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Problem Context:  
Excessive Economic Scale 问题背景：经济规模过度 

Ours is a world in ecological ‘overshoot’: 
  GHGs are accumulating 温室气体累计 
  climate is changing 气候变化 
  the oceans are acidifying 海洋酸化 
  fresh waters are toxifying 淡水毒化 
  the seas are over-fished 过度捕捞 
  soils are eroding 土壤被侵蚀 
  deserts are expanding 沙漠扩大 
  tropical forests are shrinking 热带森林缩小 
  biodiversity is plummeting (etc., etc.) 生物多样性锐减（等） 

Bottom line:  

The human enterprise already exceeds the long-term 
carrying capacity of Earth; production, consumption and 
waste generation exceed the regenerative and assimilative 
capacities of the ecosphere.  
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global biocapacity:   
12.0  billion hectares 
全球生物承载力：120亿
公顷 

current human eco-footprint:  
19.0 billion hectares 
目前人类生态足迹：190亿公顷 
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OVERSHOOT: 
Economic and 
material growth 
today is being 
financed , in part, 
by the liquidation 
of essential, non-
substitutable  self-
producing natural 
capital and at the 
expense of global 
life support 
systems.  



Proximate Driver: The Anomalous, Unsustainable, Oil-Based 
Expansion of the Human Enterprise  
直接驱动： 反常的，不可持续的，以石油为基础发展的人类进程 

The  serious use of fossil fuel (essentially unpaid 
work)  beginning in the 19th Century  created 
enormous economic surpluses and allowed the  
explosive growth of the human enterprise 

Continuous growth—population and economic—is an anomaly. The growth spurt that recent 
generations take to be the norm is the single most abnormal period of human history. 

2014Population: 
 7.2 billion+  



The ‘Great Acceleration’ 
The exponential growth of production/consumption  

‘很大的加速度’生产与消费呈指数增长 

  Note that this explosion 
of energy and material 
throughput (consumption 
and pollution) has 
occurred during a period 
of unprecedented  
increases in 
technological and 
economic efficiency.  

  Efficiency is not 
sufficient for 
sustainability. 

Source: Steffen, Crutzen & McNeill 2007 [Ambio 36: 314-321] 



Economic production and consumption is an 
‘entropic’ or ‘dissipative’ process 
经济生产和消费是一个“熵”或“耗散”的过程 

  From the biophysical 
perspective, all  economic 
‘production’ is mainly  
consumption.  

  Economic goods and 
services comprise a small 
fraction of the output.  

  The major product is 
degraded energy/matter 
(i.e., high entropy waste).  

  The single largest waste 
product by weight of 
industrial economies is 
climate-forcing carbon 
dioxide. 



A question of excessive scale: The 
economy has become parasitic on Earth 
规模过大的问题：经济已经在地球上寄生 

 The human enterprise is a fully-contained, wholly -
dependent , growing sub-system of the non-growing, 
materially-closed finite ecosphere.  

 The economy can grow only by consuming and 
processing energy and material resources (natural 
capital) extracted from the ecosphere and ‘dissipating’ 
the degraded by-products back into the ecosphere as 
pollution.  

  I.e., the modern human enterprise exists in a 
potentially parasitic relationship to the ecosphere; 
beyond a certain point, economic growth consumes 
and pollutes the host system from within. 

 The world passed that critical point decades ago. 



Continuous global growth to first-world 
standards is ecologically unsustainable 
持续的全球增长到第一世界标准在生态上是不可持续的 

Consider that: 
  The per capita eco-footprints of 

Australians or Canadians is 
about 6.5 global average 
hectares (gha) 

  But the available biocapacity per 
capita on Earth is only 1.7 gha. 

It follows that: 
   If everyone on Earth lived at the 

same material standards as 
Australians or Canadians, it 
would take almost three 
additional Earth-like planets to 
support the human enterprise 
sustainably. Regrettably,  
“Good planets are hard to find.” 



Further material growth may even be  
economically unsustainable 
进一步的物资增长，在经济上可能甚至是不可持续的 

Adapted from Daly (2005) 

Globally, the unaccounted marginal costs of growth may already exceed the marginal 
benefits.  If so, the world is currently promoting uneconomic growth – growth that makes 
us poorer rather than richer (Herman Daly, various dates). 



Equating ‘growth’ with development 
undermines  sustainability 
把发展等同于‘增长’会破坏可持续性 

  If the science of global change is correct, there 
is no possibility of “growing” even the present 
world population to European or North 
American material standards without depleting 
the ecosphere and undermining vital life 
support functions. 

 The prevailing growth-based economic 
narrative puts the world is on a potentially 
disastrous collision course with biophysical 
reality and must be replaced with an alternative 
development strategy.  



This should not be painful—growth 
is now failing on its own terms 
就其本身而言增长正在衰退,这点不应该是痛苦的 

Growth is supposedly needed to: But in fact: 

  Generate the wealth 
required to reduce 
pollution and restore 
natural capital. 

  Eliminate poverty 
(which conveniently 
avoids the need to 
consider redistribution). 

  Improve general well-
being.  

  There has been minimal investment in 
ecological restoration. Natural capital is 
being depleted and ecosystems polluted; 
i.e., the prevailing growth model 
destroys real wealth and threatens to 
destabilize global society.   

  While relative poverty has declined, 
mostly in China, the absolute number 
impoverished has never been greater 
and income gaps are increasing  
(The latter will continue long as returns to 
capital exceed returns to labour)  

  Beyond a certain modest income level, 
there is virtually no relationship 
between income growth and 
population well-being.  



70% of income at ppp 
80% at market rates 

2%of income at ppp 
1% at market rates 

The widening income gaps? 不断扩大的收入差距 
Global Income Distribution in Quintiles (2007 population) in PPP Constant International Dollars 

by Or2z & Cummins [UNICEF] 2011). 

Population health declines 
with growing inequality 
even in rich countries. 
Greater equity is better for 
everyone. 



In theory, H. Sapiens has unique 
potential to escape our predicament 
从理论上讲，智人具有独特的潜力去逃脱我们的困境 

 Unparalleled capacity for evidence-based 
reasoning and logical analysis; 

 Unique ability to plan ahead;  
 The capacity to exercise moral judgment; 
 Unique diversity of mechanisms for 

cooperative engagement; 
 Compassion for other individuals and 

other species. 
Yet we do not act (for many reasons)! 



Power politics serves the 
status quo强权政治服务于现状 

 The benefits and costs of growth 
are maldistributed: 

 the rich and politically powerful 
reap the gains from growth and 
thus have no incentive to change;  

 the poor suffer most of the costs 
but are politically powerless to 
act. 



Fundamental human nature: The fully 
rational mind is not always in command 
基本的人性：完全理性的头脑并不总是在指挥 

 Like all other species, H. sapiens has an inherent 
tendency to: a) expand to fill all accessible habitat; 
b) use up all available resources  
(and in the case of humans, ‘availability’ is constantly being increased 
through technology). 

 Humans are spatial and temporal ‘discounters’—we 
myopically prefer the here and now over other 
places and future generations.  

 People generally allow passion and instinct to 
override reason when they perceive threats to their 
personal safety, self-esteem or socio/political/
economic status. 



 Politicians often show willful ignorance—blindness to 
scientific data and analysis. (Sometimes they have been 
bought and corrupted by corporate interests). 

  Governments in thrall of neoliberal economic theory 
reject planning in favour of short-term market forces. 

  Society has abandoned moral and ethical concerns  in 
favour of self-serving short-term material opportunism. 

  We condone crass individualism at the expense of the 
common good (including our collective interest in 
survival). 

  Cooperation gives way to competitive belligerence (both 
in markets and international affairs). 

Ideological Blindness: Another Affront to 
Reason 思想的盲目性：另一个对理性的冒犯 



“Wooden-headedness” is universal and 
persistent (i.e., it is fundamental human nature) 
“木制的头脑”是普遍的和持久的（也就是说，它是基本的人性） 

  “Wooden-headedness, the source of 
self deception ...plays a remarkably 
large role in government. It consists 
in assessing a situation in terms of 
preconceived fixed notions [i.e., 
ideology] while ignoring any 
contrary signs. It is acting 
according to wish while not 
allowing oneself to be deflected by 
the facts” (Tuchman 1984). 

  This is why “Not truth, but error 
has always been the chief factor in 
the evolution of nations…”  
(Le Bon 1895). 



The current generation has been 
socially engineered to ignore reality 
目前这一代已经被社会工程化导致无视现实  



This is a new ‘age of unreason’: 
Science denial and magical thinking  
这是一个新的“理性时代”：否认科学和魔法式的
思维 Pssst!  Welcome to 

the 21st Century  
‘Endarkenment’! 



Collective denial: Shared Illusions serve as a 
shield against the harsh barbs of reality  
集体拒绝：共享的幻想作为对残酷的现实的矛
的盾 

 “The masses have never thirsted after truth. 
They turn aside from evidence that is not to 
their taste, preferring to deify error…” (Gustave 
le Bon 1896).  

 “For us to maintain our way of living, we 
must… tell lies to each other, and 
especially to ourselves… [the lies] are 
necessary because without them many 
deplorable acts would become 
impossibilities” (Jensen 2000).  



SO, THE QUESTION OF THE DAY: 
今天的问题是： 

 Despite these formidable barriers to 
positive action, we have an obligation to 
ask: What should an intelligent, forward-

thinking, compassionate species do in light 
of the evidence to enhance prospects for an 

“ecological civilization” ? 
一个智能的，有远见的，富有同情心的
物种应该在加强“生态文明” 的进程中做

些什么？ 



First Steps Away from Denial 远离拒绝的
最初几步 

  Formally acknowledge: a) the nature of the problem and b: that 
solutions involve significant technological, economic, social and 
life-style adaptations. 

  Articulate the biophysical economic and social prerequisites for true 
sustainability. E.g., any approach to establishing an “ecological 
civilization” will require: 

  A significant reduction in total energy and material throughput at the 
global level—i.e., sustainable production and consumption implies both 
less production and consumption and more ecologically benign 
technologies;  

  Greater social equity (smaller income gaps) and an absolute reduction in 
poverty; 

  That the rich and wealthy countries consume less to vacate the ‘ecological 
space’ needed for justifiable growth in poorer regions. 

  Investment in the restoration of vital  natural capital stocks (soils, forests, 
fisheries, biodiversity, etc.);  

  A commitment to the strong sustainability criterion:  

Each generation should inherit from the previous generation adequate, 
constant per capita stocks of both manufactured and natural capital, 
maintained in separate accounts (no substitution). 



The ultimate goal?  
(for any sustainability scenario on a finite planet) 
最终的目标？ （在这个有限的星球上所有可持续发展方
案） 
 ‘One-planet living’  

 This implies a global average eco-footprint of 1.8 
gha per capita (available supply) compared to the 
present average of 2.7 gha/capita (measured 
demand). 
(NB: This is 50% ‘overshoot’.) 

 Remember, available biocapacity per capita 
shrinks with growing population and eroding 
natural capital. 

  NB: China’s eco-footprint at 2.0 gha/person is less than 
the world average. However, China’s total EF is 2.5 times 
larger than the country’s total domestic biocapacity. 



The ‘obvious’ solution: Economic contraction 
with redistribution (but it’s not even a new idea) ‘明
显’的解决方案：经济紧缩与再分配（但它甚至不是一个新的想
法） 

  In 1847 John Stuart Mill  advocated a more just distribution of 
property “…attained by the joint effect of the prudence and 
frugality of individuals, and of a system of legislation favouring 
equality of fortunes, so far as is consistent with the just claim of 
the individual to the fruits…  of his or her own industry.” 

  Even then Mill recognized that: “It is only in the backward 
countries of the world that increased production is still an 
important object: in those most advanced, what is economically 
needed is a better distribution…”  

  Mill contemplated a society of universal ‘enoughness’ freeing 
people to enjoy “sufficient leisure, both physical and mental, 
from mechanical details, to cultivate freely the graces of life.” 

 (Quotes from J. S. Mill 1848, Book iv, Chap. iv). 

This may be the first recommendation for planned 
‘contraction and convergence’ in the interests of 

sustainability.   



Mill even made the ecological 
connection 穆勒甚至建立了生态链接 

 Mill found no satisfaction “…in 
contemplating the world with nothing left to 
the spontaneous activity of nature.” 

 He hoped for posterity’s sake that people 
would come to “be content to be stationary, 
long before necessity compels them to 
it” (quotes from J. S. Mill 1848, Book iv, Chap. iv). 

 Mill would be disappointed. We have 
reached the point where “necessity compels 
[us] to it.” 



Catching up with Mill: Contemporary 
Variations on a ‘Stationary’ Economy 
赶上穆勒：在“稳定”经济上的当代变化 
 Steady-state economics: advanced by ecological 

economists as the theoretical basis for living more 
equitably within the means of nature.  
Developed by Herman Daly, though rooted in N. Georgescu-Roegen’s 
interpretation of the Entropy law (the 2nd Law of Thermodynamics).  

 The de-growth (décroissance) movement: 
advocates a gradual, cooperative downscaling of 
global production/consumption to create a more 
equitable, ecologically stable society with 
improved general well-being.  

 These are good models for any “ecological 
civilization”  



A Sustainable Steady-State Economy: 可
持续的稳态经济 

  thrives on Hicksian or ‘true’ income, i.e., that level of 
consumption that does not deplete society’s income-
producing capital (real wealth); 

  features a more or less constant through-put of energy and 
material (‘natural income’) consistent with the productive 
and assimilative capacity of its supportive ecosystems;  

  is not stagnant. The material economy does not grow 
(increase quantitatively) but does develop (improve 
qualitatively)—technologies evolve, new industries replace 
old, social capital expands, well-being increases.  

What’s to fear? What’s not to like? 



Contraction is no longer a taboo 
subject紧缩不再是一个禁忌话题 

Books providing both a 
detailed rational and 
policy prescriptions for 
economic contraction 
are proliferating. 



Climate scientists put an oar in 
economic policy waters 
气候科学家们把桨放在经济政策水域 “Reframing the climate 
change challenge in light of post-2000 emission trends” 

 We are headed toward 650 ppmv CO2e which 
implies a catastrophic 4 Celsius degree 
increase in mean global temperature. 

 To stabilize GHGs at even 650 ppmv CO2e, 
the majority of OECD nations must begin 
to make draconian emission reductions 
(>6%/yr).  

 This will likely require “a planned economic 
recession.” 

      (Anderson and Bows. 2008. Phil. Trans. R. Soc. A doi:10.1098/rsta.2008.0138) 



Even the World Bank is 
waking up to reality甚至世界银
行在逐渐清醒 

 “The projected 4°C warming simply 
must not be allowed to occur—the heat 
must be turned down. Only early, 
cooperative, international actions can 
make that happen.”  

 (World Bank. 2012. Turn Down the Heat: Why a 4°C Warmer 
World Must be Avoided). 



Sustainability requires greater equity with 
reduced material throughput可持续发展需要更多的
公平与减少材料生产能力 

  “Industrialized world reductions in material consumption, 
energy use, and environmental degradation of over 90% 
will be required by 2040 to meet the needs of a growing 
world population fairly within the planet’s ecological 
means” (BCSD 1993) . 

  To avoid a mean global temperature increase of more 
than two C degrees, the world must reduce carbon 
emissions by 90% by 2050 (Tyndall Centre for Climate Change 
Research 2006) . 

  For sustainability with equity, wealthy OECD nations 
should be taking steps to reduce their ecological 
footprints by 50% to 80% (Rees 2006). 

This is already technologically feasible. 



To create an “ecological civilization” we need a 
new cultural narrative我们需要一个新的文化叙事来创建“生态文
明” 

The new narrative must: 
  Recognize the economy as a sub-system of nature and acknowledge

 humanity’s dependence on ecological integrity for life support. 
  Counter humanity’s innate expansionist tendencies and abandon our

 socially-constructed perpetual growth myth.  
  Promote ‘steady-state’ thinking and value the ecological resilience,

 social equity and economic security it can provide.  
  Shift societal values from competitive individualism, greed, and narrow

 self-interest, toward community, cooperation, sharing and our collective
 interest in survival. 

  Promote life-styles that: a) replace manufactured capital (‘stuff’)
—which is energy and material intensive—with social capital which is
 not; b) otherwise assist people to reduce their ecological footprints
 (material consumption) toward the ‘one planet’ ideal. 



The easy stuff 
Promote the new narrative: 推广一系列新举措 
  Initiate national public education campaigns on the severity of the global 

crisis and the need for decisive action for the common good. 
  Emphasize that global change is a collective problem requiring collective 

solutions. Governments must act in the broader public interest, not only for 
vested interests. 

  Shift thinking from quantitative growth to qualitative development. 
  Prevent the undue influence of ‘money’ over the policy process.  

Fix the economy:解决经济问题 
  Revise the national accounts to include and monitor biophysical estimates 

of essential natural capital stocks and sinks. 
  End perverse subsidies (e.g., to the fossil fuel sector). 
  Recognize that government intervention to correct for gross market failure 

(e.g., climate change) is necessary and legitimate. 
  For market efficiency, work toward full-cost pricing. Most goods are 

underpriced and therefore over-consumed.   
  Initiate ecological fiscal reform—tax the bads as well as the goods. (I.e., 

internalize ecological and social externalities.) 



Restructure socio-ecosystems and 
society to reflect biophysical reality 
重组社会经济生态系统和社会去反映生物物理现实 

  Create socio-eco-economic planning regions on a humanly 
manageable spatial scale.  

  Consider the well-articulated philosophy of bioregionalism as a 
template for experiments in ‘living-in-place’ and enhancing 
regional self-reliance.  

  Manage regional socio-ecosystems to maintain/increase 
species diversity, systems integrity and optimal habitat 
patchiness. 

  Match the intensity and scale of economic activity to the 
regenerative capacity of regional ecosystems. 

  Invest in rebuilding local/regional natural capital stocks (e.g. 
fisheries, forests, soils, biodiversity reserves, etc.) that have 
previously been traded away. 



Re-localize the economy and re-build 
domestic capacities重新定位经济，并重新建设本国
容纳力 

  Reduce national/regional dependence on foreign sources and sinks (i.e. 
reduce domestic ecological footprints on other countries’ ecosystems 
and the global commons); trade if necessary, but not necessarily trade. 

  Increase national self-reliance in food, energy and other essential 
resources as a buffer against climate change, increasing scarcity and 
prices, and global strife; 

  Simultaneously re-localize essential activities, re-train domestic 
populations, strengthen domestic markets and diversify local economies 
through import displacement.  

  Insist on terms of international trade that prohibit natural capital 
depletion and that provide the producer surpluses needed to maintain 
essential natural capital stocks (e.g. soils, fish stocks); and 

  Phase out fossil fuels; invest in multiply redundant locally renewable 
energy systems. 



Restore the social contract恢复社会契约 

  Downplay private capital accumulation (e.g., automobiles) and 
redirect resources to public capital projects (e.g., public transit).  

  Design new forms of social safety nets to enable peoples’ 
transition to a smaller, post-carbon, steady-state economy.  

  Reemphasize progressive income taxation (including a minimum 
guaranteed income) to assist low-income families through the 
transition. 

  Implement job-training and job-placement programs to ease 
people out of sunset industries and equip them for employment in 
sunrise industries. 

  Formalize the advantages of job-sharing  and shorter work-weeks 
in the context of improved work-life balance (self-actualization).  

  Facilitate family planning (Ultimate goal? Reducing populations.) 



Bottom Line: Let’s get real! 底线：
让我们得到真实 
 In coming years, the human enterprise will likely be 

forced to contract by nature or by design. As 
intelligent, forward-planning moral beings we can 
(theoretically) choose between:   

  Business as usual – risking a chaotic implosion imposed by 
nature followed by geopolitical turmoil and resource wars or: 

  A well-planned, orderly and cooperative descent toward a 
true “ecological civilization”, a socially just sustainability for 
all within the regenerative capacity of supportive ecosystems.  

Those who reject the latter option have an obligation to 
devise an alternative that meets the same essential 
criteria of reducing energy/material throughput (one 
planet living), achieving greater social equity and 
restoring the ecosystems integrity. 



Reminder: Full systems failure is 
possible! 提醒：全系统失灵是可能的！ 

  “...what is perhaps most 
intriguing in the evolution of 
human societies is the 
regularity with which the 
pattern of increasing 
complexity is interrupted by 
collapse…” (Tainter 1995). 
   Modern civilization is 
now on course for collapse. 
Must civilization 
ignominiously implode once 
again or will the global 
community be able to muster 
the cooperative political will 
need to break the historic 
cycle?  


