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The Pathway for Biophysical 
Economics 



Biophysical    Economics 

Neoclassical 
economics 



Biophysical Economics: The 
most fundamental 

concept is Energy and Net 
energy for economics, and 

the EROI is a unifying 
principle for Biology, 

Economics and 
Sustainability.  

  



Biophysical economics is a system of economic 
analysis that is based on the biological and physical 
(as opposed to social) properties, structures and 
processes of real economic systems as its conceptual 
base and fundamental model. It acknowledges that 
the basis for nearly all wealth is nature, and views 
most human economic activity as a means to increase 
(directly or indirectly) the exploitation of nature to 
generate more wealth.  
           -- Hall, Charles, and Kent Klitgaard (2006) 

 

Biophysical    Economics 



Biophysical economics is one of the most possible 
theories to replace the traditional economics. It 
should be admitted that the biophysical economics 
has achieved great development in the past decade 
with the contribution of prof. Charles Hall and 
others.  
        However, the development of the biophysical 
economics is still slower than people's expectations  
or  does not meet people's expectations.  

Biophysical  Economics 



We need significant breakthroughs 
1) Should the information be seen as one type of  energy?   

2) Should intellectual capital be included in EROI's calculation?  

3) What's final objection of  biophysical economics?  

4) How to consider the fairness and justice?  

5) What's the position of Agent-based entropy in biophysical economics?  

Biophysical    Economics 



Example 1——Connecting energy and 

information (entropy)  



Information  

Energy 

 

 

 

Entropy and energy: a 
universal competition 

https://books.google.com.my/books?hl=zh-CN&lr=&id=qWqjmkuNoogC&oi=fnd&pg=PA1&dq=entropy+and+energy&ots=cWQe5iIPa5&sig=ty7wK1thul0spvkMz-fM7ZPzsq8�
https://books.google.com.my/books?hl=zh-CN&lr=&id=qWqjmkuNoogC&oi=fnd&pg=PA1&dq=entropy+and+energy&ots=cWQe5iIPa5&sig=ty7wK1thul0spvkMz-fM7ZPzsq8�
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Example 2——The final objection of  

biophysical economics 



Target of Biophysical Economics : Rebuild a economics theory that 
is suitable for the post-peak-oil Era. 

1850 1900 1950 2000 2050 2100 2150 

Transition Period 

One of the important theory and method of Biophysical Economics 
is Energy Return on Investment (EROI). 



Example 3——Fairness and Justice 





盎格鲁-撒克逊人国家国民收入前
1%的人群增长情况 

In a post-peak oil 
age, the population 
of middle class will 
shrink rapidly, and 
the unequal 
distribution of 
social wealth will 
expand further ! 



We also need to rethink the following questions: 
1）The concept of EROI is at Micro level or Macro Level? 

2）What are the basic principles of Biophysical Economics? 

3）What differences between the Biophysical Economics and Socialism 

and Communism? 

Biophysical    Economics 



Example 4——Principles of neoclassical 

Economics and Biophysical Economics 



1 Ten Principles of Economics 
2 Thinking Like an Economics 
3 Interdependence and the Gains from Trade 
4 The Market Forces of Supply and Demand 
5 Elasticity and Its Application 
6 Supply, Demand, and Government Policies 
7 Consumers, Producers，and the Efficiency of Markers 
8 Application: The Costs of Taxation 
9 The Costs of Production 
10 Firms in Competitive Markets 
11 Monopoly 
12 Monopolistic Competitive Markets 
13 Oligopoly 
14 The Markets for the Factors of Production 
15 Earnings and Discrimination 
16 Inequality and Poverty 
Glossary  

We can find, this textbook 
is also used for 
Government, so it 
become mainstream. 

We need a simple 
textbook! 

N. Gregory Mankiw 
 



On June 4, I have been talked the Biophysical Economics to 
the students of Peking University, one of the best University in 
China. I ask them, do you believe in the basic principle of 
neoclassical economics of Professor Mankiw, they told me: in 
the beginning, they didn’t believe, but finally, they believe, 
because they have to take the examination. 



 Ten principle of economics of Prof. Gregory Mankiw 
 

1.People face tradeoffs（人们面临交替关系） 
 

2. The cost of something is what you give up to get it（某种东西的成本是为了得到它而放弃的东西） 
 

3. Rational people think at the margin（理性人考虑边际量） 
 

4. People respond to incentives（人们会对激励作出反应） 
 

5. Trade can make everyone better off（贸易能使每个人状况更好） 
 

6. Markets are usually a good way to organize economic activity（市场通常是组织经济活动的一种好方法） 
 

7. Governments can sometimes improve market outcomes（政府有时可以改善市场结果） 
 
 

8. A country's standard of living depends on its ability to produce goods and services 
（一国的生活水平取决于它生产物品与劳务的能力） 

 
9. Prices rise when the government prints too much money 

（当政府发行了过多货币时，物价上升） 
 

10. society face a short-run tradeoff between inflation and unemployment 
（社会面临通货膨胀与失业之间的短期交替关系） 



Scientific Consistency  Principle of Mr. Garvin Boyle 

Biosymmetry Principle 

Energy Profit/Loss Principle 

Energy Balance Principle 

Maximum Power Principle 

The Renovation Principle 

Carrying Capacity Principle 

Predation Principle 

Interacting Economies Principle 

Hubbert Peak Principle 

Depletion of Endowments Principle 

Ecological Escape Principle 

Sustainability Principle 

Capitalism Principle 



Example 5——Macro Level of EROI or 

Biophysical Economics 



The macro level 
principle for 
Biophysical 
economics? 

(PoMPE) 
Principle of Maximum 

Preservation of Energy 



What Will our Focus Be? 
 Principle of Maximum 

Degradation of Energy 
Principle of Maximum 

Preservation of Energy 
 



We should also need to discuss the following 
questions: 
1）What are the real implications of biophysical economics? 

2)   What should we do to tell the truth to the other people? 

Biophysical    Economics 



This Paper has  more 
implication on Macro level 
of Economics with EROI. 
 
Can we get the conclusion 
that Globalization already 
be ended? 





The stories written by Gail 
Tverberg are very 
interesting, all of us are 
waiting the story by 
economics style. 



Our future economic is more 

likely to be “steady state 

economy” instead of “growth 

economy”. 

A steady-state economy is an 

economy consisting of a 

constant stock of physical 

wealth (capital) and a constant 

population size. In effect, such 

an economy does not grow in 

the course of time.  



 

EROI 

Time  20？？ 



June 08 2018, I and Prof. Sun have visited Dunhuang, the west city of China, 
here has the pioneer project of solar thermal power station, if the experimental 
project be profitable, then we won’t need coal.    



Zhangbei landscape storage 
demonstration project, the city of 
Zhangbei, Province of Hebei, North of 
Beijing 



The one of biggest issue of World Energy is Renewable energy in China: 

We need do a lot of research about the EROI and feasibility study on renewable 

energy.  

The list of questions should be answered: 

1) The EROI comparison between the Solar/wind with fossil fuels; 

2) Grid stability with large-scale renewable energy; 

3) Could the EROI of renewable energy meet the minimum EROI of national 

level of EROI? 

 

 



——In a word, to make more and more people understand the biophysical economics 

and to expand our new theory, biophysical economics should enter the public arena, 

and we should think the pathway for this entering.  

——We need more attractive stories 

——Jack could make videos 

——ISBPE Members could write more stories 



1. We held the first biophysical economics conference in China 

What we have done in China…. 

Biophysical    Economics 





2. We try to build the ISBPE-China and to make more and more people 

know biophysical   economics 

What we have done in China…. 

Biophysical    Economics 



Tell EROI stories to Chinese Renewable Energy Industries Association 



3. We do China’s EROI stories and try to tell the stories to more people 

What we have done in China…. 

Biophysical    Economics 

1) Nearly all about China’s EROI papers written by Chinese people are from 

China University of Petroleum. 

Such as: 
Hu Y, Hall CAS, Wang JL, et al. Energy Return on Investment (EROI) of China's conventional 

fossil fuels: Historical and future trends[J]. Energy, 2013, 54: 352-364. 

Wang J L, Feng J X, Bentley Y, et al. A review of physical supply and EROI of fossil fuels in 

China[J]. Petroleum Science, 2017, 14(4): 806-821. 

Xu B, Feng L, Wei W X, et al. A Preliminary Forecast of the Production Status of China’s 

Daqing Oil field from the Perspective of EROI[J]. Sustainability, 2014, 6(11): 8262-8282. 

Chen Y, Feng L, Wang JL. Emergy-based energy return on investment method and its application 

in Daqing Oilfield[J]. Resources Science, 2016, 12: 007. 



Daqing 

Oil and gas 

Coal 



3. We do China’s EROI stories and try to tell the stories to more people 

What we have done in China…. 

Biophysical    Economics 

2) Nearly all about peak fossil fuels papers written by Chinese people are from 

China University of Petroleum.  

Such as: 
Feng L, Tang X, Zhao L. Reasonable planning of oil production in China based on peak oil 

model[J]. Petroleum Exploration and Development, 2007, 34(4): 497. 

Wang J, Feng L, Steve M, et al. China's unconventional oil: A review of its resources and outlook 

for long-term production[J]. Energy, 2015, 82: 31-42. 

Wang J, Feng L, Tverberg G E. An analysis of China's coal supply and its impact on China's 

future economic growth[J]. Energy Policy, 2013, 57: 542-551. 

Wang K, Feng L, Wang J, Tverberg G E. et al. An oil production forecast for China considering 

economic limits[J]. Energy, 2016, 113: 586-596. 

Zhao L, Feng L, Hall C A S. Is peakoilism coming?[J]. Energy Policy, 2009, 37(6): 2136-2138. 





To make more people understand the finite of our 
earth and natural resources! 
——Take Action Now!  
 
 
To make more people know biophysical economics! 
——Take Action Now!  



  

   
School of Business and Administration 

China University of Petroleum, Beijing (CUPB) 

Thank you！ 
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