.ò (Hickel, 2020; Ą ñLess Is Moreò, 

page 266) 

Interestingly, many claims of Spinoza were affirmed by scientists in following centuries. For 

example, scientists affirmed that there is no fundamental difference between mind and matter; mind is 

just an assemblage of matter. Scientists affirmed that there is no fundamental difference between 

human and non-human creatures; we all evolved from the same organisms (modern synthesis of 

evolution theory). Scientists affirmed that everything in the universe is ultimately governed by the 

same laws of physics, even if we cannot understand all these laws. Quantum mechanics discovered 
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that there is no final unchanging particle, and everything is connected to everything else in the 

universe. 

The traces of Cartesian dualism can also be observed in most popular economics textbooks in the 

context of the Tragedy of the Commons. In most cases, the solution offered to the danger of 

unsustainable use of common resources (like pasture lands) is ñmechanistic central intelligenceò in the 

form of private ownership or state regulation. The third option, namely the complex cultural and 

institutional intelligence of a local community (as elaborated by Elinor Ostrom) is not a feasible 

option worth mentioning in these textbooks. In fact, the name ñOstromò does not appear at all in most 

of these popular textbooks. 

The exclusion of ñOstromò shows us a general pattern of cultural evolution  in economics: Ideas and 

theories that are favourable for business readily find place in most popular economics textbooks: For 

example, Coase theorem and ñTragedy of the Commonsò that are eagerly used to justify large-scale 

privatisations and land grabs in many countries of the world. On the other hand, the ideas of Ostrom, 

that claim common resources can be used in sustainable ways by local communities, find hardly any 

place in popular economics textbooks. The conscious and subconscious process of cherry-picking 

only (for business or state) favourable ideasé  

B.5. Industrial versus Ecological Agriculture 

The dichotomy of ñindustrial paradigm versus ecological paradigmò may be best analysed and 

communicated within the context of agriculture: Industrial versus 

ecological agriculture 

Physicist, environmental thinker and activist Vandana Shiva often 

mentions ñindustrial paradigmò in the context of agriculture in her 

books and speeches, like: Solutions to the food and ecological crisis 

facing us today (2012, YouTube video, TEDxMasala) 

Shiva: ñThe loss of biodiversity in our food and in our land is caused 

by industrial agriculture that promote monocultures. é The rapid 

erosion of biodiversity has taken place under a food system that sees 

farms as factories for commodities [industrial paradigm] rather than 

webs of production and life.ò (Shiva, 2016; Ą ñWho Really Feeds 

the Worldò, chapter 4, biodiversity feeds the world, not toxic 

monocultures, page 42) 

 

Shiva thinks, mechanistic worldview creates ideological blindness to organic (i.e. distributed) 

intelligence of living ecosystems, organisms and societies: 

Shiva: ñMonocoltures of the mind, rooted in a reductionist, mechanistic paradigm, create a blindness 

to diversity of the world. Based on mechanistic thought, these monocultures are blind to the 

evolutionary potential and intelligence of the cells, organisms, ecosystems and communities.ò (i.e. 

organic intelligence) 

It is understandable that corporations prefer industrial to ecological agriculture, simply because there 

is not much money in ecological agriculture. What can they sell for a farming practice which is 

inherently self-sufficient and sustainable? 

It is also understandable that the corporations canôt openly say ñwe prefer industrial farming because 

there is so much money in it.ò They need other arguments to convince, fool and numb the majority of 

people. This is where the preconditioning by industrial paradigm, or generally ecological illiteracy 

comes in. 

http://www.tuncalik.com/
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Thanks to the ideological blinders of the industrial paradigm (plus short-term monetary interests and 

corruption) the majority of the people can be convinced that industrial agriculture with lots of GMOs, 

chemicals (pesticides and fertilizers), irrigation and controlling technology means ñimproved 

efficiency, technological progress, modernization in agriculture, Green Revolution, Smart Farmingò 

and so on. 

Why industrial agriculture prefers monocultures is closely related with its mechanistic and 

reductionist world view: Underestimating the value and (organic) intelligence of biodiversity, 

replacing organic intelligence by artificial (mechanistic and central) human intelligence, modular 

design with simple interfaces, replacing non-monopolisable technologies of nature and tradition (like 

local non-GMO seeds) by monopolisable technologies (like certified GM seeds), input/output factorsô 

paradigm of a factory that ignores natureôs cycles and balance among different species, divide and 

manage policy in modular designé 

Apropos modular design and divide-and-manage policy: High degree of specialization in education 

and modern science is another significant feature of the industrial paradigm (industrial education) 

which comes at the cost of losing the ability to see the complete picture (i.e. wisdom). 

Generally, corporations donôt need that kind of wisdom which comes with holistic thinking. 

Corporations need tamed and obedient specialists who know their particular fields in meticulous 

detail, and donôt ask disturbing questions about the big picture, like ñwhat am I working forò. 

B.6. NPK-Mentality in industrial agriculture: How living soil was reduced to a non-

living substrate for chemical fertilizers 

The NPK-mentality in industrial agriculture  is another model example for the mechanistic 

reductionism in modern (industrial) science and industry, as explained in ñThe Omnivoreôs Dilemmaò 

(2006) by Michael Pollan (Pollan, 2010; Ą video: Omnivoreôs Dilemma) 

NPK-mentality is about reducing the whole soil ecosystem, with thousands of living creatures living 

in the soil (bacteria, fungi, worms, insects etc.), to a mere non-living, inert and indestructible 

substrate.  

NPK-mentality is also about reducing a complex farming ecosystem to a mechanistic plant or animal 

factory that could be modelled as a stateless and memoryless input-output function; water + fertilizer 

+ pesticides + labour IN, plants OUTé 

After explaining the importance of humus-rich soil (as a living ecosystem that recycles, stores, 

transports and transforms many organic nutrients along with minerals and water) which does much 

more for plants than providing those three basic nutrients, Pollan writes:  

Pollan: ñTo reduce such a vast biological complexity to NPK represented the scientific method at its 

reductionist worst. Complex qualities are reduced to simple quantities; biology gives way to 

chemistry. As Howard was not the first to point out, that method can only deal with one or two 

variables at a time. The problem is that once science has 

reduced a complex phenomenon to couple of variables, 

however important they may be, the natural tendency is 

to overlook everything else, to assume that what you can 

measure is all there is, or at least all that really matters. 

When we mistake what we can know for all there is to 

know, a healthy appreciation of oneôs ignorance in the 

face of a mystery like soil fertility gives way to the 

hubris that we can treat nature as a machine.ò (Pollan, 

2006, page 147) 
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Sir Albert Howard (1873-1947), referred by Pollan, was a pioneer in organic agriculture. He was one 

of the distinguished agronomists who had sufficient perception, overview and practical field 

experience to realize the weaknesses of highly specialized, fragmented and reductionist modern 

science: 

Howard: ñThe basis of research was obviously to be investigation directed to the whole existence of 

the selected crop, namely, the plant itself in relation to the soil in which it grows, to the conditions of 

village agriculture under which it is cultivated, and with reference to the economic use of the product. 

In other words, ñresearch was to be integral, never fragmented.ò (Howard, 1947) 

He explained in his ground-breaking books like ñThe Agricultural Testamentò (1940) and ñThe Soil 

and Healthò (1947) that soil health is crucial for all animals and plants that live over the soil, and 

health is only possible with a rich biological diversity which makes healthy ecosystems so complex 

and complete (i.e. self-sufficient) with many internal cycles and emergent properties. 

By explaining the reductionist NPK-mentality in agriculture, Pollan also explains certain aspects of 

technological fundamentalism (i.e. misguided technological optimism) in the context of plant 

fertilizers: 

Though German chemist Justus von Liebig, the discoverer of the NPK fertilizer, was probably aware 

of the complex metabolism of soil, most of his followers believed mistakenly that NPK fertilizer was 

a complete and ultimate solution for plant growth. Consequently, they thought, the entire mystery of 

soil fertility had been solved. Therefore, it wasnôt necessary anymore to understand or nurture the 

complex ecosystem of the soil, because in their eyes, agriculture could be reduced to a mere plant 

factory; just feed the factory with an input of NPK fertilizer (the ultimate technological solution), and 

collect the output (harvest) of plant crops. (Pollan, 2006, page 147) 

Pollan: ñSince treating the soil as a machine (or factory) seemed to work well enough, at least in the 

short term, there no longer seemed any worry about such quaint things as earthworms and humus.ò 

Howard: ñé an infertile soil, that is, one lacking sufficient microbial, fungous, and other life, will 

pass on some form of deficiency to the plant, and such plant, in turn, will pass on some form of 

deficiency to animal and man.ò  

This case also illustrates the close causal relationship between technological fundamentalism and 

ecological ignorance; ecological ignorance (often combined with the lack of historical consciousness 

and short-termism) feeds technological fundamentalism, and vice versa; technological 

fundamentalism fosters ecological indifference and ignorance. 

Most classical and neoclassical economists considered land, and therefore soil, as an indestructible 

capital with a fixed use value (i.e. indestructible, inert, rock-solid dead matter). But unorthodox 

economic thinkers like Karl Marx and William Petty, already in the 19th century, had a hunch that soil 

was much more than dead-matter whose fertility must be actively fostered and maintained for future 

generations: 

Marx: ñ(the systematic expansion of capitalism) disturbs the metabolic interaction between man and 

earth, prevents the return to the soil of its constituent elements consumed by men in the form of food 

and clothing; hence it hinders the operation of the eternal natural condition for lasting fertility of the 

soil.ò (Foster, Clark, York, 2010, page 78) 

In his article named Economism and the Econocene: a coevolutionary interpretation (2019) economist 

Richard Norgaard has a paragraph about the evolution of the Western conception of soil (page 18): 

Norgaard: ñé historically we understood soils mostly as physical and then later as chemical systems. 

While we now understand soils more as biological systems, or biogeochemical systems, our 
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understanding of the agricultural soils that exist today is more complete, and thus better, when we 

incorporate how we had historically transformed these biogeochemistry systems through plowing and 

the application of fertilizers based on our earlier, dominantly physical and chemical, understanding of 

soils.ò (Norgaard, 2019) 

Norgaard writes, ñweò have today a more holistic and complete picture of soils compared to the 

common understanding of the 19th century. But who are we? Do the students of economics really 

learn that soil is complex living ecosystem, or do they still learn (consciously or subconsciously) that 

land is an indestructible, inert and non-living capital? 

For a very basic check, I searched after words like ñsoil, ecosystem, ecology, ecological, humus, 

topsoil, landò in one of the most popular introductory textbooks: ñPrinciples of Economicsò (2015), 

Gregory Mankiw, 7th Edition 

Results: 

soil: ñIn the poorest parts of the world, he argues, nutrient-starved tropical soil makes agriculture a 

challengeéò (What Makes a Nation Rich? Daron Acemoglu vs Jared Diamond) 

soil: ñThere is no difference in geography between the two halves of Nogales. the weather is the same. 

The winds are the same, as are the soils.ò 

soil: ñYou monitor weather and soil conditions, check your fields for pests and disease, and study the 

latest advances in farm technology.ò 

ecosystem: none, ecology: none, ecological: none, humus: none, topsoil: none 

land: many, including sentences and phrases like: 

ñThe Other Factors of Production: Land and Capitalò 

ñOnce society has allocated people (as well as land, buildings, and machines) to various jobs, it must 

also allocate the goods and serviceséò 

ñFirms produce goods and services using inputs, such as labour, land, and capital (buildings and 

machines)ò 

So, concepts like ecosystems, ecology, soil (as living ecosystem), or maintaining the fertility of land 

or soil are apparently too insignificant issues for Mr Mankiw to be included in an 880-page 

introductory textbook for economics. For him, economy is about markets, firms, state, land (implicitly 

as non-livi ng, inert, indestructible input factor), buildings, machines and other human-made widgets 

and gadgets (technology); not about the ecological and social aspects of life (externalities). 

I wonder, what ratio of economy students would be able to explain the role and importance of humus 

(topsoil) for a healthy and sustainable agriculture. This is a very basic question about the primary 

production of a society for a most basic need: Food 

In one of her speeches, following question was directed to Vandana Shiva: ñHow do we teach the next 

generation to overcome the (physical and mental) separation from nature?ò (Ą video: Making Peace 

with the Earth and Ending Our Separation from It, at 45:56 in video). She summarizes the solution as 

follows: 

1. Learning from nature, observing the richness and biodiversity of life 

2. Learning from people who actually do the stuff (real farmers, practical work) 

3. Learning from the community, cultivating community 
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B.7. Innovation from the perspective of industrial and ecological paradigms; curing 

symptoms instead of diseases 

Letôs begin with the mainstream definitions of  ñinnovationò: 

ñInnovation in its modern meaning is a new idea, creative thoughts, new imaginations in form of 

device or method. Innovation is often also viewed as the application of better solutions that meet new 

requirements, unarticulated needs, or existing market needs.ò (Source: Wikipedia) 

ñThe process of translating an idea or invention into a good or service that creates value or for which 

customers will pay. To be called an innovation, an idea must be replicable at an economical cost and 

must satisfy a specific need.ò (Source: Business Dictionary) 

Assume, I have developed a medical pill which is effective against a certain kind of headache, with no 

or negligible side-affects. Can I call it an innovation? 

No, not yet; I need to first do a market research to check. If there is a similar pill, I canôt call it an 

innovation. 

Assume, I have done a market research thoroughly, and ascertained that there is not a similar pill 

produced by any other person or organisation. Can I now call it an innovation? 

From the perspective of industrial paradigm yes, from the perspective of ecological paradigm no, not 

yet. 

The perspective of industrial paradigm is limited to human production, and in most cases, even more 

narrowly to monetary human production; only human-made goods and services that are sold on the 

market for money. For the humancentric, mechanistic and reductionist worldview of industrial 

paradigm nature is not a producer. 

If you couldnôt find a similar product on the market, your product is an innovation for the industrial 

paradigm. Non-monetary products and services of nature are not visible to industrial paradigm. 

But ecological paradigm looks further: Are there any non-monetary solutions of nature, like 

traditional medicines to this kind of headache? For example, are there any medicinal plants that are 

(or were) known and used against the same kind of headache by some societies? 

Assume, I have examined all known medicinal plants, and all societies of the world, and couldnôt find 

a treatment for this kind of headache. Can I now call my pill an innovation from the perspective of 

ecological paradigm? 

Yes, but only partially, because I havenôt yet investigated the causes of this headache. Maybe there 

are some practices like nutritional habits, lifestyle, regular use of some medicinal plants, regular 

exercise, clean environment and so on, that will prevent the occurrence of such headaches. Maybe 

preventive nutrition and lifestyle would as a fundamental solution permanently eradicate such 

headache, and therefore the necessity for such pills. 

So, I canôt sell any pills if there is an already known preventive solution which permanently eradicates 

the need for any medicine. This is the drawback of ecological paradigm from the perspective of a 

greedy company that wants to earn money at all costs. If the company had a choice in shaping the 

minds of a society, it would certainly prefer industrial paradigm to ecological paradigm. 

One of the primary characteristics of the industrial paradigm, and mainstream (neoclassical) 

economics shaped by this paradigm, is that, it does not take into account the historical and 

evolutionary developments that create a need. As a consequence, it doesnôt ask the simple question 

ñwhy do we have such a need?ò Instead, it asks directly ñhow can we satisfy this need?ò 
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So, instead of looking for fundamental solutions that would solve a problem permanently and 

sustainably, industrial paradigm seeks for superficial and short-term solutions, like a doctor who try to 

heal symptoms rather than underlying causes of a disease (i.e. curing symptoms rather than diseases). 

For example, developing and selling expensive cancer drugs rather than eliminating the causes of 

cancer like industrial pollution, pesticides and junk foodé As you can imagine, there is not much 

money in cancer prevention, but there is lots of money in selling cancer drugs. 

The innovation concept of industrial paradigm requires only the knowledge of markets, products and 

companies (i.e. scope of mainstream economics). The innovation concept of ecological paradigm 

requires however a much broader knowledge including the sciences of nature & human like 

anthropology, biology, ecology, evolution and sociology. 

The fact that the industrial paradigm does not question the historical and evolutionary causes of 

problems or needs, can be partially explained with the mechanistic and reductionist worldview of this 

paradigm. 

Typically, the outcomes (outputs) of a machine are almost directly and immediately linked to its input 

factors. So, one wouldnôt expect to find inside a machine complex internal cycles or a complex web of 

inter-relationships, that would make the identification of the real causes of problems very difficult. In 

other words, with a mechanistic and reductionist mindset, one would tend to confuse real causes with 

the symptoms on the surface, by simply overlooking the complex web of causes and consequences. 

Another reason of this shallowness could be the modern industrial education (generally too deficient 

in philosophy, ecology, literature and fine arts to foster imagination and empathy) that praises extreme 

technical specialization, which often comes at the cost of losing the ability to see the complete picture. 

Here is a real-life example that makes one question the innovation concept of the industrial paradigm: 

Agrobusiness companies like Monsanto-Bayer or Syngenta take a seed (maize, cotton or soya), which 

is a product of many million years of biological evolution and many hundred years of cultural 

evolution, do some genetic editing at 1-2 spots of a giant genome, and get a patent for this GM seed as 

if it were their own innovation. 

How can the innovation of nature and society ignored, or undervalued to such an extend? My answer 

would be, ideological blindness to the value of nature and society, caused by the dominant paradigm 

(i.e. industrial paradigm) of our era. 

 

B.8. Seeing like a state: Tax collecting state as a model for modern corporation 

The history and evolution of sedentary state societies in Mesopotamia, China, Egypt and Americas 

show us that these early states (like modern states) were not interested in uncontrollable, illegible and 

non-taxable production of the society or nature. Early states didnôt like self-sufficient and independent 

communities.  

On the contrary; all these states were obsessed with centrally controllable and taxable production 

like grain-based agriculture. Grains like wheat, barley or rice could easily be controlled, monopolized, 

measured, stored, taxed (in kind) and distributed. Disobedient (i.e. not fully domesticated) or unlawful 

pheasants could easily be punished by confiscating their harvest (Scott, Pollan, Manning). 

The origins of the mechanistic and reductionist worldview should probably be sought in this state 

mentality. Note that there are lots of similarities between the power seeking state and corporate 

mentality. For example, modern corporations are generally hostile to self-sufficient sustenance 

economies like traditional hunter-gatherers, traditional village economies and poly-cultural farming 

communities that are not dependent on the products, services and technologies controlled by 
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corporations. What can a corporation (or the elites of a state) extract from a community if it is self-

sufficient and sustainable? 

ñScientific forestry in the Saxony and Prussia of the 19th centuryò as explained in ñSeeing Like A 

Stateò (1999) by James C. Scott is one of the best examples of mechanistic reductionism Iôve ever 

seen.  

Scott explains how the mixed (poly-cultural and poly-

functional) forests of Europe were reduced to mere timber 

factories by the state of the era (19th century): 

ñThe early modern European state, even before the 

development of scientific forestry, viewed its forests 

primarily through the fiscal lens of revenue needs. 

Exaggerating only slightly, one might say that the crownôs 

interest in forests was resolved through its fiscal lens into a 

single number: the revenue yield of the timber that might be 

extractedò (Scott, 1999). 

Note that the correct term today for such kind of monocultural forestry should be industrial forestry . 

And the kind of science which ignores the social and ecological realities (and complexities) of life 

could be called industrial science. 

Douthwaite: ñTowards the end of the eighteenth century, this only-the-timber-yield-matters thinking 

led to attempts in Prussia and Saxony to turn chaotic, mixed old-growth forests into predictable, same-

age stands, each consisting of a single type of tree (Norway spruce)ò (Douthwaite, 1999). 

ñFrom the landownerôs (or stateôs) perspective, this radical simplification of the forest to a single 

commodity was a resounding success. It was, however, a disaster for the peasants who were now 

deprived of all the grazing, food, raw materials, and medicines that the earlier forest ecology had 

afforded. 

But the landownersô initial success was not sustainable because the complex inter-relationships 

among thousands of different species, that keep a forest ecosystem alive, were destroyed. As a 

consequence, already the second generation of spruce grew 20-30% slower than the first. 

Moreover, the single-age, single-species stands proved highly vulnerable to damage by pests and to 

being toppled in storms. The term ñWaldsterbenò (forest death) entered the German language for the 

first time.ò (Scott, 1999). 

Note that ecological illiteracy is an important feature of this mechanistic and reductionist (industrial) 

worldview that reduces a complex forest ecosystem to a mere timber factory. The awareness of 

complex relationships between different species, and a general knowledge about living ecosystems 

(food webs, biochemical cycles of nature, animal and plant behaviour, evolution and co-evolution 

etc.) make such over-simplifications very difficult.  

There is probably a two-way relationship between the industrial (mechanistic) and ecological 

(holistic) worldviews. With its narrow focus on human-made things like buildings, cars, factories, 

military (monocultural) order and so on, industrial worldview  diverts the attention from the nature 

(Kimmerer, 2017), and therefore fosters ecological ignorance. Ecological ignorance is on the other 

hand a prerequisite for mechanistic simplifications. That is, ecological ignorance makes a sincere 

belief in abstract mechanistic (industrial) models possible, and industrial worldview fosters ecological 

ignorance. 

http://www.tuncalik.com/
https://www.ribbonfarm.com/2010/07/26/a-big-little-idea-called-legibility/

























































































































































































































































































