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This thesis offers a critique of the dominant strategy to prevent catastrophic climate 

change, which I call the market fix, and starting points for developing an alternative 

strategy, which I call the common transition. To prevent catastrophic climate change 

GHG emissions must both peak by around 2015 and be reduced to near zero by 2050. I 

will argue that it is unlikely that the market fix will be able to reduce GHG emissions 

sufficiently because there is a powerful and resilient drive for destructive kinds of 

economic growth embedded in the relationship between states and the global economy. 

For this reason, the market fix relies on unrealistically rapid technological development 

to reduce GHG emissions sufficiently without threatening general economic growth or 

powerful economic interests. I will argue that self-organizing networks and commons 

institutions, the two key elements of the common transition, can be woven together to 

change the relationship between societies and their economies in order to weaken the 

drive for destructive kinds of economic growth, directly reduce GHG emissions, and 

create a new context for climate action in which societies have a greater ability to achieve 

zero GHG emissions by 2050.  
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Introduction  

 

This thesis offers a critique of the dominant strategy to prevent catastrophic climate 

change, which I call the market fix, and starting points for developing an alternative 

strategy, which I call the common transition. To prevent catastrophic climate change 

GHG emissions must both peak by around 2015 and be reduced to near zero by 2050. I 

will argue that it is unlikely that the market fix will be able to reduce GHG emissions 

sufficiently because there is a powerful and resilient drive for destructive kinds of 

economic growth embedded in the relationship between states and the global economy. 

For this reason, the market fix relies on unrealistically rapid technological development 

to reduce GHG emissions sufficiently without threatening general economic growth or 

powerful economic interests. I will argue that self-organizing networks and commons 

institutions, the two key elements of the common transition, can be woven together to 

change the relationship between societies and their economies in order to weaken the 

drive for destructive kinds of economic growth, directly reduce GHG emissions, and 

create a new context for climate action in which societies have a greater ability to achieve 

zero GHG emissions by 2050.  

Where were we supposed to be by now?  

 

Before getting into my argument I think it is useful to start by acknowledging that we, 

and by “we” I mean both the climate movements and the broader societies in which our 

movement has been operating, are not where many of us thought we were supposed to be 

by now.   

 

About two decades have passed since the problem of global warming was brought to 

public attention and international efforts to prevent catastrophic climate change began. 

Dr. James Hansen, the head of the NASA Goddard Institute for Space Studies and one of 

the world’s most prominent climatologists, brought global warming to major public 

attention in the US when he testified to the US Congress in 1988. Major international 

negotiations to peak and reduce GWP began through the United Nations (UN) in 1992 at 



 

 

2 
the Earth Summit in Rio de Janeiro. The Earth Summit established a framework for 

international cooperation that endures to this day.1  

 

The greatest global scientific collaboration in history repeatedly confirmed that global 

warming is real, that human activity is the cause, and that if those activities are not 

changed then the consequences of catastrophic climate change for human civilization and 

the planet’s biosphere would be terrible and unprecedented. A scientific consensus 

emerged about the rate at which humanity needed to peak and then reduce GHG 

emissions to avoid runaway global warming and the catastrophic climate changes that 

process would cause. This information was provided to world governments, and released 

to the public in a series of increasingly dire reports.2  

 

Countless academic, non-profit, corporate, consultant and government researchers 

analyzed the problem of rising rates of GHG emissions. The vast majority of the 

pollution was understood to be coming from the way economies harnessed energy, either 

directly through fossil fuel use in areas such as transportation and electricity production, 

or indirectly through land use and agricultural practices. Within these circles a dominant 

consensus emerged: market economies are unable to peak and reduce GHG emissions 

without intervention from governments.3  

 

The most important driver was understood to be the inability of the market economy to 

“internalize” the cost of climate change. Researchers argued that the costs of climate 

change were not included in the cost/benefit analysis of individuals in the market 

economy since most of the costs of climate change are born by societies and ecologies, 

and most of those costs will be born in the future.4 For example, neither the car dealer nor 

                                                
1 Climate Change Secretariat, “Uniting on Climate: A guide to the Climate Change Convention and the 
Kyoto Protocol” (UNFCCC, November 2007). 
2 Richardson, Katherine et al., Climate Change: Global Risks, Challenges, Decisions - Synthesis Report 
(Copenhagen, Climate Congress, 2009). 
3 Burton Richer, Beyond Smoke and Mirrors: Climate Change and Energy in the 21st Century (New York: 
Cambridge University Press, 2010). 
4 Stern, Nicholas The Economics of Climate Change: The Stern Review (Cambridge: Cambridge University 
Press, 2006). 
 



 

 

3 
the car buyer had to pay for the GHG emissions that the car would emit over its lifetime. 

The argument was that the market economy was failing to stop global warming because 

the problem was invisible to it.  

 

Another rough consensus emerged: while the market economy could not stop global 

warming alone, its power could be harnessed to achieve that goal with the right kind of 

government policy. Three complementary strategies were identified: put a price on GHG 

emissions, have governments lead investments in high-efficiency and low-GHG 

technologies, and use regulation to fix smaller market imperfections. To be clear, this 

consensus emerged within a relatively narrow circle of academic, non-profit, corporate, 

consultant and government researchers and policy experts that does not include more 

critical perspectives on the state and market, however this consensus has been dominant 

in setting the policy agenda for the people and institutions working to secure agreement 

to climate action at the national and international levels.  

 

First, while there has been some disagreement about the best way to do it, most 

mainstream researchers agreed that the most important thing was to put a price on GHG 

emissions to “internalize” the cost of climate change and thereby give the market 

economy the information and incentives to reduce GHG emissions through greater 

efficiency and the development and deployment of low-GHG energy technologies such 

as wind turbines, solar plants and, more controversially, nuclear power and carbon 

capture and sequestration systems.5  

 

Second, over time there was a growing agreement about the role governments could play 

in kick-starting the transition to a low-GHG economy through investment. One role for 

government was direct support for the research and development of high-efficiency and 

low-GHG technologies. Proponents also argued that governments should directly or 

indirectly invest in the transition to a low-GHG economy through the purchasing of high-

efficiency and low-GHG technologies to help achieve economies of scale that would 

                                                
5 Stern, Nicholas The Economics of Climate Change: The Stern Review (Cambridge: Cambridge University 
Press, 2006). 



 

 

4 
lower costs and improve quality. Investment in large-scale infrastructure, such as public 

transit and high-speed rail, was also advocated to make it easier for individuals to choose 

more efficient and lower-GHG alternatives.6 

 

Third, it was argued that the pricing and investment policies could by complemented by 

government regulation in areas such as building codes, urban planning and appliance 

efficiency standards. The purpose of this limited regulation is to help pick low-hanging 

fruit and fix a host of smaller market failures such as unequal information between buyers 

and sellers, a common problem in the purchase of homes or large appliances, and split 

incentives between owners and operators.7  

 

Together, these policies were forecast to improve technologies and drive down prices so 

that high-efficiency and low-GHG technologies would become competitive with the 

inefficient and high-GHG practices of today’s economy. In other words, with government 

help the technological solutions to climate change would become market winners. Once 

that point was reached then it was predicted that the market economy’s power to scale up 

market winners would drive the transition, peaking and reducing GHG emissions in a 

virtuous cycle of technological development and market penetration.  

 

I call this strategic combination of pricing, investment and regulation the market fix, as it 

is designed to fix market failures and then use the market economy’s power to solve the 

problem of global warming by peaking and reducing GHG emissions.  

 

While progress at the international scale was slow and hesitant, parts of the market fix 

started to be planned and implemented throughout the world, with prominent examples at 

all levels of organization and in all sectors. These efforts have provided an important 

source of lessons and continuously updated best practices.8 

                                                
6 Nordhaus, Ted and Shellenberger, Michael, Break Through: From the Death of Environmentalism to the 

Politics of Possibility (New York: Houghton Mifflin Company, 2007), pg. 122-124. 
7 Jones, Van The Green Collar Economy: How One Solution Can Fix Our Two Biggest Problems (New 
York: HarperCollins, 2008). 
8 Miranda A. and Tiberghien, Yves, “Multi-Level Reinforcement: Explaining European Union Leadership 
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It was said that all that was needed was the political will to get the full market fix 

implemented at national and international scales.9 To generate majority support for 

climate action in the wealthy countries, who were being asked to peak and reduce their 

GHG emissions first, advocates and activists launched major public education and 

outreach campaigns, initiated targeted political campaigns, and stepped up local 

opposition to highly polluting projects. In the US and Canada public support began to 

sharply increase through 2007 and 2008.10 

 

An international agreement was said to be essential to make sure that governments were 

not prevented from taking action by concerns that they would be out-competed by other 

countries that refused to adopt the market fix.11 A new phase of international agreement 

was scheduled for completion in late 2009 at the UN Climate Summit in Copenhagen. 

This period was promoted as the year that the world’s governments would made a 

decisive turn to embrace the market fix in a rational and coordinated global scheme that 

was to be agreed upon in Copenhagen.  

 

The expectation was that after societies identified a terrible threat, after policy elites 

developed a focused package of solutions that worked with existing social and economic 

institutions, after the public was educated and brought on side, then the promise of a 

comprehensive agreement would be the final piece to push governments towards serious, 

rational and coordinated action.  

 

                                                                                                                                            
in Climate Change Mitigation,” Global Environmental Politics 7, 4 (2007): 27-33. 
9 Gurria, Angel, “Climate Change: A Matter of Political Will,” Remarks at the OECD Forum 2008: Session 

on Mobilising Political Will, (June 3, 2008). 
10 Pew Global Attitudes Project, “Summary of Findings: Global Unease with Major World Powers: Rising 

Environmental Concern in 47 Nation Survey,” (Pew Institute, 2007). 
11 Barrett, Scott and Stavins, Robert “Increasing Participation and Compliance in International  Climate 
Change Agreements,” International Environmental Agreements: Politics, Law and Economics 3, 4 (2003): 
351. 
 



 

 

6 
Instead, the UN Climate Summit failed to achieve agreement to a plan of action what 

would reduce GHG emissions sufficiently, and in 2010 there is little evidence that the 

world’s most polluting countries plan on significantly changing their path.  

 

Today there are countless encouraging stories and developments in all sectors, all around 

the world, and at all scales of organization. Yet, the big picture just keeps getting worse 

and worse. Globally, rates of GHG emissions are accelerating at the same time as each 

passing month produces more startling observations of the early impacts of global 

warming and more dire research about how little time there is to make the transition to a 

GHG emission free world.12 The only thing that has managed to significantly slow down 

the growth rate of GHG emissions was a major global recession that began in 2008, a 

problem that the world’s governments have acted upon with such speed, coordination, 

and financial commitment that is hard not to contrast it with the slow, uncoordinated, and 

poorly financed approach to the market fix, and wonder about what is revealed by these 

different approaches.  

 

The assumptions and expectations that have guided much of the climate movement do 

not match the present reality. Why? What if the same forces that have prevented the 

market fix from being initiated will prevent it from ever being successful? What can be 

done? 

 

My Argument 

 

My argument is that the market fix is unacceptably unlikely to succeed because its 

implementation and contributions will be resisted, contained and overwhelmed by the 

underlying dynamics that drive the destructive growth of our economies and energy 

regimes. The exponential growth of GHG emissions is rooted in a larger process that is 

now over two centuries old. Strategies to drive rates of GHG emissions to around zero by 

                                                
12 Intergovernmental Panel on Climate Change, Climate Change 2007: Impacts, Adaptation and Vulnerability 

(UNFCC, 2007), p. 16. 
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the middle of the 21st century must address the underlying dynamics that have driven the 

exponential growth of GHG emissions, or they will not be effective. After exploring the 

dynamics that have driven this growth and will limit market fix’s success, I will argue 

that strategies that create self-organizing networks of commons institutions can weaken 

the constraints imposed by those underlying dynamics, establishing a self-reinforcing 

process that will increase the ability of societies to reach zero-GHG emissions by mid-

century. This package of strategies, called the common transition, is not presented as a 

blueprint that should be faithfully implemented. Instead, I intend to help provide some 

strategic guidance for developing a common transition that others can build upon.   

 

Structure 

 

Part 1 - Political Complexity situates the argument within a broad theoretical framework 

that integrates political economy and complexity science. Part 1 establishes the starting 

point for the thesis in the necessity to view the history of climate action from a political 

economy perspective that emphasizes the relationship between societies and their 

economies. Political Complexity then transitions to explore how complexity science can 

be a complementary tool for developing strategies to resolve the climate crisis by 

changing the relationship between societies and their economies. 

 

Part 2 - Limited Expansion argues that the market fix has been shaped by a centuries long 

process, here called the expansion. The expansion has transformed societies, economies 

and their energy regimes to continuously accumulate more wealth, and as these parts 

have co-developed they have now become trapped by the expansion’s dependence on 

continual economic growth that systematically damages societies, ecologies and 

economies. Limited Expansion concludes by arguing that the market fix will not be able 

to create a self-reinforcing process to reach zero-GHG emissions because technological 

limitations make it highly unlikely to overcome the political economy limitations that 

bound its ability to reduce GHG emissions.  
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Part 3 - Common Transition argues that strategies that weave together self-organizing 

networks of commons institutions can provide a foundation to create a self-reinforcing 

process that can help societies become zero-GHG emitting by 2050 while changing the 

relationship between societies and economies. This final part concludes by discussing the 

potential for universities and colleges to be catalysts for the common transition. 

 

Scope, Method and Literature 

 

The intention of this thesis is to provide strategic advice to the climate movement, 

particularly the elements of the climate movement that are working in Canada and the 

US. The argument is situated within a broader global and historical context, and the 

theoretical approach may have broad usefulness. However, I do not want to promise that 

the strategy to build a bridge from the market fix to a common transition is applicable in 

places where I have little experience or knowledge. Furthermore, while a broad range of 

literature informs this thesis, I have chosen to emphasize bodies of work that provide 

easier entry points for people in the climate movement who have little experience of more 

critical and materialist perspectives. The bibliography contains this broader range of 

critical and materialist literature, while the body of the thesis and footnotes, with some 

exceptions such as Manuall Castell’s The Rise of the Network Society, focus on literature 

that many in the climate movement have already engaged with, such as Paul Hawken’s 

The Ecology of Commerce. Again, the intention is to provide easier entry points to the 

critical and partially materialist arguments that I use to frame up the need for systematic 

change to prevent catastrophic climate change.   

 

My research methodology has been connected to my own experiences of activism and 

organizing, but those experiences are not part of this document. Since beginning this 

graduate program I have focused on both strategies to drive climate action at universities 

and colleges, specifically the University of Victoria and the post-secondary system in 

British Columbia, and I have focused on strategies to influence government decision-

making at the provincial level in British Columbia, and the national level in Canada. 
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However, I do not cite my own experiences in this paper. My own experiences were not 

conducted as rigorous experiments, and barely qualify as anecdotal evidence. Instead, the 

research questions, theoretical approaches, and sources that inform this paper come from 

my attempts to situate my own activism within a broader context, and reflect on how it 

could contribute to larger strategies that would have a chance of preventing catastrophic 

climate change. For example, my reading on self-organizing networks was partially 

driven by a desire to develop a theoretical understanding of how strategies that used 

collaborative process facilitation, a set of tools that I was using at the time at the 

University of Victoria, could be repeated and scaled to other levels of organization. As a 

consequence of this approach, a substantial portion of this paper is spent integrating the 

different ideas and approaches that have struck me as being complementary to one 

another during my reflections on my activism.  

 



 

 

10 

Introduction to Part 1 - Political Complexity  

 

The empirical record of accelerating rates of GHG emissions over the last two decades 

calls into question the theoretical basis of the dominant approach to address climate 

change. The first chapter, Globalized Societies, explores the record of changing rates of 

GHG emissions over the last two decades and the changes in the economic context of 

political decision-making caused during this period by economic globalization. This 

record is then used to inform a critique of liberal institutionalism, the political theory that 

underpins the market fix, and suggest that political economy, a political theory that 

focuses on the connection between political and economic power, provides a superior 

basis for understanding the dynamics that have shaped the outcomes of attempts to 

reduce GHG emissions to date. The second chapter, Complexity, introduces complexity 

science as a set of conceptual tools that are useful for understanding stability and change 

in large and complex systems, and therefore useful for both understanding the 

consequences of climate change, and for developing strategies to change the dynamics 

highlighted by an understanding of our political economy.  
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Chapter 1 – Political Economy 

 

Two decades of effort to establish a globally coordinated market fix have failed to either 

achieve significant global political agreement or prevent the acceleration of GHG 

emissions. In this chapter I will argue that this record of failure can be partially explained 

by a false assumption about the ability, or willingness, of states to resist increasing 

economic pressure and make decisions that reflect the diverse values of their societies, an 

assumption that guides the political strategy of the market fix’s proponents. Globalized 

Societies, the first section of this chapter, explores the growing rate of GHG emissions 

during this period, the concurrent changes in the global economy that have created a new 

level of economic pressure on states, and concludes by demonstrating that economic 

characteristics are the best predictor of a state’s climate action. Action Gap, the second 

section of this chapter, develops an interpretation of the record of the last twenty years 

that undermines the assumptions of liberal institutionalism, the political theory that 

provides a cornerstone for the market fix’s political strategy. The concepts of political 

economy are then advanced to provide a better foundation for understanding the 

dynamics of state climate action, and for crafting climate strategies. 

  

1.a - Globalized Societies 

 

After twenty years of attempts to engineer a globally coordinated market fix, the global 

rate of GHG emissions is accelerating in the wrong direction. At this stage, the problem 

is not necessarily that the market fix would be incapable of peaking and reducing rates of 

GHG emissions (although this is an argument that will be advanced in part 2 of this 

thesis, Limited Expansion). At this stage, the most pressing issue for the climate 

movement has been the lack of global political agreement to even begin implementing 

the market fix. This reality calls into question the basic political assumptions that inform 

the market fix. In particular, the viability of the market fix has been understood to 

partially depend on the ability of national governments to forge a global agreement 

through the United Nations (UN), and thus resolve the collective action problems that 
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limit any one country’s ability to act independently. The assumption underlying this 

strategy is that national governments working through the UN approximate a global 

society that is capable of making rational decisions that reflect the best interests of the 

world’s population. This assumption is easily challenged. The consolidation of a new 

global economy during the period of international negotiations for a global climate treaty 

provides a starting point for understanding the economic context that binds the political 

possibilities of states in relation to economic policy, and by extension binds their 

international negotiations. This section concludes with a brief comparative analysis of the 

GHG emission trajectories of different countries that demonstrate a consistent pattern 

whereby the change in a country’s rate of GHG emissions is highly connected to the 

importance of GHG emissions for its economy. The political strategy that informs the 

market fix seems to be significantly underestimating how important economic factors are 

in driving the relevant decision-making. In effect, it appears that instead of negotiations 

for a globally coordinated market fix occurring within the context of a global society, 

those negotiations are occurring with the context of societies that have been economically 

globalized.   

 

Over twenty years after Dr. James Hansen’s dramatic testimony to the US Congress 

about global warming, and almost twenty years after the creation of the United Nations 

Framework Convention on Climate Change (UNFCCC) at the Earth Summit in Rio De 

Janeiro, the global rate of GHG emissions has accelerated. Anthropogenic CO2 

emissions, the most important driver of global warming, have been growing at 3.4% per 

year since 2000, up from an average growth of 2% per year since 1800.13 The only event 

that has slowed the acceleration of GHG emissions is the global recession that began in 

2008, however there is no reason to expect that the prior trend will not resume as the 

global economy regains its footing. In fact, the global rate of GHG emissions has not 

only increased, it has increased significantly faster than many of the most authoritative 

forecasters predicted only a few years ago. Consider the following graph that was 

produced in advance of the 2009 Copenhagen Climate Summit. The graph compares 

                                                
13 Richardson, Katherine et al., Climate Change: Global Risks, Challenges & Decisions - Synthesis Report 

(Copenhagen, Climate Congress, 2009), p. 11. 
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earlier forecasts by the Intergovernmental Panel on Climate (IPCC) of the rate of CO2 

increase under different scenarios (indicated by the coloured lines), with the empirical 

record of recent years (indicated by the black lines). Global CO2 emissions increased at a 

higher rate than the IPCC predicted in its worst-case scenario:14 

 

 
 

Figure 1 - Fossil Fuel Increase 

 

The record of GHG emissions increases highlights the persistent failure of international 

negotiations to develop and implement an effective and globally coordinated market fix. 

An effective agreement is defined here as one that would peak and begin to reduce global 

rates of GHG emissions in time to prevent catastrophic climate change. The success of 

the market fix has been understood to depend upon the ability of national governments to 

forge an international agreement, particularly within the UN. Proponents of the market 

fix are aware of the fact that there are efforts to reduce GHG emissions at all levels of 

organization, from personal purchasing choices to municipal zoning decisions to globally 

                                                
14 Richardson, Katherine et al. Climate Change: Global Risks, Challenges & Decisions - Synthesis Report 

(Copenhagen, Climate Congress, 2009), p. 11. 
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coordinated research efforts. And, proponents are aware that there are efforts to reduce 

GHG emissions in all sectors, from governments to non-profits to private businesses, and 

the diverse entities that fall outside of those major categories. However, proponents 

consider the state to be the most important institution for the implementation of the 

market fix for three primary reasons. First, states have the legal power to compel major 

interventions in their economies through GHG pricing mechanisms and a diverse array of 

regulations. Second, states have substantial resources and planning powers to invest in 

large-scale initiatives, from renewable energy powered grids to public transportation 

networks.  Third, the major global institutions that are designed to facilitate collective 

action are international; they are designed to facilitate collective action between states.15 

For these reasons the politics of states and of international negotiation has been the focus 

of efforts to achieve a globally coordinated market fix.  

 

The importance of collective action at the state level deserves brief elaboration to explain 

why the global coordination of the market fix is thought to be so important. Global 

warming has been understood to be a collective action problem for reasons of 

effectiveness, political acceptability, and equity.16 First, collective action is important for 

effectiveness because catastrophic climate change cannot be prevented unless GHG 

emissions are effectively reduced within all jurisdictions. A few rogue countries can 

nullify the efforts of all other countries if they release enough GHG emissions to push the 

climate past its tipping point, a concept that will be explored further in the next chapter, 

Complexity. Second, collective action is important for political acceptability because 

states that take aggressive action to reduce GHG emissions on their own risk putting 

themselves at a competitive disadvantage to states that do not, particularly if they have 

directly competing sectors or regions. Third, collective action is important for equity 

because substantial financing from richer countries is necessary to help poorer countries 

establish lower-GHG pathways to economic growth and adapt to impacts of climate 
                                                
15 Barrett, Scott and Stavins, Robert “Increasing Participation and Compliance in International  Climate 

Change Agreements,” International Environmental Agreements: Politics, Law and Economics 3, 4 (2003): 
352. 

16 Schreurs, Mirand A. and Tiberghien, Yves, “Multi-Level Reinforcement: Explaining European Union 
Leadership in Climate Change Mitigation,” Global Environmental Politics 7, 4 (2007): 23-24. 
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change.17 The flip side of this logic is that the continuing failure to forge an effective 

global agreement has made it more difficult for states to take, or maintain, serious action. 

Without global collective action, domestic opponents can easily argue that nothing their 

state will do can actually prevent climate change, that they are putting themselves at a 

disadvantage to their competitors, and that none of this is fair. The upshot of this is that in 

order to implement a globally coordinated market fix there must first be political 

agreement through international organizations to resolve the collective action problem, 

and thus remove some major barriers to action within states. 

 

The basis for international agreement hinges on the ability of states to represent the 

interests of their people, and by extension for the UN to facilitate decisions that 

approximately represent the interests of all people. The logic follows that since the 

predicted consequences of catastrophic climate change are so severe, then even if those 

consequences are unevenly distributed (they are heavily concentrated on the poorest 

people in the world), and even if those consequences cannot be properly represented in 

economic terms (what is the cost of someone dying of starvation in dollars?), an entity 

that represents the interests of all people would find a way to prevent those consequences.  

 

At this point, I want to distinguish between states and the broader organization of people 

connected within, and increasingly connected across, their borders. I will use the term 

“societies” to refer to this broader category of shared meaning, relationships, and 

institutions. The term society is imperfect, as not all states correspond to a society, or vice 

versa, and it is unclear when a group of people becomes large and distinct enough to be a 

society. Despite these shortcomings, “society” is better than alternatives such as 

“community” or “group” which are either exclusive to different scales of organization, or 

simply less clear. Part of the reason that I am focusing on societies is that over the course 

of this paper my larger argument includes the diverse non-state actors that are working on 

addressing aspects of climate change, emphasizes the relationships between these 

different groups, and highlights the fact that people are motivated by a broad set of 

                                                
17 Stern, Nicholas, The Stern Review: The Economics of Climate Change (Report to the Chancellor of the 

Exchequer and Prime Minister of Britain, 2006), p. xxii-xxvii. 
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motivations which include, but are not limited to, economic self-interest. For now, the 

important point is that states are the most powerful collective action institutions 

developed by societies. Unlike most entities within the market economy, states are 

supposed to be capable of making decisions that incorporate a broad range of values and 

concerns. By extension, the UN is thought to be capable of facilitating an effective 

international agreement for a globally coordinated market fix because it approximates a 

collective action institution for an imagined global society.18 

 

The global society assumption ignores the significance of the consolidation of a new 

global economy, a process that was well under way in the early 1990s when climate 

change became a global issue. The process of economic globalization that was 

consolidating itself in the 1990s began several decades earlier and proceeded through a 

confluence of changes, from the information technology revolution and improvements in 

transportation that made new patterns of economic globalization materially possible, to 

the successful efforts of neoliberal movements to remove political barriers to 

international trade and finance, to the collapse of autarchic socialism as a competing 

economic system.19 The Rise of the Network Society by Manuel Castells, a 

comprehensive analysis of the new global economy, contains the observation that the 

new global economy has the unprecedented ability to incorporate “valuable segments of 

economies throughout the world into an interdependent system working as a unit in real 

time.”20 Castells maps out a global economy composed of financial networks and 

multinational corporations that, with the support of international economic institutions 

and state governments, have created a global division of labour in which different kinds 

of production occur in different countries to take advantage of their local comparative 

advantages.  

 

                                                
18 Keohane, Robert “International Institutions: Two Approaches”, International Studies Quarterly 32 (1988): 

p. 382. 
19 McNeill, J.R., Something New Under the Sun: An Environmental History of the Twentieth-Century World 

(New York, W.W. Norton Company, 2000), p. 320. 
20 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford, Blackwell Publishers, 2000), p. 

2. 
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The new economic pattern contrasts with the prior era in which production and 

consumption were primarily organized within countries, not through them. The global 

presence of some brands was one of the first major indications of the rise of a new global 

economy based on a network pattern.21 The goods and services produced by global 

supply chains are distributed to anyone that can pay, whether they are part of the growing 

elite in poor countries, the middle-classes of rich countries, the new urban class in China, 

or any of the other complex host of classes connected to the global economy.22 In the 

pursuit of comparative advantage the global economy concentrates stages of production 

in different regions, while focusing finance, research and development, and marketing in 

the more powerful regions of the global economy. “Global cities” that concentrate 

financial institutions, corporate headquarters, and the advanced services those entities 

require are situated at the top of this networked economic hierarchy. Castells’ writes that 

global economic integration: 

 

Is a process that connects advanced services, producer centers, and markets in a 

global network, with different intensity and at a different scale depending upon 

the relative importance of the activities located in each area vis-a-vis the global 

network. Inside each country, the networking architecture reproduces itself into 

regional and local centers, so that the whole system becomes interconnected at the 

global level.23  

 

The logic of the global economy, a sleepless search for growing profit in all markets, thus 

reaches out from the dense economic hubs in global cities to organize more specialized 

regions on the lower tiers of the economic network. 

 

The obvious impact of the new global economy has been its direct contribution to the 

acceleration of rates of GHG emissions because of the fuel requirements of transportation 

                                                
21 Klein, Naomi, No Logo: Taking Aim at the Brand Bullies (Toronto: Vintage Canada, 2000). 
22 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford, Blackwell Publishers, 2000), p. 

409-11. 
23 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford, Blackwell Publishers, 2000), p. 

411. 
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and shipping, and accelerated economic growth in some regions. The political 

implications of the new global economy are less obvious.  

 

The rise of the global economy creates a new level of economic pressure on the political 

decision-making of states. When economies were primarily organized within states there 

was less risk that state intervention in the economy would severely diminish the 

competitiveness of economic sectors and regional economies. However, connections to 

the markets, capital, and resources organized through countries by the new global 

economy are less secure than similar connections organized within national boundaries.24 

Instead of considering the consequences of regulations on a domestic industry in relation 

to the rest of the domestic economy, states now have to consider the consequences of 

regulations on a domestic industry in relation to all of the industries that are competing 

with it for markets, resources and capital. To use Castells’ language: people, companies, 

towns, and entire regions or countries can be “switched off” the network if they do not 

act in accordance with its logic, or simply fail to compete effectively.  

 

Being switched off, or conversely, being plugged in, is not only an issue for countries. 

The global network pattern causes inclusion or exclusion from the global economy to 

create vast separations within societies and economies between the people and companies 

that are connected to networks that control flows of information, power and capital, and 

the people and companies that have limited access to these networks, or no access at all. 

Physical proximity is largely irrelevant if people are not part of the same tiers of the 

global economic network. A network society is made materially possible by the ubiquity 

of instantaneous communication and cheap high-speed transportation. In this context, the 

distance between people, the distance of the ties between nodes in the network, is either 

near zero for people plugged into the same network, or essentially infinite between 

people who are not.25 The stakes involved in being plugged in or being switched off are 

very high.  

                                                
24 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford: Blackwell Publishers, 2000), p. 

296-302. 
25 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford, Blackwell Publishers, 2000), p. 

501. 
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The global economy is a powerful and integrated network with no correspondingly 

powerful and integrated global society to govern it. The global economy globalizes 

societies through a process of economic re-organization that restructures domestic 

economies to promote regional competitiveness in areas of perceived comparative 

advantage, whether that advantage is cheap labour or high finance. Globalized societies 

are thus defined by the diverse powers of the global economy’s networks to shape their 

choices, patterns and structures. The pressure for globalized societies to restructure is 

generated by the ability of the global economy to switch off regions that are perceived to 

be becoming less competitive by excluding them from the markets, capital and resources 

controlled by the networks of the global economy.26 Since the UN is an international 

institution all of the leverage that the global economy is able to exert on states becomes 

leverage that it can exert on the UN. For this section, it is sufficient to simply recognize 

that this is the economic context of political decision-making at the international level. 

The next section of this chapter, Action Gap, will interpret the consequences of this 

reality for climate strategies.  

 

I want to be careful not to overstate the case. The existence of new levels of economic 

pressure on state decision-making does not mean all states have been incapable of 

planning or taking climate action. Indeed, while the rate of GHG emissions is 

accelerating globally, a single global measure masks great differences between and 

within states. Some countries have actually reduced their GHG emissions in accordance 

with the UN’s Kyoto Protocol. Notably, much of Western Europe reduced its GHG 

emissions to the levels required by the Kyoto Protocol.27 Other states, such as the states 

of the former Soviet Union, have reduced their GHG emissions involuntarily because of 

economic collapse. While the acceleration of GHG emissions in the rest of the world has 

more than offset these reductions, the fact that some states have managed to reduce their 

                                                
26 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford: Blackwell Publishers, 2000),  

p. 94. 
27 European Environment Agency, Greenhouse Gas Emission Trends and Projections in Europe 2009: 

Tracking Progress towards Kyoto Targets (European Environment Agency, 2009), p. 73. 
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GHG emissions demands a closer inspection of the differences between countries that 

have increased, decreased or maintained their rates of GHG emissions since 1990.  

 

A brief analysis shows a clear pattern when countries are grouped by three economic 

characteristics: carbon intensity, income, and income growth rate. The carbon intensity of 

an economy is a measure of the amount of CO2 that the economy releases per unit of 

Gross Domestic Product (GDP) that it produces. Countries with high carbon intensities 

tend to be characterized by sprawling cities, high proportions of resource extraction and 

heavy industry, and high-GHG sources of electricity, such as coal and oil. Countries with 

low carbon intensities tend to be characterized by more compact cities, more efficient and 

service-based industries, and low-GHG sources of electricity, such as hydroelectricity 

and nuclear power. For example, the US economy is twice as carbon intensive as the 

French economy. The second variable is the annual income per person, measured in GDP 

per capita. Increasing energy usage makes a much larger difference to the quality of life 

of people in poorer countries than it does for people in richer countries. With their 

relatively low cost, fossil fuel energy sources remain the most attractive to poorer 

countries undergoing, or hoping to undergo, large-scale industrialization. The third 

variable is the rate of economic growth. Poorer countries with high rates of economic 

growth, such as China and India, have a much higher rate of GHG emissions growth than 

poorer countries with little economic growth. Carbon intensity is most closely associated 

with the trajectory of GWP in richer countries, while rate of economic growth is most 

closely associated with the trajectory of GHG emissions in poorer countries.  

 

Using these three variables I have grouped a selection of representative countries into 

four categories.  

 

Group 1 - Rich and high intensity: the US, Canada, and Australia. These countries have 

all significantly increased their GWP since 1990 (+17% to +54%).  
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Group 2 - Rich and low intensity: the UK, Japan, Germany, and France. Some of these 

countries have reduced their GWP since 1990 while others have increased them, but 

generally by less than the rich and high intensity countries (-7% to +18%).  

 

Group 3 – Poor and growing fast: China, Brazil, and India. These countries have posted 

spectacular increases in their GWP since 1990 (+59% to +162%).  

 

Group 4 – Poor and growing slowly: Uganda and Guinea. These countries show a wide 

range of GWP trajectories, but the amounts are small in absolute terms (-6% to 106%). 

 

The different GHG emission trajectories of these groups help to demonstrate the 

importance of economic interests in climate action decision-making. The following table 

that breaks down the carbon intensity, per capita CO2 emissions, total CO2 emissions, and 

the percentage change in CO2 emissions since 1990, the baseline year for the Kyoto 

Protocol:28  

 

Table 1 - Differentiated Growth Rates 

Country Carbon Intensity 
(ton CO2 per 
thousand US$ 
PPP) 

Per Capita 
Emissions 
(ton of CO2 per 
person per year) 

Total Emissions 
(million metric 
tones of CO2 per 
year) 

% of 1990 
CO2 
emissions 

1 - Canada 0.58 18.81 614.33 129.38% 

1 - United 
States 

0.52 19.78 5,902.75 117.39% 

1 - 
Australia 

0.67 20.58 417.06 154.55% 

2 - United 
Kingdom 
 

0.31 9.66 585.71 96.82% 

                                                
28 Energy Information Administration “International Energy Annual 2006 - International Carbon Dioxide 

Emissions and Carbon Intensity” (EIA, 2006). 
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Country Carbon Intensity 
(ton CO2 per 
thousand US$ 
PPP) 

Per Capita 
Emissions 
(ton of CO2 per 
person per year) 

Total Emissions 
(million metric 
tones of CO2 per 
year) 

% of 1990 
CO2 
emissions 

2 - France 0.25 6.60 417.75 113.34% 

2 - 
Germany 

0.38 10.40 857.60 92.19% (1991) 

2 - Japan 0.36 9.78 1,246.76 118.31% 

3 - Brazil 0.27 2.01 377.24 158.70% 

3 - India 0.55 1.16 1,293.17 221.72% 

3 - China 1.12 4.58 6,017.69 262.40% 

4 - Uganda 0.06 0.06 1.73 205.27% 

4 - Guinea 0.05 0.14 1.39 93.66% 

 

A comparison of both groups of richer countries and the slow growing poorer countries 

demonstrates the relationship between energy use and income, and the diminishing 

returns of energy past certain levels of use. The widely noted differences in per capita 

CO2 emissions between richer and poorer countries, from almost 20 tons of CO2 per 

person per year in the US, to 0.06 tones of CO2 emissions per person per year in Uganda 

demonstrate both the extraordinary differences in fossil fuel use between countries and 

the correlation between fossil fuel use and income. However, given the similar income 

levels and wide differences in per capita emissions between the richer countries, this data 

also suggests the diminishing returns of energy use past certain thresholds of income. 

Nonetheless, poor countries like Uganda and Guinea have not reached the point of 

diminishing returns yet. Poor countries are striving to grow their economies with the 

cheap energy available, which still means fossil fuels. It is doubtful that Guineans are 
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happy that their CO2 emissions have stagnated since 1990 while Uganda’s have doubled, 

because it is the result of Guineas lower rates of economic growth.  

 

The difference in the GHG emissions trajectories of richer countries with high and low 

carbon intensities is even more demonstrative of the significance of economic interests on 

political decision-making about climate change.  High carbon intensity economies have 

expensive infrastructures, such as sprawling suburbs that would need to be overhauled to 

reduce their GHG emissions. In a world where a strong market fix was being 

implemented and the price of causing climate change was embedded in the cost of 

releasing GHG emissions it would cost countries with high carbon intensities more per 

dollar of their income than it would cost low carbon intensity countries. From the 

perspective of the higher carbon intensity countries the problem of having higher costs in 

a world that is implementing the market fix is compounded by the threat of global 

economic competition with regions and countries with lower carbon intensities. Beyond 

the general economic pressure of an ambitious market fix on higher carbon intensity 

countries, richer countries with higher carbon intensities, such as the US, Canada and 

Australia, as well as Saudi Arabia and Kuwait, tend to have powerful domestic fossil fuel 

and/or heavy industry businesses that exert considerable political power within the state.  

 

The differences between and within the rich countries are both promising and troubling. 

On the one hand, high levels of wealth can coincide with comparatively low carbon 

intensities and per capita emissions. Furthermore, carbon intensities and per capita 

emissions can be strongly influenced by government policy. The rich and low carbon 

intensity countries have focused more on energy conservation, efficiency and low-GHG 

energy development relative to their high carbon intensity peers countries. On the other 

hand, the rich countries with more carbon intensive economies and higher per capita 

emissions all resisted either signing or implementing the Kyoto Protocol, while most of 

the Group 2 countries led efforts to get it signed.29 The governments in Group 1 

explained their opposition or inaction by citing the general cost of reducing CO2 

                                                
29 Bohringer, Christoph “The Kyoto Protocol: A Review and Perspectives,” Oxford Review of Economic 

Policy 19, 3 (2003), p. 460. 
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emissions to their economy, the cost to particular dominant economic interests, and cited 

concerns about competition from poorer countries that did not have to commit to GHG 

emission reductions in the Kyoto Protocol.30 Finally, it is troubling to note that even some 

of the countries that have low carbon intensities, such as Japan and France, still increased 

their CO2 emissions over this period, although not as much on average as Group 1 

countries. 

 

The drama within richer countries is occurring at the same time as the explosive 

economic growth of some poorer countries is creating a larger host of countries whose 

decision-making now controls the collective ability of humanity to avoid catastrophic 

climate change. The poorer and fast growing countries have posted such huge increases 

in CO2 emissions that they are starting to challenge or pass the rates of GWP from the 

rich countries. While the differences in per capita emissions and carbon intensities within 

this group suggest the wide differences in the economies and energy regimes of these 

rapidly growing countries - for example, the very high carbon intensity of China’s 

economy from its coal power and heavy manufacturing base compared to Brazil’s lower 

carbon intensity from heavy use of hydroelectricity - these countries share the potential to 

massively increase their energy use and GHG emissions as their economies grow.  

 

The upshot this pattern is that countries doing the most to address climate change by 

slowing or reducing their rates of GHG emissions are both relatively rich and relatively 

low carbon intensities, and this pattern is a problem. To the degree that a country has a 

high carbon intensity economy, like those in Group 1, or relative or absolute poverty, like 

Group 3 and Group 4, they have thus far been overwhelmingly more likely to increase 

CO2 emissions than decrease them, if they have a choice. What if these trends continue 

and the richest countries with the lowest carbon intensities do the most to reduce GHG 

emissions while the richest countries with the highest carbon intensities, and the 

comparatively poor countries with lots of room for growth, do the least to reduce GHG 

                                                
30 Eckersley, Robyn “Ambushed: The Kyoto Protocol, the Bush Administration’s Climate Policy and the 
Erosion of Legitimacy,” International Politics 44 (2007), p. 316. 
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emissions? The Energy Information Administration (EIA) in the United States, which 

compiled the data for the table in Appendix 1, suggests the answer in their International 

Energy Outlook 2009 report. The 2009 Outlook includes a reference case of projections 

for energy and GHG emissions through 2030 if laws and policies remain unchanged. The 

EIA project a 44% increase in energy consumption, with 73% coming from non-OECD 

countries like those in Group 3 and 4. In this scenario consumption of all fossil fuels 

increases faster than growth in consumption of biofuels and other renewables, 

contributing to increases in world CO2 emissions from 29.0 billion metric tons per year in 

2006 to 40.4 billion metric tons in 2030, a 39% increase that will lead to non-OECD 

countries emitting 77% more CO2 emissions than OECD countries.31 In other words, if 

current trends are projected forward than global rates of GHG emissions will continue to 

accelerate, and the achievements of some jurisdictions in reducing their GHG emissions 

will be swamped by the increases in other higher carbon intensity jurisdictions and/or 

jurisdictions with higher rates of economic growth.  

 

The pattern of GHG emissions reductions over the last two decades is deeply troubling. If 

the pattern continues then it is hard to imagine how global GHG emissions will be 

reduced to zero by 2050. The pattern has to be changed. However, the concurrent 

changes to the economic context of political decision-making make it harder to imagine 

how the pattern will change. While states remain by far the most important institutions 

for the collective action of their societies, their decision-making is shaped by the 

imperatives of the global economy because its networks organize their “domestic” 

economies into a segmented hierarchy of globalized production and distribution. 

Globalized societies are threatened with being “switched off” by global economic 

networks if their actions threaten their own general economic growth or the growth of 

particular powerful sectors. The integration of a global economy has made taking action 

to reduce GHG emissions subject to increasingly powerful collective action problems 

whereby any action on the part of globalized societies to increase the price of energy use 

and/or GHG emissions could leave their economy vulnerable to competition from 

countries that have not taken action, which makes state action in any country vulnerable 
                                                
31 Energy Information Administration “International Energy Outlook 2009 - Highlights”, (EIA, 2009), p. 1. 
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to being undermined by the refusal of other states to join the effort. The next section, 

Action Gap, will interpret the implications of this recent history and present context on 

the theoretical assumptions the form the foundation of the market fix as a first step to 

developing an understanding of the dynamics that create this pattern, and how those 

dynamics might be changed.  

 

1.b - Action Gap  
 

The accelerating global rate of GHG emissions, the ongoing failure to achieve 

international political agreement to begin implementing the market fix, and the 

concurrent rise of the global economy all point to the inadequacy with the underlying 

political theory that informs the market fix. The market fix’s political strategy is rooted in 

liberal institutionalism. The basic ideas of liberal institutionalism have already been 

introduced in the previous section on globalized societies. Liberal institutionalism 

extends the liberal democratic focus on the ability of states to represent the diverse 

interests of their societies and solve collective action problems through rational 

negotiation into the international sphere by adding the creation of international 

governance institutions to the state toolbox. However, the fact that economic interests 

provide the best indicators of state climate action is a strong challenge to liberal 

institutionalism’s ability to usefully inform climate strategies. In contrast, political 

economy, an alternate stream of political theory, provides a framework that corresponds 

more closely to reality by focusing on the relationship between economic and political 

power. By applying political economy theory to recent negotiations to achieve an 

internationally coordinated market fix it becomes clear that such efforts are highly 

vulnerable to sabotage by jurisdictions with strong economic interests in growing fossil 

fuel use or other GHG emission intensive practices. However, this critique is only a first 

step in the process to develop new strategies. To take the next step, I will use the gap 

between what could be expected to occur if the liberal democratic arguments were 

correct, that rational decision-making that represented the diverse interests of the 

represented was guiding decision-making, and what is actually occurring, that economic 

interests are trumping serious action and threatening to ensure catastrophic climate 
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change, to suggest a conceptual tool, called an action gap, that is useful for mapping out 

the dominant interests that oppose action.    

 

Liberal institutionalism has been the dominant theory informing international climate 

politics since international efforts to address climate change began, and its limits are now 

apparent.32 Liberal institutionalism focuses on the creation of international institutions to 

address the shared interests of states. Liberal institutionalism builds on liberal democratic 

conceptions of states as unitary and rational actors that respond to a plurality of 

influences from the societies they represent. Economic interests are part of this plurality, 

but liberal institutionalists do not argue that economic interests to be particularly 

privileged relative to all other interests.33 The liberal institutionalist would predict that 

since the climate science about the staggering consequences of inaction is well 

established, since policy elites have crafted a package of policy solutions, since many 

countries have majorities in favour of climate action, and since enormous time and effort 

has been spent crafting international agreements through the UNFCC, then the rate of 

GHG emissions should have been slowed and reversed in more countries where all of 

these factors are present, and we should be much closer to substantive international 

political agreement and action. However, as the last section suggested, it is economic 

interests, and not scientific evidence, policy solutions, public opinion, or negotiating 

effort, that provides the best indicator for predicting state climate action, measured by the 

variable that matters most: changes in the GHG emissions trajectory of the country. If 

economic interests are the most important determining factor then the solutions 

recommended by a liberal institutionalist perspective, which would include more research 

on the impacts of climate change, more policy innovation, more education of the public, 

and more effort negotiating international agreements, will fail to address the constraints 

imposed by economic interests that are preventing GHG emissions reductions in many 

countries, and thus international agreement. To be clear, scientific knowledge, policy 

                                                
32 Newell, Peter, Paterson, Matthew, “A Climate for Business: Global Warming, the State, and Capital,” in 

Review of International Political Economy, vol. 5, no. 4, 1998, p. 680 
33 Newell, Peter, Paterson, Matthew, “A Climate for Business: Global Warming, the State, and Capital,” in 

Review of International Political Economy, vol. 5, no. 4, 1998, p. 680 
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solutions, public awareness and international agreements are all important; the problem is 

that they are not sufficient.  

 

The failure of liberal institutionalism to predict outcomes can be understood by 

challenging some of the fundamental arguments that underpin the theory. First, the 

argument that the state is a unitary actor obfuscates the conflicting objectives of the 

different elements that constitute a state. Those elements, such as the department 

responsible for transportation and the department responsible for the environment, often 

pursue different goals with different partners. Social and environmental goals are 

frequently in tension with economic goals.34 This phenomenon is obvious in jurisdictions 

where bold commitments to climate action have failed to halt the development of energy 

and transportation infrastructure that will weaken or even overwhelm the success of 

policies designed to reduce GHG emissions. Second, the argument that the state is 

rational contains within it two more arguments: first, that the state responds intelligently 

to available knowledge, and second, that states respond by acting in the best interests of 

their societies, which is defined broadly to incorporate the many and diverse interests of 

their citizens, who are in turn assumed to operate as rational individuals with diverse 

values that shape their interests. The liberal democratic argument is that individual 

interests are expressed to the state directly by the citizens in democratic processes, and 

expressed indirectly to the state through public polling and a plurality of competing 

groups and institutions that form shifting coalitions to influence state decision-making.35 

Yet, neither access to the scientific knowledge of the impacts of climate change, nor 

access to knowledge about strategies to reduce GHG emissions, nor the existence of 

majorities of citizens in favour of climate action have been reliably able to move states to 

act to reduce GHG emissions, even though it would be rational, in liberal democratic 

terms, for them to do so. The weakness of these two arguments suggests that another 

fundamental component of liberal democratic perspectives of the state, that politics and 

economics are two separate spheres of activity that can be largely understood separately, 
                                                
34 Boyd, David R., Unnatural Law: Rethinking Canadian Environmental Law and Policy (Vancouver: UBC 

Press, 2003), p. 251-252. 
35 Dahl, Robert A., Who Governs? Democracy and Power in an American City (London: Yale University 

Press, 1961). 
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is misleading at best. The results speak for themselves: political action to address climate 

change cannot be understood without a primary focus on economic interests.  

 

It is important to note that acting in accordance with dominant economic interests does 

not constitute rational behaviour from a state in the way that liberal theory conceives of 

state rationality. Economic interests, particularly short-term economic interests mediated 

through market economies, are not equivalent to the interests of the entire society that 

states are supposed to represent. When states threaten to cause catastrophic climate 

change through their unwillingness to take action that would significantly reduce GHG 

emissions they are behaving irrationally in relation to the interests of the societies they 

represent. The fact that this irrationality is highly patterned by economic interest does not 

excuse or justify it. The tendency to conflate economic interests with national interest, 

such as the significance that GDP growth is given as the primary indicator of a state’s 

success, is simply indicative of just how much more powerful economic interests are then 

the other interests competing for influence over the state.  

 

Political economy, an alternate stream of political theory, provides a better framework for 

understanding the patterned irrationality states exhibit in relation to climate change.36 The 

basic assumption underlying political economy is that political outcomes cannot be 

understood without understanding economic interests. Although political and economic 

institutions tend to be separated from one another in modern societies, these institutions 

are deeply intertwined and cannot be usefully understood in isolation from each other. 

While political economists understand that there are many different interests within a 

society, they argue that economic interests enjoy a tilted playing field relative to all other 

interests. The basic reason that the playing field is tilted is that political and economic 

power are complementary and mutually reinforcing. This dynamic has obvious 

expressions, such as the trade of campaign contributions for regulatory favours, and the 

“revolving door” of people moving from political power to comfortable positions within 

economic interests, and then back again. However, these obvious expressions can distract 

                                                
36 Dryzek, John, The Politics of the Earth: Environmental Discourses (New York: Oxford University Press, 

1997), p. 12. 
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from the deeper, more structural power that economic interests are able to exert on states 

and societies. To be clear, the fact that economic interests have structural power does not 

mean that those interests always win. The history of the environmental movement is full 

of examples of people organizing together to overcome economic interests in particular 

places and in particular ways. However, the structural power of economic interests both 

limits the scope of the victories that can be achieved in this way, and it means that time is 

on the side of the economic interests. While the environmental movement has to mobilize 

people to struggle on the tilted playing field, an exercise that is like flexing a muscle and 

can only be sustained for a period of time, economic interests can be more patient and 

can weaken the environmental movement’s victories over the long term. In part 2, 

Limited Expansion, I will further develop the argument that economic interests have 

structural advantages in modern states relative to all other interests. For now, it is 

sufficient to simply note that the record to date of climate action strongly suggests that 

the idea that economic interests enjoy a tilted playing field is accurate. In rich countries 

with high carbon intensities and poor countries that are growing fast the tilt against 

climate action is steeper than it is in rich countries with low carbon intensities. 

Furthermore, the rise of the global economy, and with it the globalization of societies, 

only makes the tilt steeper as global economic networks increase the leverage of 

economic interests relative to their societies.  

 

A political economy perspective highlights the acute problem that sabotage presents to 

efforts to achieve international consensus to implement the market fix. For example, 

consider the polarization of the UN Climate Summit in Copenhagen. On the one hand, 

there was a group of Sub-Sahara African and Small Island Nations that face especially 

severe calamity from climate change. This group framed climate change as a survival 

issue. On the other hand, there was a group of richer countries with carbon intensive 

economies. The Sub-Saharan African and Small Island Nations loudly proclaimed the 

need for bold commitments, the rich and carbon intensive countries quietly opposed those 

commitments in closed meetings. The rich and carbon intensive countries had enormous 

leverage over the negotiations because they simply had to privately oppose meaningful 

progress. In contrast, the Sub-Saharan African and Small Island Nations had limited 
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leverage over the negotiations. The Sub-Saharan African and Small Island Nations had to 

rely on international civil society organizations to lobby the saboteurs for them. Those 

organizations had limited capacity to mobilize people where it mattered. If, for example, 

meaningful American climate action is being held up by swing state Senators, Senators in 

states that could go Democrat or could go Republican in the next election, in the South 

and Mid-West then how is an international organization whose American membership is 

primarily located in the coastal states going to deliver enough pressure to counter the 

economic interests that dominate the swing state?  

 

The problem is compounded by the fact that the carbon intensive regions and countries 

empower each other. The most polluting sectors of the most polluting economies can all 

point at each other to justify their resistance to action. Each state, situated within a 

globalized society that feels intense pressure from the global economy, has a powerful 

ability to prevent action. In contrast, global civil society, an emerging entity that could 

form part of a non-state-mediated global society, has much less capacity to mobilize 

people where and when it matters to achieve an effective agreement. The entire process is 

thus pulled back to the point where the most polluting interests in the most polluting 

jurisdictions are comfortable, instead of being pushed forward to the point necessary to 

begin peaking and reducing GHG emissions.   

 

Before proceeding, I want to quickly review the key points made thus far in this chapter. 

Liberal institutionalism, the political theory guiding attempts to forge an international 

agreement that would effectively implement an internationally coordinated market fix, is 

rooted in the idea that states behave rationally to represent the diverse interests of their 

societies. The assembly of states at the UN is understood to be the primary institution for 

collective action by a global society, which is to say a global society that is approximated 

by state representation of their people at the UN, and it is this institution that should 

facilitate an agreement that will resolve the collective action problem posed by climate 

change and thus remove the barriers to individual state action. However, after two 

decades of work to achieve an international agreement to begin implementing an 

international market fix the global rate of GHG emissions continues to accelerate, and the 
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negotiations are floundering. The concurrent rise of a new global economy organized in a 

network pattern through state borders, an entity that has increased the pressure of 

economic competition on state decision-making, provides a starting point for 

understanding the ongoing failure of the liberal institutionalist approach. Instead of a 

global society rationally negotiating the management of a global economy, societies have 

been globalized by the global economy and they are thus increasingly subject to 

economic interests that are much more narrow than the total interests of the society. With 

the shift to foreground economic interests it becomes clear that economic interests 

primarily determine state action on climate change, measured by GHG emissions 

trajectories and positions in international negotiations. Political economy, with its 

conception of mutually reinforcing political and economic power, is thus a more accurate 

political theory than liberal institutionalism for understanding state climate action. And, 

when political economy is used to interpret recent international negotiations it is hard to 

imagine how the logic of the most polluting states being able to block progress is going to 

lead to a sufficiently bold international agreement. Finally, without that international 

agreement all of the individual states remain bound by the collective action problems that 

have only been strengthened by the rise of the global economy.  

 

For the final portion of this chapter I want to pull out a conceptual tool from this high 

level analysis of international climate politics. The gap between the expectations of 

liberal institutionalists and the experience of two decades of international effort provides 

a useful conceptual tool for mapping the resistance to climate action. This paper is 

intended to provide strategic guidance to people working in the climate movement in rich 

countries. Liberal democracy is the political theory that the states of rich countries self-

identify with. For that reason, when contrasting the climate action taken by these states 

with what could be expected according to the logic of a liberal democracy the difference 

between the reality of power relations in these societies and their self-mythologies 

becomes evident. The gap between the action that could be expected given knowledge 

about a problem, policy solutions that work with existing institutions, and public support 

to solve the problem, and the action that is actually occurring, is thus a partial measure of 

the difference between the stated objectives of these states, and their actual objectives in 
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practice. I will call the distance between knowledge about a problem and action by the 

relevant governance institutions to solve the problem the “action gap.”  

 

The action gap is only a partial measure of the difference between stated and real ends 

because it is possible that the governance institutions is acting inadequately because it 

lacks capability, not because it unwilling. However, while not equivalent, capability and 

willingness are related. The imperative to protect and advance the interests of the most 

powerful entities within a governance institution sets the bar for policy solutions to be 

considered credible and feasible. Saying that more research is needed to develop feasible 

climate solutions is often functionally equivalent to saying that more research is needed 

to develop climate solutions that will reduce GHG emissions without threatening 

powerful interests. Governance institutions deal with issues that are important to their 

dominant interests swiftly and with the commitment of significant resources, issues for 

their less important interests illicit sluggish and under-resources responses from the 

governance institution.  

 

The following graph from the Copenhagen Synthesis report provides a useful starting 

point for imagining the climate action gap:37 

                                                
37 Richardson, Katherine et al. Climate Change: Global Risks, Challenges & Decisions - Synthesis Report 

(Copenhagen, Climate Congress, 2009), p. 20 
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Figure 2 - Energy Related Carbon Dioxide Emissions 

 

The black line is a projected trajectory of energy related GHG emissions (the units are 

CO2 equivalents, which means that it includes the other major global warming pollutants 

and integrates them by converting their global warming effect into the equivalent amount 

of CO2) without effective climate policy. The coloured lines shows the rate at which 

GHG emissions must be reduced to stabilize atmospheric concentrations of GHG 

emissions at levels with different degrees of certainty of avoiding catastrophic climate 

change, anticipated by this paper to occur if global warming of more than 2°C occurs. 

Note that cutting GHG emissions in half by 2050 only secures a 15% chance of 

preventing catastrophic climate change, while cutting by approximately 85% by 2050 

only yields a 75% chance. To get closer to 100% the speed of the cuts must approach 

100% by 2050. In relation to just GHG emissions, the climate action gap is bounded by 

the currently accelerating global rates of GHG emissions on one side, and the need to get 

GHG emissions to near zero by 2050 on the other side.  

 

While recent years have seen some political progress on climate change in many 

jurisdictions, climate action gaps have been stubbornly persistent. From late 2006 
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through 2007 there was a sharp increase in public concern about climate change and 

some political progress in many jurisdictions followed.38 The release of the 

Intergovernmental Panel on Climate Change’s (IPCC) Fourth Assessment Report (AR4), 

a product of unprecedented global scientific collaboration, was one of the events that 

drove a year of media attention about the rising threat of climate change. However, AR4 

was still in the process of being released when widespread reports emerged that the facts 

on the ground, particularly the rate at which polar ice was melting, strongly suggested 

that AR4 was underestimating the rate at which the climate is changing, and thus the rate 

at which solutions must be implemented.39 As a result the recent acceleration of political 

progress on climate change has occurred at the same time as the impacts of climate 

change are accelerating far faster than anticipated. The global recession that began in 

2008, the failure of UN Climate Summit in Copenhagen and the collapse of climate 

legislation in the US Senate have all contributed to stalling progress to close the climate 

action gap at the global level. Today, the global climate action gap is getting wider 

because the political economy of climate action is blocking the necessary GHG emissions 

reductions at the same time as the scientific understanding of what is necessary to prevent 

catastrophic climate change is tending towards larger and more urgent cuts.  

 

The observation of climate action gaps at different levels of organization is a way to 

begin bridging from the more general insight of  political economy, that political and 

economic power are mutually reinforcing and cannot be understood separately, to the 

more specific tasks of mapping the particular opposition to climate action in particular 

places. Liberal democratic theory may not provide an accurate picture of why states 

behave as they do, but since liberal democratic theory is the self-stated political ideology 

of richer states it provides a way to assess the difference between the way these 

governance institutions claim to behave and the way that they actually do. In turn, the 

observation of this difference becomes a way to assess the actual power of different 

entities that influence the governance institution. This assessment is an important step for 

                                                
38 Pew Global Attitudes Project, “Summary of Findings: Global Unease with Major World Powers: Rising 

Environmental Concern in 47 Nation Survey,” June 27, 2007,  
39 Lovett, Richard. “Arctic Ice Melting Much Faster Than Predicted,” in National Geographic News, May     
7, 2007 
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developing specific strategies in particular places to overcome, circumvent or resolve 

opposition to climate action.  

 

Political economy theory provides us with some strategic guidance to that end. Since 

economic interests are dominant in political decision-making then successful strategies to 

close the climate action gap must either make climate action economically competitive, 

which is the goal of the market fix, or expand the scope of the work to change the 

relationship between societies and their economies in ways that change the priorities and 

possibilities of those societies, their states and their economies. Beyond providing a 

powerful critique of the current approach to address climate change, political economy is 

useful to the climate movement because it not only shows how politics is shaped by 

economics, it also politicizes the economy. Political economy does not take today’s 

economic interests and structures as a given in the way that liberal institutionalism does. 

The next step is to build on the understanding that the relationship between politics and 

economics is the most important factor for climate action, and build on a willingness to 

consider changing that relationship if it is necessary, by developing strategies to change 

that relationship in specific ways and particular places. However, at this level of 

specificity political economy provides less useful advice. To lay a foundation for getting 

to that level of specificity I will now try to integrate the insights of complexity science, a 

field that focuses on how complex systems, such as the relationships between political 

and economic systems, achieve stability and change.  
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Chapter 2 – Complexity 

 

Complexity science provides a set of conceptual tools that are useful to efforts to 

understand stability and change in complex systems. Complexity science can 

complement political economy by providing the basis for a methodology to understand 

how the problematic relationships between political and economic institutions work in 

terms that can be converted into strategies to change them. In other words, political 

economy provides a framework for understanding why societies are struggling to close 

the climate action gap, complexity science can help develop strategies to change the 

political economy of societies. The first section of this chapter, Complex Consequences, 

will explore the most relevant concepts from complexity science by looking at how the 

climate’s complexity is crucial to understanding the impacts of climate change. The 

second section of this chapter, Complex Questions, uses some of the conceptual tools 

introduced in the first section to explore the different levels of complexity posed by 

different kinds of climate solutions, and the implications of that complexity on attempts 

to plan solutions to reduce global warming.   

2.a - Complex Consequences 

 

The last chapter concluded by observing that the size of the climate action gap is being 

increased by both the effective resistance of economic interests to climate action, and by  

new observations about the speed and scale of climate change that are establishing a new 

scientific consensus that societies must make larger GHG emission cuts faster. The best 

forecasts for the impacts of climate change have consistently underestimated the speed of 

climate change and the strength of the impacts. These forecasts are primarily based on 

computer models, and they have failed to anticipate the speed and strength of climate 

change impacts because the climatic system is more complex than the models that are 

predicting its behaviour. Understanding the complexity of the climate system is essential 

to understanding both how the climate maintains its stability, and how it is changing 

dramatically. Now that GHG emissions are changing one of the climate’s core 

operational rules, the climate’s complex relationships are amplifying the changes in ways 



 

 

38 
that threaten to push the climate past a “tipping point” that would lead to catastrophic 

changes outside of human control. From an understanding of these dynamics, in 

particular the threshold of atmospheric GHG emission concentrations at which the 

climate will irreversibly tip out of its present stable state, societies can determine the 

scale and speed of the GHG emission reductions that are necessary to prevent 

catastrophic climate change. This section will introduce the key concepts for mapping out 

how complex systems maintain their stability and change, and conclude by identifying 

some of the ways in which a complexity science approach highlights limits to knowledge 

that must be accounted for in a successful methodology to understand and influence 

complex systems.  

 

The climate’s stability has emerged from the self-organization of its parts. A complex 

system is distinguished from a simple system because it is composed of parts that have 

interdependent relationships. The parts of a pair of sunglasses do not transform each other 

through their relationship. The interdependent parts of a complex system do continuously 

shape one another through a process of mutual co-creation, as, for example, the oceans, 

forests and atmosphere all co-create each other’s chemistry and temperature. The 

character of the system as a whole, such as the distribution and relationships of predator 

and prey species in an ecosystem, emerges from these relationships over time. In the case 

of the climate, the average temperature of the planet emerges from interdependent 

relationships between the oceans, forests, soils, mountains and atmosphere as they absorb 

solar radiation, and transform that energy into everything from the currents and winds 

that move water and air to the plant and animal metabolisms that cycle oxygen and 

carbon dioxide. Complexity science shifts the focus of inquiry from developing an 

analysis of the parts of a system to developing a synthesis of the relationships between 

the parts, the way those relationships influence the parts, and the patterns that emerge 

from those relationships. 

 

Many complex systems, from markets to wetlands to a city’s night life, self-organize by 

spontaneously creating patterns through their interactions. The emergent behaviour of the 

system as a whole cannot be explained by examining the parts in isolation from their 
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systemic relationships.40 This reality challenges the mechanistic worldview that still 

frames much of our thinking about the world and organizations, a worldview whose 

dominant metaphor for reality is the machine that is breaking down because of entropic 

processes that make things more disordered and chaotic over time. In contrast, self-

organizing systems generally become more ordered and less chaotic over time. To be 

clear, this does not mean that self-organizing systems break the laws of thermodynamics. 

The ability to self-organize, an ability shared by all life, is the ability to tap into flows of 

energy and use these flows to power an increase in the order of the self-organizing 

system.   

 

As the parts of a system self-organize with one another they begin to establish feedback 

loops. In The Web of Life, systems thinker Fritjof Capra provides a concise description 

of feedback loops: “a feedback loop is a circular arrangement of causally connected 

elements, in which an initial cause propagates around the links of the loop, so that each 

element has an effect on the next, until the last feeds back the effect into the first element 

of the cycle.”41 All self-organizing systems have feedback loops that allow them to adapt 

to their experiences over time. In contrast, mechanistic systems have linear chains of 

causes and effects, with element A (key) influencing element B (a car’s ignition) that 

then influences element C (the car’s engine). The first element in this causal chain, the 

car key, is not meaningfully changed by its interaction with the car. Complex systems are 

non-linear because of feedback loops. Element A (sales) influencing element B (profits), 

which influences element C (research and development), which then feeds back to 

influence element A (sales), and so on. The non-linearity of feedback loops makes it 

common for small changes in one part of a system to have big effects on other parts of 

the system, and the system as a whole, as that small change is transmitted between 

elements of the system and continuously changed before it feeds back, and then its 

influence cycles again. 

 
                                                
40 Westley, Frances, Zimmerman, Brenda, and Patton, Michael Quinn, Getting to Maybe: How the World is 

Changed (Canada, Random House Canada, 2006), p. 7. 
41 Capra, Fritjof, The Web of Life: A New Scientific Understanding of Living Systems (New York, Anchor 

Books, 1996), p. 56. 
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Feedback loops both drive change in complex systems and give them their stability. 

Feedback loops are either self-reinforcing or self-maintaining. A self-maintaining (or 

“negative”) feedback loop reduces a change to the system; a self-reinforcing (or 

“positive”) feedback loop amplifies a change to the system. The same feedback loop can 

be either self-maintaining or self-reinforcing, depending on the content of the feedback as 

the parts process the feedback.42 For example, consider the complex relationship between 

a thoughtful coach and responsive athlete, from the coach’s perspective. The coach 

observes the athlete and gives the athlete advice to do more of some things and do less of 

other things. In this situation there is one feedback loop that can be either self-reinforcing 

or self-maintaining. In turn, the coach observes the consequences of their advice on the 

performance of the athlete and changes the advice they are giving to improve the 

outcomes. All else being equal, the quality of both the athlete’s performance and the 

coach’s advice will have a tendency to improve as good advice and practices are 

reinforced by the relationship (the feedback loop self-reinforcing) while bad advice and 

practices are reduced (the feedback loop self-maintaining). Returning to the climate, one 

of the self-maintaining feedback loops that contributes to maintaining the stability of the 

ratio of oxygen to carbon dioxide in the atmosphere is the feedback loop through which 

increases in the carbon dioxide exhaled by animals causes increases in plant growth that 

absorbs carbon dioxide. The stability of a complex system comes from its dynamism, if a 

living system “stops,” it dies.  

 

As a complex system matures the relative importance of self-reinforcing feedback loops, 

shifts towards the self-maintaining feedback loops. Self-reinforcing feedback loops drive 

the system’s growth, and self-maintaining feedback loops keep it functioning within 

certain stable parameters. Once the system reaches the limits to its growth, the task of 

maintaining its size and complexity becomes dominant. To be clear, this shift in influence 

from self-reinforcing to self-maintaining feedback loops is still not a linear process. 

Many mature complex systems, such as a climax forests, are periodically renewed by 

periods when the self-maintaining feedback loops fail to maintain the system at its highly 

                                                
42 Capra, Fritjof, The Web of Life: A New Scientific Understanding of Living Systems (New York, Anchor 

Books, 1996), p. 56-64 
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ordered state, they partially collapse, and then they go through a period of re-organization 

and growth, which is often the effect of natural fire on a forest.43  

 

Linear chains of cause and effect are predictable, so long as the relationships are 

understood and the person doing the predicting has sufficient information about the state 

of the system. For example, cooking dinner generally involves the creation of a simple 

system of ingredients and tools that are combined together according to a recipe. The 

same recipe will almost always produce the same result with the same ingredients and 

tools.44 A complicated system, such as a car, is many simple systems put together. As the 

complicated sum of many simple systems, it is similarly possible to predict with a very 

high degree of accuracy what will happen when the wheels are turned or the acceleration 

is pushed. Even the probability of the car’s parts breaking is predictable through 

statistical analysis if the data is available.  

 

Unlike machines, complex systems are fundamentally unpredictable at a certain level of 

specificity. This is true whether the variable is the price of oil on a market, the population 

of tadpoles in a wetland, or the number of people in a bar on any given night. The non-

linear relationships, which may have tensions between different feedback loops, make the 

complex system’s parts sensitive to small changes in their systemic context. Tiny errors 

in the model or the measurements will compound over time, making it impossible, both 

in practice and in principle, to calculate an accurate prediction of a complex system’s 

precise future condition. It is just impossible to both know enough about how a complex 

system works and have sufficient information about the complex system’s condition at a 

particular moment.45 The combination of systemic order and unpredictability that is 

characteristic of many complex systems is the reason that the average temperature of 

Earth’s regions used to be relatively stable from year to year, and yet it is impossible to 

accurately predict what the weather will be like a week into the future. In addition, this 

                                                
43 Hollings, C.S., “From Complex Regions to Complex Worlds” in Ecology and Society 9(1): 11, 2004.  
44 Westley, Frances, Zimmerman, Brenda, and Patton, Michael Quinn, Getting to Maybe: How the World is 

Changed (Canada, Random House Canada, 2006), p. 8. 
45 Mitchell, Melanie, Complexity: A Guided Tour (Oxford, Oxford University Press, 2009), p. 31-9.  
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quality of complex systems makes it impossible to say that global warming caused any 

particular extreme weather event, while still confidently predicting that the frequency of 

extreme weather events will continue to increase as the globe continues to heat up.  

 

As the parts of a complex system interact over time they generate feedback loops, and 

from feedback loops they establish attractors, the essential order of the system. The 

authors of Getting to Maybe, a book that applies complexity science to social change, 

write that “attractors hold a system in its current pattern... they are the stable factors 

within system dynamics. They represent the general trend of a system around which the 

details congregate.”46 One way to conceptualize the attractors of self-organizing systems 

is to imagine the present condition of the system as a ball that is situated within a bowl 

that represents all of the conditions of the system that fall within the attractor’s limits. 

The ball is propelled around the bowl by the flow of energy that is powering the system’s 

self-organization. The ball will never repeat precisely the same position twice, and yet it 

will also stay within a certain range of possibilities as it is “attracted” to the bottom of the 

bowl. No two days ever have precisely the same weather. And yet during our present 

climate there will never be a day when the temperature shoots up high enough to boil 

lakes. The dynamic motion of the ball is animated by the tension between self-reinforcing 

feedback loops, which propel the ball up and out of the bowl, and self-maintaining 

feedback loops, which pull the ball down and towards the center of the bowl. The concept 

of attractors extends to things that are not necessarily complex. Many attractors, such as a 

magnet that attracts iron shavings, are “point” attractors that pull a system to a particular 

condition, others, like the beating of a heart, are “periodic attractors” that go back and 

forth between two or more points. The attractors of complex systems are called “strange 

attractors” because their patterns are often obscured by the behaviour of their parts and 

can only be “seen” clearly in graphs produced by models that filter for the right variables, 

often producing surprisingly beautiful patterns.47   

 
                                                
46 Westley, Frances, Zimmerman, Brenda, and Patton, Michael Quinn, Getting to Maybe: How the World is 

Changed (Canada, Random House Canada, 2006), p. 38. 
47 Westley, Frances, Zimmerman, Brenda, and Patton, Michael Quinn, Getting to Maybe: How the World is 

Changed (Canada, Random House Canada, 2006), p. 38-9. 
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Before proceeding, I want to briefly review the complexity science concepts that have 

been introduced thus far. Complex systems are distinguished from simple and 

complicated systems by the interdependence of their parts. Complex systems demonstrate 

behaviours that emerge from the interactions of the parts, and cannot be understood or 

explained by analyzing the parts in isolation and then trying to add them together. Some 

complex systems are self-organizing, which means that they are capable of spontaneously 

increasing their order over time. All living systems autonomously tap into flows of 

energy to power their self-organization. Complex systems have feedback loops that give 

them the ability to change and the ability to achieve a dynamic stability. Self-reinforcing 

feedback loops amplify a change while self-maintaining feedback loops reduce a change. 

The sensitivity of the parts of complex systems to changes in their systemic context 

makes complex systems fundamentally unpredictable. However, while it is impossible to 

precisely predict the condition of a particular part of the system at a particular time, the 

system as a whole can show high degrees of order because of the feedback loops. Indeed, 

the rapid changes of particular parts of the system may actually contribute to maintaining 

the stability of the system as a whole as it can improve the system’s ability to adapt and 

gives it more resilience. Finally, the emergent pattern of feedback loops establishes the 

attractor of the complex system. The term comes from the fact that the system’s parts are 

constantly “attracted” to the attractor, which is the most ordered and stable quality of the 

system. 

 

Research of many complex systems has shown that, surprisingly, their attractors can 

often be understood and described by the interaction of only a few core rules. Research 

on the flocking behaviour of birds shows that it can be modeled with a high degree of 

accuracy by having the digital birds follow three rules: maintain a set distance from each 

other and obstacles, maintain the same speed as the birds around them, and head towards 

the center of the flock.48 The flock is not a machine that is being “driven” by a leader bird 

ordering all of the other birds to make those agile patterns, the patterns appear to emerge 

from all of the birds observing each other and their environment and following a few 

                                                
48 Westley, Frances, Zimmerman, Brenda, and Patton, Michael Quinn, Getting to Maybe: How the World is 

Changed (Canada, Random House Canada, 2006), p. 41. 
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rules. Core rules can be partially defined by the fact that if a core rule is changed then the 

essential character of the system will change. If the birds did not maintain their speed 

then the flock would quickly break apart. For another example, one of the core rules of 

the market economy is that individuals and firms seek profit in their trades. If people and 

firms no longer sought profit in trades it would utterly transform the market economy.  

 

The core rules are central to the function of the system, if they change then the attractor 

changes. When one or more core rules change the system will begin to transform as the 

dynamic balance between the feedback loops shifts. The system will change until it 

reaches a tipping point, which, using the metaphor of the ball moving in the bowl, can be 

visualized as the point when the ball goes over the edge of the bowl. Once the system 

passes a tipping point its attractor loses its dominance within the system, and either the 

system’s self-organizing processes will eventually find a new order after a period of 

increased chaos, or the system will completely collapse and its parts will be absorbed by 

other systems. The ability to describe attractors with a few core rules makes complexity 

science much more practically useful in social applications because they make it easier to 

see manageable ways to change the system without reducing the system to its parts and 

thereby obscuring what really makes it work. From here on I will largely drop the term 

attractor, and instead refer to core rules.  

 

As societies are changing one of the core rules of the climatic system the same processes 

that maintained climatic stability are now amplifying climate change. The core rule is that 

ancient carbon, carbon stored in fossil fuels, and modern carbon, carbon stored in 

biomass, must not be systematically released into the atmosphere at a greater rate than 

modern carbon sinks can draw it down out of the atmosphere. As humans have changed 

the carbon rule they have caused the climate’s carbon cycle to go into severe 

disequilibrium, with the amount of carbon entering the atmosphere greatly outpacing the 

rate at which carbon is being drawn down out of the atmosphere into ocean and land-

based carbon sinks. These carbon sinks are part of self-maintaining feedback loops that 

have managed to absorb about half of the GHG emissions released since the Industrial 

Revolution.  
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As the carbon rule is being changed the carbon sinks are being weakened. Not only are 

the carbon sinks vulnerable to direct degradation by economic activity, such as 

deforestation, the carbon sinks are also vulnerable to climate change impacts such as 

ocean acidification and ocean circulation changes, and land based ecosystems are 

vulnerable to changes in temperature, water, and soil nutrients.49 While some self-

maintaining feedback loops are simply weakened, others are flipped from being self-

maintaining against climate change to being self-reinforcing drivers of climate change. In 

particular, the vast stores of GHG emissions locked into permafrost by perpetually cold 

temperatures are starting to be released as (a) the permafrost melts, (b) the methane 

released when the permafrost melts then accelerates global warming and, in turn, (c) the 

higher temperatures will accelerate the rate of permafrost melting.50 The scientific 

community continues to discover more and more self-reinforcing feedback loops that are 

amplifying the speed and impact of climate change. For example, as increasing 

temperatures melt polar ice the high-albedo ice gives way to low-albedo water. The low-

albedo water absorbs solar energy that the high-albedo ice was reflecting back into space. 

The greater amounts of absorbed solar energy heat up the water even more, causing 

further melting. The ice-albedo-temperature feedback loop is one of the reasons that polar 

ice is melting far faster than computer models predicted.51 Indeed, the computer models 

that informed the IPCC’s AR4 report appear to have systematically underestimated the 

speed and severity of climate change because they underestimated the effect of self-

reinforcing feedback loops.  

 

The global targets for GHG emission reductions are defined by scientific projections 

about the speed at which societies have to stop changing the carbon rule of the climate 

system before they destabilize the climate and it passes a tipping point. If the climatic 

                                                
49 Richardson, Katherine et al., “Climate Change: Global Risks, Challenges & Decisions - Synthesis Report” 

(Copenhagen, Climate Congress, 2009), p. 11. 
50 Richardson, Katherine et al., “Climate Change: Global Risks, Challenges & Decisions - Synthesis Report” 

(Copenhagen, Climate Congress, 2009), p. 11. 
51 Hansen, James, Sato, Makiko, Pushker, Karecha, Beerling, David, Berner, Robert, Masson-Delmotte, 
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system passes a tipping point it will change from the relatively mild state that nurtured 

civilization into a period of chaos as the system self-organizes to establish a different 

climatic state with potentially catastrophic consequences.52 The climate will pass the 

tipping point once the self-reinforcing feedback loops that are amplifying climate change 

overwhelm the climate’s self-maintaining feedback loops. Past this point climate change 

will be out of human hands, as self-reinforcing feedback loops such as the melting of the 

permafrost and burning of the Amazon rainforest pump vast quantities of GWP into the 

atmosphere. 

 

The imperative to reduce GHG emissions fast enough to avoid passing a climatic tipping 

point establishes the hard lines of GHG emission reduction targets, yet, it is difficult to 

predict where the tipping point will be. To distinguish from the “unpredictability” of the 

particular condition of a local element of a complex system at a specific moment in time I 

will refer to the “uncertainty” of anticipating tipping points, or understanding what will 

happen after a tipping point. One reason for this uncertainty is the time lag between GHG 

emissions and climate changes. To date, most of the best information that societies have 

to work with has come from computer modeling of future conditions under different 

GHG concentration scenarios, as opposed to evidence of historical climatic conditions at 

different GHG concentrations (this situation is partially a consequence of how long ago 

one has to look to find GHG concentrations as high as the levels we are now 

approaching). Over the past few years a broad scientific consensus emerged that shifted 

the recommended stabilization target from a concentration of 550ppm to 450ppm because 

of new knowledge about climatic feedback loops and tipping points. In particular, 

450ppm was chosen because GHG concentrations above that level were forecasted by 

computer models to cause a 2°C increase in average global temperature and this was 

predicted to cause a tipping point in the Greenland ice sheet that would lead to its 

irreversible melting and considerable rise in ocean levels. 
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New discoveries of feedback loop dynamics and empirical evidence about earlier climatic 

regimes are driving a new consensus around the need for faster and larger GHG 

emissions reduction targets. For example, through analysis of empirical evidence of 

ancient climates, James Hansen and his team show that millions of years ago atmospheric 

CO2 concentrations fell from concentrations well above 450ppm, and as they passed 

450ppm the Earth rapidly tipped from a relatively ice-free climatic state to a climate 

similar to current conditions. Now, as GHG concentrations are increasing towards 

450ppm, he concludes that “a CO2 amount of order 450ppm or larger, if long maintained, 

would push Earth toward the ice-free state.”53 In short, the last time the world had 

atmospheric CO2 concentrations of 450ppm, which until recently was considered a safe 

target to prevent catastrophic climate change, the Earth was at a radically different 

climatic state than the climatic state that supported the development of civilization. In 

200 years humans have increased CO2 concentrations by about 100ppm to 384ppm, and 

concentrations are now climbing by 2ppm/year, and accelerating. If Hansen’s team is 

correct then the GHG emission reduction targets that define the goal side of the climate 

action gap must match the imperative to only go above 350ppm of CO2, the level 

Hansen’s team considers safe, for a short time and then return below current GHG 

concentrations to 350ppm before the damage is irreversible. For CO2 concentrations to 

actually decrease from current levels forestry and agricultural practices will need to be 

changed on a massive scale to draw GHG emissions down from the atmosphere.54 To 

achieve this goal all societies must be effectively GHG emission-free by about 2050, or 

they will have missed their chance to keep Earth’s climate at the stable condition that 

fostered the development of civilization after the last ice age. Given the acceleration of 

GHG emissions, and the need to reduce GHG emissions to around zero by 2050, the 

climate action gap is massive, much larger than it was widely believed to be only a few 

years ago when the issue tipped into the forefront of public awareness.  

 
                                                
53 Hansen, James, Sato, Makiko, Pushker, Karecha, Beerling, David, Berner, Robert, Masson-Delmotte, 

Valerie, Pagani, Mark, Raymo, Maureen, Royo, Dana L., Zachos, James C. Target CO2 emissions: Where 
should humanity aim? arXiv Open Atmospheric Sciences Journal. April, 2008, revised May, 2008. p. 12. 

54 Hansen, James, Sato, Makiko, Pushker, Karecha, Beerling, David, Berner, Robert, Masson-Delmotte, 
Valerie, Pagani, Mark, Raymo, Maureen, Royo, Dana L., Zachos, James C. Target CO2 emissions: Where 
should humanity aim? arXiv Open Atmospheric Sciences Journal. April, 2008, revised May, 2008.  
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To conclude this section, I want to emphasize that while complexity science can sound 

grandiose, it should actually be humble in its practical application, or at least humbling. 

Complexity science emphasizes the limits to knowledge. One limit to knowledge stems 

from the unpredictability of the parts of complex systems. Another limit to knowledge 

stems from the uncertainty that surrounds tipping points, and their aftermath. These two 

limits are connected by the fact that the unpredictable behaviour of the system’s local 

parts can serve to obscure the patterns of its feedback loops, and by extension this makes 

it more difficult to uncover the system’s core rules. It can be difficult to go beyond 

observing the actions of the parts, especially since most of us have been trained to try and 

understand the whole by isolating the parts and then adding them together.  

 

There is a methodology for working with complexity that features looping experience and 

reflection, synthesizing multiple perspectives, and respecting unpredictability and 

uncertainty. One effective approach to dealing with these limits to knowledge is 

establishing a continual feedback loop between experience and reflection. Looping direct 

experience of the system’s behaviour, or, failing that, robust empirical evidence of the 

system’s condition under different circumstances, with reflection on the patterns of the 

whole system allows one to move from seeing the unpredictable behaviour of the parts to 

getting a feel for the feedback loops, to distilling the core rules, to making good guesses 

about the tipping points. The ongoing loop of experience and reflection is necessary to 

move passed a quantitative sense of the system’s behaviours to a qualitative sense of the 

system’s relationships and patterns. In contrast, trying to reason one’s way to an 

understanding of the complex system through a rational process without investing a lot of 

time into direct experience and empirical data is a recipe for failure. Another effective 

practice is an ongoing synthesis of multiple perspectives. This synthesis is helpful for 

aggregating experience and evidence, and thus synergizes with the need to loop 

experience and reflection. However, synthesizing perspectives is particularly valuable for 

developing an understanding of the relationships between the parts of the system. The 

IPCC process is remarkable for the sheer number of scientists involved and the scope of 

the scientific work that is being synthesized to create comprehensive reports about the 

causes and consequences of climate change. Finally, there are many ways to respect the 
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unpredictability and uncertainty inherent to working with complex systems. One method 

is to map out multiple possible scenarios and plan for all of them, understanding that 

none of them will happen quite as imagined. Another method is to avoid the kind of 

blueprint-like plans that work for solving complicated problems. Instead of promoting 

grand theories of everything the need to respect unpredictability and uncertainty, the need 

for an ongoing loop of experience and reflection, and the importance of synthesizing 

multiple perspectives makes humility and contextualization essential qualities for anyone 

that wants to do effective work with complexity.  

 

The experience of climate scientists predicting slow and gradual impacts of climate 

change before discovering that because of feedback loops the impacts are going to be fast 

and non-linear is a humbling reminder that the non-linearity of complex systems can 

confound the long-range forecasting of the best experts with the most information. That 

experience must be kept in mind while attempting to uncover the core rules in the 

political economy of societies that are maintaining their climate action gaps. 

Understanding the way in which the climate can pass through a tipping point also 

provides a natural model for the kind of changes that are required to slow and stop global 

warming. To prevent a climatic tipping point it is necessary to create a tipping point to 

reduce GHG emissions, which means finding ways to make GHG emission reductions 

self-reinforcing and self-maintaining within the broader political economy of our 

societies.  

 

2.b - Complex Questions 

 

This section begins the work of integrating political economy and complexity science 

concepts to lay a foundation for developing and evaluating strategies to close the climate 

action gap. First, I will distil the system that is causing climate change into its three key 

relationships. Second, I will explore the implications of the different levels of complexity 

inherent to efforts to transform those different relationships. Third, I will critique the 
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market fix’s approach to manage and contain this complexity. Finally, I will pull out a 

key implication of this critique for the climate movement.  

 

There is no single factor that explains two centuries of growth in GHG emissions. Many 

factors that could be called causes, such as the rise of the market economy, the harnessing 

of fossil fuels, or the ideology that underpins industrialisation, are also consequences. 

Continual growth in GHG emissions has been driven by interdependent relationships 

between social, economic and energy systems. These relationships have been transformed 

through two hundred years of co-development. To distinguish these relationships I will 

call them the three links. The three links build on the Kaya Identity that is widely used to 

forecast GWP. The Kaya Identity is derived from the IPAT equation for measuring 

environmental degradation:  

 

Impacts = (Population)(Affluence)(Technology) 

 

The Kaya Identity applies IPAT to climate change forecasting, producing the following 

equation:  

 

GHG = (Population)(GDP/population)(Energy/GDP)(GHG/Energy) 

 

The three links embodies this formula within the causal relationships between the 

variables, and thereby emphasizes the choices that are available to society:  

 

Society < first link > Economy < second link > Energy < third link > Impact  

 

These terms can be expressed mathematically, where: 

 

Society = Population 

Economy = GDP/Population 

Energy = Energy/GDP 

Impact = GHG/Energy 
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The three links have three primary causal relationships when applied to the challenge of 

closing the climate action gap:   

 

• Society < first link > Economy – Societies have made continual wealth creation 

a core goal and pursue this goal through the continual expansion of the market 

economy and the mitigation of the social, ecological, and economic damage that it 

causes.  

• Economy < second link > Energy - The continual growth of the economy has 

required continual growth in the flows of energy and materials that are extracted 

from nature, transformed, used, and wasted. 

• Energy < third link > Impacts - Fossil fuels have provided the energy supply 

necessary to maintain the growth in energy use, including the rise of high energy 

input forestry and agricultural practices, required by the growth of economic 

activity.  

 

The ways in which these relationships are interdependent and have co-developed will be 

explored in depth in part 2, Limited Expansion. For the purposes of this section it is more 

important to note that he causes of climate change suggest three primary elements of 

strategies to close the climate action gap. The three primary elements work on each of the 

relationships, or links, of the system that is causing climate change:  

 

• Energy [Energy/GDP] <=> Impacts [GHG/Energy] - transforming the energy 

supply so it provides energy without releasing GHG emissions.   

• Economy [GDP/Population] <=> Energy [Energy/GDP] - transforming the 

economy so it provides services for society with less energy, 

• Society [Population] <=> Economy [GDP/Population] - transforming society so it 

develops an economy that provides services with a limited amount of zero-GHG 

energy. 

 

Mathematically, the challenge is to solve this equation:  



 

 

52 
 

(Population)(GDP/population)(Energy/GDP)(GHG/Energy) = 0 

 

Moving from the right to the left, from the third link to the first link, a strategy must 

include one, two, or three of these elements depending on the following conditions:  

 

• Third link: If an energy regime that provides abundant zero-GHG energy can be 

developed then continually increasing flows of energy can be provided to support a 

growing economy and the climate action gap can still be closed. 

•  Second link: If an energy regime that provides only a relatively limited amount of 

zero-GHG energy can be developed then the economy must continually become 

more efficient to allow for both economic growth and for the climate action gap to 

close.  

• First link: If an energy regime that provides only a significantly limited amount of 

zero-GHG releasing energy can be developed; and the economy cannot become so 

efficient that it is able to continue to grow without requiring energy sources that 

release GHG; then society must develop an economy that can provide services 

within the limits of available zero-GHG energy in order to close the climate action 

gap.  

 

When the challenge of preventing catastrophic climate change is presented in quantitative 

terms it can seem like it is primarily a complicated problem requiring economic and 

technical expertise and rational planning to solve the equation. Yet, while the challenge 

of preventing catastrophic climate change can be expressed as a simple equation that 

contains only facts, this obscures the reality that efforts to address climate change are 

value-laden from the beginning. Science can tell societies the rate at which they need to 

reduce GHG emissions to have a good chance of preventing catastrophic climate change. 

However, consider the decision about what level of risk of catastrophic climate change 

(50%? 20%? 5%?) is acceptable. Or the decision, one that seems to have been made 

within the UNFCC process, that all of the impacts of climate change that fall short of a 

climatic tipping point are acceptable and must be adapted to, not prevented. Those are 
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political decisions that are ultimately rooted in value choices and shaped by power 

dynamics. Science can only provide predictions about the total envelope of GHG 

emission reductions that will be sufficient to hit specific targets, it cannot decide how 

much different societies should reduce their GHG emissions, or how what the relative 

timescales for those reductions should be. In other words, once the value choices about 

the levels of risk and the levels of acceptable destruction has been made, science can 

establish the carbon budget that societies have to work with; but, science cannot decide 

who gets to spend it and when. Again, these are political decisions rooted in value 

choices, and always influenced by the power dynamics of their society’s political 

economy. One of the biggest value choices is related to issues of historical responsibility, 

as most of the GHG emissions in the atmosphere has come from rich countries. Another 

major value choice is related to economic justice. GHG emissions primarily come from 

energy use, and, especially for the poor, energy use is correlated to economic 

prosperity.55 Therefore, deciding who gets to spend how much of the carbon budget could 

have a major influence on the future prosperity of societies, especially poor societies 

whose economic growth would be constrained by significantly limiting their GHG 

emissions in the near term.  

 

The value choices required to answer the most fundamental questions about closing the 

climate action gap add a degree of complexity to the problem from the beginning. For 

one thing, when value choices are part of the decision-making the problem expands into 

the realm of social acceptability. The process of judging and cultivating the social 

acceptability of actions is inherently complex because societies are highly complex, with 

different values and interests that interact through different mediums and organizations, 

and change over time through these interactions and as new ways to express those values 

and interests in action are developed and implemented. Social acceptability is obviously 

important for all kinds of action, whether collectively organized by the state, self-

organized by civil society and individuals, or some hybrid pattern, because it helps to 

accelerate actions and increase the resources that are devoted to them. Social 

                                                
55 Smil, Vaclav, Energy in Nature and Society: General Energetics of Complex Systems (Cambridge, MIT 
Press, 2008), p. 346-351. 
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acceptability is particularly important for climate action because social mobilization, the 

active counter-part to the more passive concept of social acceptability, is required to 

overcome, or undermine, the resistance of economic interests. The implication of the 

inherent complexity of judging and cultivating the social acceptability of climate actions 

is that the methodology for working with complexity – respect for unpredictability and 

uncertainty, continual feedback loops between experiences and reflections, and the 

synthesis of multiple perspectives – must be applied to develop climate actions that will 

get the support they need to be implemented. In short, more people need to be included in 

these processes, and actions need to be tested and adjusted as they are scaled up, or they 

will create backlashes that will make the climate action gap even harder to close. 

 

Before mapping the dominant strategy to close the climate action gap, the market fix, 

onto the three links I want to take a moment to explore the implications of the differing 

levels of complexity inherent to actions in each of the three links. The degree of 

complexity increases from the third link to the second, and from the second link to the 

first. As the degree of complexity increases the methodologies for dealing with 

complexity must be ramped up from link to link to do an effective job of working with 

that reality.  

  

Transforming the third link, between energy regimes and their impacts, is primarily a 

technological issue about developing and deploying low-GHG energy technologies to 

replace high-GHG energy technologies and it is the least complex. Actions in this link 

involves a great deal of complicated problem-solving. These actions require expert 

knowledge from engineers, industrialists and policy-makers. However, interventions in 

this link still require value choices and customization to local social, economic, energetic 

and ecological circumstances that will be affected by the new energy technologies, and 

will affect them. What kind of low-GHG energy is appropriate for which places? What 

kinds of non-climate impacts on societies, ecologies and economies are acceptable from 

the large-scale deployment of low-GHG energy? How is this effort going to be paid for 

and who benefits from it? These are issues that are inherently complex because they 

involve value choices, social acceptability and social mobilization.  
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Transforming the second link, between economies and energy regimes, is primarily about 

increasing the efficiency of energy use, and it contains a greater degree of complexity 

than the third link. Actions in the second link cover a broad range: from technological 

improvements in the efficiency of appliances, to changes in urban and rural planning, to 

new industrial designs and business practices. Much of this range of action bridges 

complicated and complex problems, rewarding the integration of multi-expert teams and 

stakeholder involvement with expert knowledge and rational planning. Transforming the 

second link involves similar value choices and issues of local customization as the third 

link.  

 

While more complex than the third link, second link actions still do not significantly 

challenge dominant social and economic institutions, and their relationships with one 

another and the broader public. To clarify, by “significantly challenge” I mean that these 

kinds of actions do not require changes to the core rules of the existing political economy. 

Today’s dominant institutions often perform poorly in complex situations. They 

frequently treat complex problems as though they were just complicated, and therefore 

centralize too much decision-making into the hands of a few people who are expected to 

make rational plans that will be treated as blueprints with little room for uncertainty and 

unpredictability. However, today’s dominant institutions are still generally capable of 

performing the second link actions without going against their own core rules.  

 

Transforming the first link is more challenging. Transforming the first link, between 

societies and their economies, is only necessary if actions in the second and third link are 

unable to supply continual increases in zero-GHG energy and improvements in efficiency 

that allow continual economic growth while maintaining a zero-GHG economy. If that is 

not possible, then transforming this link is about changing a society’s political economy. 

This task is deeply complex, and obviously contains the greatest levels of unpredictability 

and uncertainty. It would require profound social mobilization to challenge, transform 

and replace dominant institutions, a task which necessarily includes changing their 

patterns of relationships. To get a measure of how different a problem this is from actions 
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in the third link, imagine a small group of experts trying to re-engineer these dominant 

institutions and relations as they would re-engineer a power plant. The history of the 20th 

century provides too many examples of that approach, and the spectacular failures it has 

reliably caused. It is actually difficult to imagine the potential institutions and relations of 

the climate movement that could transform the first link. Providing some strategic ideas 

on that issue is the subject of part 3, Common Transition.   

 

When the market fix is mapped onto the three links it is clear that it is designed to 

transform the relationship between energy and impacts and the relationship between 

economies and energy use, while maintaining the relationship between societies and their 

economies. Within the market fix the problem of climate change is understood as a 

market failure caused by the fact that the cost of climate change is a market externality, a 

problem that is then thought to be fixable by the market economy with some strategic 

government interventions. For proponents of the Market Fix the consequence of this 

market externality is a core rule, that could be called the incorrectly uncompetitive rule, 

that low-GWP and high-efficiency technologies projects are less competitive than they 

should be because the cost of climate change is not internalized in the market economy. 

The three components of the market fix that will affect the second and third links to 

change this core rule are GHG pricing, direct and indirect government investment in 

efficiency and low-GHG technologies, and some regulation. The goal of the strategy is to 

encourage the market economy to develop low-GHG and high-efficiency technologies 

and practices to the point that they become competitive with high-GHG and low-

efficiency practices in the market economy.56 Once that occurs, the market fix is 

supposed to take advantage of the self-reinforcing dynamics of the market economy to 

scale up the new market winners, and drive down GHG emissions in the process. The 

anticipated tipping point in this system is the point at which low-GHG and high-

efficiency technologies and practices begin to outcompete high-GHG and low-efficiency 

practices on an economy-wide scale.  

 

                                                
56 Stern, Nicholas The Stern Review: The Economics of Climate Change (Report to the Chancellor of the 

Exchequer and Prime Minister of Britain, 2006), p. xviii 
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The market fix’s methodology is mixed. The market fix relies on the technological, 

business, and policy knowledge possessed by experts. As much as possible, the market 

fix attempts to make reducing GHG emissions a relatively simple problem by focusing on 

how GHG pricing can influence rates of GHG emissions. The market economy is thought 

to be the main decision-making engine for dealing with the economic and technical 

complexity of the transition, once government has changed the incentives. Government 

planning, particularly through direct investments in technology and infrastructure, plays a 

larger or smaller role depending on the politics of the market fix’s proponent, but it is 

generally considered as a way of accelerating the transition, and not the most important 

part of the market fix in the long term. The market fix’s three primary roles for the 

broader society are all individualist: voting for the market fix, making lower-GHG impact 

purchasing choices, and “behaviour change.” As the market fix has developed it has been 

specifically designed to work with today’s dominant institutions, and it does not seek to 

challenge their core rules. The market fix treats the first link, between societies and 

economies, as though it is out of bounds. 

  

The market fix’s attempts to reduce the complexity of transforming the second and third 

link is demonstrative of the perils of treating complex social problems as though they 

were mainly just complicated technical issues. The focus on adjusting GHG pricing to 

change rates of GHG emissions makes decisions about building low-GHG energy 

technology and increasing the energy efficiency of the economy only a function of the 

GHG emissions released by the technologies and practices. The idea is that once the 

GHG emission information is part of the market economy’s incentives, then individuals 

in the market economy will coordinate the complex decisions about which technologies 

and practices will get used where, and by whom they will get used, and to whom the 

benefits will accrue. In practice, this simplification of the problem to a single relationship 

manipulated by adjusting the price of GHG emissions strips away both the non-GHG 

related values implicit in these decisions, and it strips away a system-level perspective of 

how the technologies and practices are integrated together.  
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The problems with over-simplifying the issues embedded in closing the climate action 

gap are more obvious in practice than in principle. For example, if the choices about 

scaling up renewable energy technologies only include reducing GHG emissions at the 

lowest cost then they will exclude issues about appropriate placement, tolerance for 

renewable energy impacts, distribution of costs and benefits across society and the 

economy, and system level issues such as the cumulative impacts of the technologies, the 

required transmission developments and the way in which increasing renewable energy 

supply fits with conservation strategies. The issues that pricing, with its focus on 

individual coordination, misses are all issues that planning, with its focus on collective 

action, can include. The fact that the market fix does not emphasize planning, along with 

pricing, is a problem both because the excluded issues are important in and of 

themselves, and because their exclusion can limit the social acceptability of the market 

fix and spark backlashes that will throw more barriers in the way of the climate action 

gap.  

 

In effect, treating a complex social problem as a complicated technical problem is an 

attempt to depoliticize the issue, making it managerial and not political. Depending on 

one’s perspective, this kind of strategic depoliticization can either be a good thing or a 

bad thing. If there is already a high degree of social acceptability about the way in which 

the issue should be treated, or even a level of support that approaches social consensus, 

then it is not necessarily a problem to depoliticize decisions about strategic 

implementation, and the depoliticization can accelerate the process of implementation. 

However, without a high degree of social acceptability attempts to depoliticize an issue 

invite backlash.  

 

So far, as I have been laying out the theoretical terrain for this thesis most of my critique 

has focused on the political strategy associated with the market fix, both in terms of 

securing international agreement to implement the strategy and in terms of the potential 

for backlash to follow its implementation. There is a larger question that needs to be 

asked: what if the market fix will not close the climate action gap, even if there is 
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sufficient social mobilization to get it implemented and diffuse initial backlashes to its 

implementation?  

 

When the implementation of the market fix is considered within a political economy 

framework the importance of technological development is clear. To reach the tipping 

point where the market economy will scale up high-efficiency and low-GHG 

technologies and practices they have to become competitive with their low-efficiency and 

high-GWP practices with the help of GWP pricing, government investment and light 

regulation. The faster the technological development the lower the cost that must be 

added to the economy, and particularly the lower the costs on GWP-intensive sectors, the 

lower the amount of government investment, and the lighter the regulation that will be 

required to reach tipping point. Given the political economy context that the market fix is 

situated in, faster technological progress means lower resistance from threatened 

economic interests. Part 2, Limited Expansion, will evaluate the technological prospects 

as they relate to the market fix reaching its tipping point without being derailed by the 

resistance of economic interests.  

 

For now, consider the implications if the market fix is implemented, but is not able to 

close the climate action gap because technological progress is not fast enough to reach 

the market fix’s tipping point before political economic resistance slows down reductions 

in GWP so much that the climate passes its tipping point anyway. The implication of that 

scenario for the climate movement is that it becomes necessary to change the political 

economy of societies to reach deep GWP reductions fast enough to matter. In that 

scenario the first link, between societies and their economies, must be politicized and its 

dominant institutions and relationships must be challenged, transformed, or replaced if 

the climate action gap is to be closed.   
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 Conclusion for Part 1 – Political Complexity   

 

The climate movement is facing the reality that we are not where we were supposed to be 

by now, and we have to understand why and change our approach. Complexity science 

and political economy complement one another to provide a theoretical base for 

evaluating and developing strategies to close the climate action gap. Political economy 

focuses attention on the relationship between societies and their economies, and in 

particular how these relationships shape the distribution of wealth and power in ways that 

are maintaining the climate action gap despite all of the knowledge, solutions and effort 

to craft agreements to close the climate action gap. Complexity science provides a set of 

conceptual tools that are useful for understanding how complex and self-organizing 

systems, such as societies and economies, maintain their stability and change. With 

methods that respect uncertainty and unpredictability, loop experience with reflection, 

and synthesize multiple perspectives it is possible to go beyond observing the behaviour 

of a complex system’s parts to developing an understanding of how the system’s 

feedback loops work and what core rules hold the system in its current state.  

 

The focus of much of part 2, Limited Expansion, is to move past the overwhelming scale 

and complexity of the problem that political economy highlights by uncovering the core 

rules that are maintaining the pattern that is accelerating GWP when that pollution needs 

to be reduced with unprecedented speed. The focus of part 3, Common Transition, is to 

lay a foundation for developing strategies that will self-reinforce to create larger and 

larger GWP reductions while self-maintaining to be resilient against changing times and 

counter-movements.  
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Introduction to Part 2 – Limited Expansion 

 

In this part I will build on the theoretical framework of political economy and complexity 

science to move towards the kind of understanding of how our political economy works 

that can guide strategic action. The first chapter, Expansion, explores the ways in which 

the three links have co-developed during a two-century period, which I call the 

expansion, during which some societies’ populations, economies, energy regimes and 

impacts began to grow exponentially. This chapter argues that through this process the 

pursuit of private growth, growing material wealth for private individuals, became first a 

core social goal and then a required condition for the reproduction of today’s political 

economy. The second chapter, Limits, builds on the idea that the pursuit of private 

growth is the attractor that organizes today’s political economy by mapping out the core 

rules and the network of institutions, which I call the growth network, whose feedback 

loops reinforce and maintain private growth. The growth network places limits on 

political possibility. The market fix’s policy package has been designed specifically to 

work within the political limits that are maintained by the growth network, and use the 

growth network’s power to scale up high-efficiency and low-GHG energy technologies. 

The Limits chapter concludes by arguing that technological and energetic limits will 

make the market fix either too slow to close the climate action gap, or too expensive to 

avoid running up against the political limits maintained by the growth network. The final 

part, Common Transition, will advance some strategic options for using commons 

institutions and self-organizing networks to weaken the growth network and create a self-

reinforcing process that will drive GHG emissions down to zero by mid-century.  
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Chapter 3 – Expansion 

 

Climate change can be understood as the consequence of a self-reinforcing growth 

process that has overcome a series of limits to growth and massively expanded some 

societies, economies, energy regimes and their impacts over the last two centuries. This 

process has overcome limits to growth through the co-development of the three links, the 

relationships between societies, their economies, energy regimes and impacts. These co-

developments have turned an 18th century vision of the nature’s conquest by human 

reason into a seemingly inviolable imperative for private growth. This chapter will argue 

that through this process of co-development the pursuit of private growth, growing 

material wealth for private individuals, has become the attractor of societies connected to 

the global economy.  

 

Drawing a line in history and saying “this is where it began” is always perilous, as just 

about anything that could be said to have began on that day will always have antecedents 

that could claim primacy. In this case, the challenge of finding a starting point for 

understanding the co-developments that have shaped today’s political economy, and 

thereby define the challenge of closing the climate action gap, is aided by the quantitative 

evidence of the expansion. Around 1800 the rate of growth of some populations, 

economies, energy regimes and their impacts began to accelerate rapidly, pointing to 

earlier changes in the underlying qualitative relationships of the three links that triggered 

the expansion in these societies. This chapter will begin by exploring changes that 

immediately precede the expansion: the Enlightenment and the rise of market economies. 

 

Recall the Kaya Identity that shows the connection between climate change, population, 

GDP, energy, and energy impacts:  

 

GHG emissions = (Population)(GDP/Population)(Energy/GDP)(GHG/Energy) 
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Each of these variables, the measures of the parts of the three links, shows a similar 

growth pattern. Until around 1800 their average rate of growth from year to year was 

slow and incremental, if they grew at all. Since 1800 they have all grown approximately 

exponentially. In other words, since 1800 their growth rates have been a function of their 

size, growing faster in proportion to the growing size of populations, economies, energy 

use, and GHG emissions.  

 

Societies  - Global population reached the 1 billion mark in 1804. In 1900, there were 1.5 

billion people, and 220 million (15%) lived in urban areas. In 2008, of the world’s 6.6 

billion people, over half, 3.3 billion, live in urban areas.57 

 

Economies - The rapid expansion of the world population and the shift into urban areas 

has been made possible by exponential economic growth. The increase in the rate of GDP 

growth since 1800 has led to spectacular increases in total global GDP over the past 200 

years. To put the rate of change in perspective, consider that if the world economy had a 

GDP of 100 units in 1500 it had grown to 290 by 1820, and then it exploded to 11,664 by 

1992.58 

  

Energy regimes - The rate of economic growth has required corresponding increases in 

energy production, primarily provided by fossil fuels. Between 1800 and 2000 total world 

primary energy use increased from 250 millions of metric tonnes of oil equivalent to 

10,000 millions of metric tonnes of oil equivalent.59 

 

Impacts - Finally, the growth of energy use has led to the rapid growtht of GHG 

emissions. By 1900 annual global GHG emissions had passed 0.5 Gt (gigatonnes), by 

                                                
57 United Nations Population Fund, “State of the World Population 2007: Unleashing the Potential for Urban 

Growth,” (UNFPA, 2007), p. 1. 
58 McNeill, J.R., Something New Under the Sun: An Environmental History of the Twentieth-Century World 

(New York, W.W. Norton Company, 2000), p. 6-7 
59 McNeill, J.R., Something New Under the Sun: An Environmental History of the Twentieth-Century World 

(New York, W.W. Norton Company, 2000), p. 15. 
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1950 it passed 1.5 Gt and by 2000 it was 6.5 Gt.60 While this essay focuses on the 

climatic impacts of our energy use there are many other impacts on ecologies, societies 

and economies.  

 

To focus this exploration of the co-development of the three links I will frame the 

following history around the ways in which different limits to growth have been 

overcome. The shift from linear and incremental growth to the exponential acceleration 

of populations, economies, energy regimes and impacts indicates that limiting factors to 

growth were overcome during this two-century period. The concept of limits to growth, 

or limiting factors, situates this section within a loose ecological framework. Ecology is 

the study of the relationships between organisms and their environments. Every 

population faces limiting factors whose dynamic interaction contributes to shaping the 

patterns of stability and change that characterize the ecology. Limiting factors include 

rainfall, predation, available nutrients, available energy, shelter, and a range of other 

living and nonliving factors. This section identifies seven limiting factors that constrained 

the growth of populations, economies, energy regimes and their impacts prior to 1800, 

and pairs them with the adaptations of the three links that overcame those limiting 

factors. To be clear, when a limit to growth is said to have been “overcome,” this only 

means that another potential limit became the primary limiting factor. For example, once 

a young company lands several major contracts its size may no longer be limited 

primarily by its revenue, and by extension the financing that it can secure. At that point 

its small and relatively inexperienced staff compliment may be the company’s new 

limiting factor. While the changes that have made the expansion possible occurred 

together through an overlapping process of co-development, this chapter will order them 

in roughly the sequence in which each element was necessary to overcome a limit to 

growth.  

 

                                                
60 Smil, Vaclav, Energy in Nature and Society: General Energetics of Complex Systems (Cambridge, MIT 
Press, 2008), p. 329. 
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The use of a rough ecological framework and the evolutionary concept of co-

development is not intended to imply that the underlying processes that have driven the 

expansion are “natural,” in the sense of being inevitably written into human DNA and 

social destiny. To imply that the expansion is natural would be to depoliticize a deeply 

political process. A focus on the complex interplay between social (a category that is 

used here in a way that includes the political, the philosophical and the cultural), 

economic, technological and ecological factors that have established the character of the 

processes that have driven the expansion can obscure the agency of the people, 

institutions and movements that shaped this history by creating and challenging dominant 

ideas and institutions. Unfortunately, it would require a much more fulsome exploration 

of this history to do an adequate job of incorporating the agency of people, institutions 

and movements in these larger co-developments. The limiting factors define the kinds of 

barriers that must be overcome to continue growth, they do not define how those barriers 

must be overcome, nor do they define what the implications of the way in they are 

overcome will be, and they certainly do not define whether or not the limits to growth 

should be overcome in the first place.  

 

Finally, like the rest of this thesis, the history that follows is rooted primarily in the 

experience of Western countries, and English-speaking Western countries in particular.  

 

This chapter focuses on the following limits to growth and corresponding adaptations:  

 

! Technology limit - The Enlightenment 

! Coordination limit - Market economies 

! Energy limit - Fossil fuels 

! Organization limit – Corporations 

! Integrity limit – Responsible states  

! Actualization limit – Financial networks 
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3.a - The Enlightenment 

 

The Enlightenment overcame a technological limit to growth. The technological 

capacities of a society create limits to the kind and quantity of work that can be 

performed by its economy. The Enlightenment, a broad European movement that 

culminated in the 18th century, overcame a technology limit to growth by establishing 

processes and institutions that systematically critiqued knowledge and its applications in 

technology, while systematically sharing improvements to both. The Enlightenment also 

provides major political and cultural context for today’s efforts to close the climate action 

gap. The Enlightenment challenged traditional sources of authority while promoting 

reason, individual rights, and a social contract as the new bedrock of legitimate 

knowledge and authority. The Enlightenment thinkers conceived of nature as a machine.  

Separate from the realm of human spirit and reason, the machine conception of nature 

meant that nature could and should be mastered by human reason to banish insecurity and 

provide material wealth. 

 

Technological developments make it possible to do more and different kinds of work 

with the same number of people and resources. Technological development can thus 

increase productivity, conventionally measured in terms of the value of work 

accomplished by a worker over a period of time. The impact of technology on 

productivity is the most obvious way that technological development can enable 

economic growth. Even the simplest machines, like a lever or pulley, multiply a person’s 

capacity for work and give that person new abilities. Correspondingly, the growth of an 

economy can be limited by the technology it can deploy, and thus the kind and quantity 

of work that it can perform. Even gradual technological improvements cause remarkable 

increases in the capacity of an economy, and the power of its society. For example, by the 

18th century European innovations in water wheel design had created machines so 

powerful that an average water wheel-powered mill could grind 100kg of flour in an 

hour, while two hard working people with hand tools could only grind 7kg of flour in the 
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same time. The increases in the raw power of waterwheels, combined with their ability to 

provide power without interruption, made new advances in mining and metallurgy 

possible. Those advances gave Europeans a significant economic and military advantage 

over contemporary societies by the end of the 18th century.61 The ability of technology to 

transform work, and thus create new possibilities for societies and their economies, has 

long inspired a stream of optimistic visions of a future made possible by technologies 

born of reason. Archimedes, a Greek mathematician and engineer who lived during the 

3rd century BCE, provided perhaps the greatest distillation of this kind of optimism when 

he boasted that with a lever long enough, and a place to stand, he could move the entire 

world.62 

 

Endogenous growth theory argues that the importance of technology for growth can be 

best explained by the fact that new knowledge has increasing returns to investment.63 

While new knowledge often has high up-front costs to research and develop, knowledge 

is either cheap or virtually free to reproduce in each unit of technology that it is 

embedded into. This economic characteristic of knowledge is obvious in software. While 

it can be expensive to develop the first copy of a program it is exceptionally cheap to 

produce every copy after that.64 Increasing returns from knowledge are present in all 

technologies. For example, every advanced racing bike produced in a factory has 

embedded all the knowledge that has made its design and manufacture possible at no 

extra cost per unit. This means that the more bikes that are produced the greater return on 

the investment in the knowledge to make them.  

 

                                                
61 Smil, Vaclav, Energy in Nature and Society: General Energetics of Complex Systems (Cambridge, MIT 

Press, 2008), p. 182. 
62 Quoted in Smil, Vaclav, Energy in Nature and Society: General Energetics of Complex Systems 

(Cambridge, MIT Press, 2008), p. 177. 
63 Cortright, Joseph, “New Growth Theory: Technology and Learning A Practitioners Guide” in the Review of 

Economic Development Literature and Practice, No. 4, (Economic Development Administration, U.S. 
Department of Commerce, 2001), p. 2. 

64 Cortright, Joseph, “New Growth Theory: Technology and Learning A Practitioners Guide” in the Review of 
Economic Development Literature and Practice, No. 4, (Economic Development Administration, U.S. 
Department of Commerce, 2001), p. 4. 
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In contrast, the physical elements of the economy, such as labour and manufactured 

capital, tend to provide diminishing returns to investment. Where one tractor could do a 

job adequately, using two tractors could be expensive and wasteful. The possible increase 

in production might not be worth the increased cost per unit of output. As new knowledge 

is embedded in technological developments it overcomes the tendency of the physical 

elements of the economy to provide diminishing returns, and is thus a major contributor 

to economic growth. For example, in a situation where workers are offloading cargo from 

ships by hand each additional person hired for the job would tend to provide diminishing 

returns to the investment in their wages. In this situation, installing a crane would 

dramatically increase the productivity of a few workers, increase the returns on the 

investment in the knowledge required to construct and operate the crane, and make it 

possible for the new surplus of workers to take on new work. When the increasing returns 

of knowledge are compounded through an economy they enable economic growth to 

continue despite the diminishing returns offered by the physical parts of the economy.  

 

One of endogenous growth theory’s most important insights is that the ability of a society 

to develop knowledge and apply it in technology is rooted in a broad range of institutions, 

from research institutions to patent laws to cultural norms.65 The validity of this insight is 

clear in the way that the Enlightenment changed the core rules about how knowledge was 

created, shared and improved in the societies that it touched. Part of the Enlightenment 

was a self-conscious project to master nature, banish insecurity, and usher in an age of 

material prosperity. To that end, the Enlightenment saw the maturation of the scientific 

method, with its standardized process for empirical analysis and peer-review. As the 

Enlightenment arose simultaneously across much of Europe it inspired many in the 

growing class of educated men to become “gentlemen scientists.”66 These scientists 

rejected the classical texts and embarked on creating a new body of knowledge.67 The 

                                                
65 Cortright, Joseph, New Growth Theory: Technology and Learning A Practitioners Guide in the Review of 

Economic Development Literature and Practice, No. 4, (Economic Development Administration, U.S. 
Department of Commerce, 2001), p. 16. 

66 Kronick, David A. A History of Scientific and Technical Periodicals: The Origins and Development of the 
Scientific and Technical Press 1665-1790 (Metuchen, N.J. The Scarecrow Press, 1976), p. 279. 

67 Kronick, David A., A History of Scientific and Technical Periodicals: The Origins and Development of the 
Scientific and Technical Press 1665-1790 (Metuchen, N.J. The Scarecrow Press, 1976), p. 279. 
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Enlightenment built on existing networks, such as the Republic of Letters that organized 

correspondence between educated men across Europe, and created a series of institutions 

that would connect the gentlemen scientists into an increasingly robust scientific network. 

The core institutions of the new scientific network were the learned societies, such as the 

Royal Society of London, that were founded throughout Europe in the mid-17th century, 

the scientific and technical journals established to replace personal correspondence as the 

primary method for sharing and critiquing knowledge, and the increasingly secular 

academies that supported research communities and trained young thinkers.68 The effort 

to systematize and share knowledge was perhaps best exemplified by the French-led 

creation of L’Encyclopédie, a massive collaboration of Enlightenment thinkers designed 

to collect and document all available knowledge. The illustrations in L’Encyclopédie 

provide a vivid demonstration of the increasing sophistication of European technology 

during this period, such as the huge improvements in the materials and mechanics that 

made late 18th century water wheels so much more powerful than their antecedents.69  

 

The story of the Enlightenment is often told with a core focus on the geniuses who 

emerged during the period, and yet the Enlightenment is perhaps most remarkable for the 

way that it incorporated the contributions of many people who are rarely discussed in 

history. The Enlightenment’s scientific processes and institutions, from the scientific 

method to the letter-writing networks, allowed more and more people to collaborate on a 

shared scientific project. The focus on both the individual use of reason and the social 

advancement of knowledge through new processes and institutions rapidly accelerated 

the rate of scientific and technological development because it both empowered 

individuals and gave them the ability to rapidly build on each other’s work.  The system 

for developing knowledge that emerged during the Enlightenment had self-reinforcing 

feedback loops from distributed knowledge creation and knowledge sharing. Those 

feedback loops rapidly increased the knowledge base of society. Systematic critique 

provided a self-maintaining feedback loop that increased the quality of the growing 

                                                
68 Kronick, David A., A History of Scientific and Technical Periodicals: The Origins and Development of the 

Scientific and Technical Press 1665-1790 (Metuchen, N.J. The Scarecrow Press, 1976), p. 278-83. 
69 Smil, Vaclav, Energy (Oxford, Oneworld Publications, 2006), p. 80. 
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knowledge base. Instead of relying on geniuses, the Enlightenment made it easier for 

more and more people to contribute to the scientific project, allowing them to help build 

Archimedes lever even if they were no Bacon or Descarte. 

 

As the Enlightenment overcame the technology limit it also caused the co-development 

of societies and economies by transforming the relationship between people and states, 

and by transforming the relationship between people and nature. Societies organized by a 

belief in a comprehensive divine will that vested collective authority in traditional 

hierarchies were undermined by a new vision, complete with a reinterpreted history, of 

societies organized by a social contract between reasonable individuals. This new vision 

challenged traditional authority, both monarchical and religious.70 Social contract theory 

claimed that reasonable individuals would create a social contract to agree to the rule of a 

new kind of state that established limits to public rule, expanded private freedoms and 

used the new science, technology, and commerce to benefit both the state and its citizens. 

This development laid the foundation for the rise of the market economy, an economy 

coordinated through individual exchanges and institutionally separated from society, and 

the responsible state, a state both responsible for its citizens and responsible to them.  

 

As the Enlightenment celebrated the individual it separated people from nature and made 

the mastery of nature through technological development and economic growth a core 

social goal. For example, Descartes played a crucial role in developing the philosophical 

basis for Enlightenment science by insisting on radical scepticism and separating the 

universe into dual realties: res extensa, a mechanical reality that included the body and all 

of the natural world, and res cognitas, the reality of the human mind that was uniquely 

gifted with a faculty of reason that allowed man to turn observation of res extensa into an 

understanding of the universe.71 The dominant currents of Enlightenment philosophy 

transformed nature into a machine, a machine with parts that could be understood through 

reduction and analysis, a machine whose vastness awaited mastery by human reason. The 
                                                
70 Hayward, Tim, “Ecology and Enlightenment” in Ecological Thought: An Introduction (Cambridge, Polity 

Press, 1994), p. 12. 
71 Kauffman, Stuart A. Reinventing the Sacred: A New View of Science, Reason, and Religion (New York, 

Perseus Books, 2008), p. 11-13 
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machine metaphor of nature underpins the lingering expectation that nature can be treated 

as a series of complicated problems that can be isolated, solved, and controlled with 

predictable efficacy. The machine metaphor of nature also underpins the idea that nature 

is without intrinsic value, that it is only valuable insofar as its use provides value, 

particularly economic value, to people. Correspondingly, the Enlightenment made the 

mastery of nature to create material wealth a core social goal. Karl Polanyi, whose work 

informs the next section on the rise of the market economy, eloquently describes this idea 

in his book The Great Transformation: 

 

The Industrial Revolution was merely the beginning of a revolution as extreme 

and radical as ever inflamed the minds of a sectarians, but the new creed was 

utterly materialistic and believed that all human problems could be resolved given 

an unlimited amount of material commodities.72 

 

The Enlightenment did not emerge in a vacuum. The ideas and values that define it, such 

as the political and philosophical primacy of individual reason, can only be understood in 

the context of other social and economic changes that began before the emergence of the 

Enlightenment. For example, it is hard to imagine the Enlightenment occurring without 

the rise of a European commercial class that strained against a political order dominated 

by landed nobility. Accordingly, I could continue to go backwards in time to find new 

beginnings for this history. I have chosen to place a technology limit and the 

Enlightenment first in this chapter’s sequence of limits to growth and adaptations because 

it marks the period when the process of social, economic and energetic changes that 

characterize the Expansion begin to tip into dominance and accelerate. The origins of the 

next adaptation, the rise of the market economy, also date back before the Enlightenment 

and helped to shape the Enlightenment. However, it is not until the late 18th century, as 

the Enlightenment begins to lose momentum, that the rise of the market economy begins 

to rapidly accelerate. 

                                                
72 Polanyi, Karl, The Great Transformation: The Political and Economic Origins of Our Time (Boston, 
Beacon Press Books,1944), p. 42. 
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3.b - Market Economy 

 

The rise of market economies overcame a coordination limit to growth. In a process that 

started before the expansion, states broke socially mediated economic institutions to 

expand market economies. In the short term, this process gave wealthy investors greater 

access to, and control over, the labour and resources they needed to combine with their 

financial and manufactured capital to increase production. As states broke socio-

economic institutions and expanded market economies a new pattern of formal separation 

of economic institutions from social institutions was established, a change that has made 

the economic coordination of societies and ecologies blind to their non-economic value. 

This myopia makes market economies structurally prone to cause “external” damage. 

Climate change is a large, but hardly unique, example of this structural problem. In the 

long-term, market economies have overcome the coordination limit to growth by 

facilitating economic self-organization by individuals and firms, allowing the 

sophistication of economic coordination to increase with the size of the economy. 

 

An economy reaches a coordination limit when its coordination processes, the processes 

that share information and make decisions about who produces what and who consumes 

what, limit its size. As an economy becomes larger it will tend to become more complex. 

The size of an economy refers to the flow of goods and services through the economy. 

The complexity of an economy refers to the differentiation of work connected within the 

economy, also called the division of labour. The greater the differentiation of work, the 

more kinds of labour that must be divided up and connected together, the more 

sophisticated the coordination processes must be. The size of an economy is 

interdependent with the complexity of the economy. A larger economy allows for greater 

economic complexity because a larger economy tends to be able to support more 

specialized economic activity.73 Greater economic complexity allows for a larger 

                                                
73 The classic example is the increasing economic complexity of societies after the agricultural revolution 

freed a portion of the population from subsistence activities. 
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economy because the division of labour, and with it the specialization of labour, are, like 

technology, important sources of productivity. As the same number of people will tend to 

do more and better work if they have better tools, so to will the same number of people 

will tend to do more and better work if they divide up their tasks, specialize and then 

connect their work together. Thus, if an economy’s coordinating processes limit its 

complexity then they can limit its rate of growth and maximum size.  

 

All economies have coordinating processes that share information and makes decisions to 

coordinate production and consumption. In a household of subsistence farmers the 

parents would organize the family’s production and consumption according to customs 

and needs. Prior to the development of market economies the function of economic 

coordination was embedded in social institutions, whether that social institution was a 

family, the reciprocal obligations of the nobility and peasants in a feudal society, or a 

myriad other forms. These social institutions could choose to limit economic activity if it 

would cause damage that was unacceptable to the institution, and could thereby choose to 

limit economic complexity and size. A coordination limit to growth can be voluntary, and 

often has been through history.  

 

In a market economy the coordinating process is the exchange of money for goods and 

services in a network of interconnected markets. This exchange includes both the goods 

and services that are consumed, and the factors of production that combine to produce 

them: classically understood to be capital (including both financial and manufactured 

capital), land (which provides resources), and labour (which is provided by people, and 

by extension is provided by the societies that raise people and maintain their ability to 

cooperate).74 Prices provide the medium for sharing information as they emerge from 

ongoing exchanges of goods and services, communicating the costs and benefits of those 

goods and services to the producers and consumers.75 Prices create both self-reinforcing 

                                                
74 These are the classic factors of production. Land refers to all primary resource inputs to production. Capital 

refers to the means of production, which is to say the manufactured capital and indirectly the financial 
capital that purchased it. 

75 Callan, Scott J., Thomas, Janet M., Environmental Economics & Management: Theory Policy, and 
Applications (Mason, Ohio, Thomson-Southwestern, 2004), p. 26-35. 
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and self-maintaining feedback loops that producers and consumers use to coordinate their 

actions. Those feedback loops work by creating incentives for production to rise or fall to 

produce an amount of goods or services at a price that will allow the market to “clear” all 

production.76 If the price is too high then not all of the goods or services will sell, if the 

price is too low then there will not be enough incentive for the producers to provide as 

much of the goods and services as would sell at a price that would still provide a profit 

for the producer. In contrast, the Soviet Union’s planned economy always struggled to set 

production levels and was continuously faced with shortages and surpluses. However, the 

self-reinforcing feedback loop that increases production to match effective demand will 

only function if the market economy has access to increasing supplies of the relevant 

factors of production.77  

 

In pre-expansion England the entrepreneurs who wanted to invest in the industrial 

technologies invented during the Enlightenment required a constantly expanding supply 

of labour and land to grow the economy. In particular, to supply the new textile industry 

there was a need for land to graze sheep to harvest wool, and labour to work the 

machines. However, the market economy’s access to land and labour was limited in 

many places by the existence of common property institutions. The common property 

institutions had their own coordination processes, durable traditions maintained with 

continual negotiation between the local people that worked the land.  The state, English 

society’s most powerful institution for collective action, broke common property 

institutions through a process of enclosures, which turned common property into the 

private property of one individual. The enclosures expanded the reach of the growing 

market economy, giving wealthy investors the ability to coordinate the factors of 

production as high demand for textiles created price incentives for land to be converted 

                                                
76 Callan, Scott J., Thomas, Janet M., Environmental Economics & Management: Theory Policy, and 

Applications (Mason, Ohio, Thomson-Southwestern, 2004), p. 35-8. 
77 Polanyi, Karl, The Great Transformation: The Political and Economic Origins of Our Time (Boston, 

Beacon Press, 2001 edition), p. 136. 
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from the production of food to the production of wool, and out-of-land ex-commoners 

now needed the wages provided by factory work to survive.78  

 

As the English state broke common property institutions through enclosures they stripped 

people and ecologies of their social protection from the market economy. Labour and 

land are commodities in a market economy. Commodities are pieces of private property. 

Private property has two core characteristics: rivalry, which means that using the property 

reduces its value to others, and excludability, which means that the costs and benefits of 

consumption are exclusive to that one consumer.79 Polanyi argued that labour and land 

should be distinguished as “fictitious” commodities because they are not produced for 

sale on the market, unlike true commodities such as paintbrushes and shoes.80 The 

distinction is important because when people and ecologies become the fictitious 

commodities of labour and land the decisions about their price and use are blind to their 

non-market values, whether social or intrinsic, because those values cannot be 

exclusively captured in a market exchange between producer and consumer. The total 

benefits and costs of their economic use cannot be internalized within market exchanges, 

and therefore to treat them as private property is to simply ignore that they do not pass 

the excludability test that partially defines private property. In other words, from the 

perspective of a market economy a parent is only labour, a home is only land, and a forest 

is only worth the value of its board-feet of timber. The non-market values of societies and 

ecologies, whether that value is social or intrinsic, are ignored to put these factors of 

production under the control of the market economy.  

 

The transition from socially mediated economic institutions to a market economy was 

often brutal. English landowners used the state to break their opposition and force the 

                                                
78 Polanyi, Karl, The Great Transformation: The Political and Economic Origins of Our Time (Boston, 
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79 Callan, Scott J., Thomas, Janet M., Environmental Economics & Management: Theory Policy, and 

Applications (Mason, Ohio, Thomson-Southwestern, 2004), p. 25. 
80 Polanyi, Karl, The Great Transformation: The Political and Economic Origins of Our Time (Boston, 
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enclosure of common land.81 As societies created market economies through their states, 

the market economies began to remake the societies that hosted them. Stripped of their 

social protection people and ecologies were subjected to changes in the price and use of 

labour and land, decisions that had little to no concern for the integrity and welfare of the 

societies and ecologies that provided these fictitious commodities. Indeed, the transition 

from a feudal to a market economy caused such severe damage to societies that the first 

states to begin the process slowed it down and spread it over centuries. In England 

thousands of peasants died in violent resistance against the first wave of enclosures. The 

English state slowed down the process to give society time to adjust.82 Lacking the ability 

to resist, ecologies were subjected to the control of the market economy long before 

people were. While the process of subjecting people to the market economy began before 

the Expansion, it was not until the Poor Law Amendment Act of 1834, decades after the 

beginning of the Expansion, that locally controlled and socially mediated system for 

organizing labour were almost completely replaced with a national market for labour. As 

with the earlier enclosures, this policy of expanding the market economy’s ability to 

coordinate labour markets was thought necessary for providing the factors of production 

required for continued industrial expansion.83 

 

In the long-term, it is the ability of market economies to facilitate self-organization that 

has made them able to continue to overcome coordination limits despite the growth in the 

scale and complexity of economies.  The market economy creates a process that allows 

the patterns of production and consumption to be self-organized by the people and firms 

participating in the economy in a way that, in theory if not always in practice, 

continuously improves the allocation efficiency and productivity of the economy.  
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Liberal economists argue that a perfectly competitive market will allocate resources with 

perfect efficiency, an argument called the Invisible Hand Theorem.84 Perfect allocation 

efficiency is a situation in which it would be impossible to make anyone better off 

without making someone else worse off, a condition called Pareto optimality.85 The 

Invisible Hand Theorem’s theoretical results rely on continual free trading between self-

interested individuals, with each successive trade bringing a Pareto improvement on the 

path to eventual Pareto optimality. The iterative improvements in allocation efficiency 

that come from continual trading make it so that no one decision has to be perfect.  

 

Market economies allow for a seemingly unlimited growth in the complexity of the 

economy by allowing individual producers and consumers to coordinate their activities 

without requiring that they understand or control the complexity of the economy as a 

whole. The market economy self-organizes, spontaneously generating greater order, as 

producers and consumers compete for trades. A common strategy to increase 

competitiveness is to increase specialization, which can in turn lead to higher 

productivity and the development of higher value goods and services. These features of a 

market economy were never nearly as perfect in practice as in theory, and yet they have 

proven major advantages over planned economies in the 20th century. Planned economies 

could apply comparatively limited knowledge and flexibility to economic coordination, 

and their lesser complexity did not match the innovation, productivity or allocation 

efficiency of market economies.86 

 

As the rise of the market economy overcame the coordination limit to growth it has 

transformed the relationship between societies and their economies by splitting 

                                                
84 A competitive market is primarily characterized by: a large number of buyers and sellers who cannot 

control price, a standardized product, no barriers to entry, and perfect information. Callan, Scott J., Thomas, 
Janet M., Environmental Economics & Management: Theory Policy, and Applications (Mason, Ohio, 
Thomson-Southwestern, 2004), p. 25. 
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economies out of social institutions.87 Polanyi emphasizes that this act is without 

historical parallel. The fictitious commodities, labour and land, were increasingly 

coordinated without regard for the values of their underlying societies and ecologies that 

could not be captured within market exchanges. As the market economy has risen it has 

driven a particular kind of economic growth: the growth of private wealth captured 

within market exchanges. However, as I said in the chapter on political economy, while 

economic institutions have been split out of social institutions they cannot be understood 

separately. For reasons that will be explored at more depth in the upcoming sections of 

this chapter, the power of economic institutions relative to social institutions has, if 

anything, increased since their formal separation. For one example, consider the concept 

of Pareto optimality, that the market economy can achieve an allocation of resources in 

which it is impossible to make anyone better off without making someone else worse off. 

This concept is now used, though rarely named, to defend the status quo distribution of 

wealth and power as the best distribution of wealth and power possible. In effect, the 

concept serves to depoliticize the existing distribution of wealth and power, and thus 

ironically makes that existing distribution much more difficult to challenge politically. In 

relation to efforts to close the climate action gap, this problem is particularly evident in 

the often fierce opposition to the polluter pays principle that firms should begin to pay the 

cost of their pollution. However, those changes are a long way off at this point in the co-

developments of the three links that underpin the Expansion. With a coordination limit to 

growth overcome, technology rapidly co-developed with the market economy through the 

18th century, laying the technological and institutional foundation for the Expansion that 

was about to begin. 

 

3.c - Fossil Fuels 

 

With the transformations of the relationship between societies and their economies 

sparked by the Enlightenment and the rise of market economies, private growth was now 
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limited primarily by the availability of energy. The harnessing of fossil fuels transformed 

the relationship between economies and their energy regimes, overcoming an energy 

limit to growth and allowing for unprecedented increases in the quantity and 

concentration of capital. For the first time in human history it became possible to sustain 

exponential growth of the use of energy and materials over a period of decades and now 

centuries. The availability of this new quantity and concentration of capital made it 

possible for the expansion to truly begin. 

 

The ability of an economy to harness flows of energy establishes limits to the size of the 

economy and the character of the society. Pre-fossil fuel economies relied on harnessing 

a portion of the flow of energy from the Sun as that energy was absorbed and converted 

into biomass, wind and flowing water.88 The “engines” that powered pre-industrial 

economies were the muscles of people and animals, with a slowly growing share 

provided by windmills and waterwheels.89 Those muscles converted chemical energy, 

energy that was first harnessed by plants as they photosynthesized the solar radiation that 

bathed their land, into kinetic energy that moved the economy.90 No pre-fossil fuel 

economies could create or sustain mass manufacturing.  Even if a pre-fossil fuel society 

was organized to concentrate wealth, no pre-industrial societies could ever provide 

substantial material wealth to more than a small portion of the population.91 Most of the 

population lived in rural areas where they were in close proximity to the renewable 

energy sources that powered their economy. In turn, control of the land, with its seasonal 

flows of energy, provided the primary source of political economic power. The size of 

pre-fossil fuel economies was limited by the fraction of current solar energy that they 

could harness, an amount that grew linearly and slowly, if at all.  
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While the rise of market economies allowed for explosive increases in one of the primary 

sources of productivity, the division of labour, another primary source of productivity, 

capital, was still limited by the energy available to create and power it. Capital is not the 

invention of capitalism. In his book Capital and Steam Power John Lord argues that 

“capital existed from the first moment when primitive man saved something he had 

produced and could have consumed in order that he might in the future produce 

something more with its help.”92 Capital is present in all societies. Capital is the 

component of production that develops work and is not consumed in the process. This 

definition includes many kinds of capital that have only recently been recognized as such, 

a list that prominently includes human capital, ecological capital, social capital, 

manufactured capital, and financial capital. Manufactured capital, composed of 

technologies such as industrial machinery and transportation infrastructure, has long been 

understood to increase productivity, generally measured in relation to labour. For 

example, between 1900 and 2003 the increasing quantity and quality of manufactured 

capital allowed the average labour productivity of U.S. underground coal mining to rise 

from 1 tonne of coal per work shift to 3.5 tonnes per labour hour, and innovations in 

surface coal mining have made it possible to achieve 35 tonnes per labour hour in some 

places.93 Across industries there are similar stories of more and better kinds of 

manufactured capital enabling spectacular increases in productivity.  

 

The increase in the productivity of coal mining is demonstrative of the effects of a self-

reinforcing feedback loop between profit and capital, a feature of market economies. 

Investments in new capital have the potential to increase profits by creating new goods 

and services, increasing productivity, reducing costs, and improving quality. In turn, in a 

market economy individuals and firms re-invest a portion of their profits in their capital 

to remain competitive and increase their profits. This self-reinforcing feedback loop 

between profit and capital, where more capital creates more profit, and more profit 
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creates more capital, makes it possible for the economy to grow exponentially, as the rate 

of growth becomes proportional to the size of the economy.  

 

However, exponential economic growth can only be sustained if there is an adequate 

supply of energy. The rapid technological development that was unleashed by the 

Enlightenment increased the productivity of the manufactured capital of its host 

economies. However, during the 18th century the pre-fossil fuel textile factories of 

Europe were limited by their dependence on waterwheels to power their machinery, and 

the broader economy was still largely dependent on the muscle power of people and 

animals, sources of energy that grow linearly, if at all, and could not keep up with the 

energetic demands of market economies and rapid technological development. Consider 

transportation. An economy that can only use horses for transportation simply cannot 

match the transportation volume and speed that is possible in an economy that uses trains. 

Without unprecedented increases in energy efficiency, to support exponential growth the 

energy supply has to be able to scale up to keep providing the economy’s capital base 

with the flow of energy that it needs to work and grow.   

 

The harnessing of fossil fuels by efficient coal-steam engines gave societies access to a 

vast new source of energy whose rate of use could match the rate of growth of an 

exponentially expanding economy. In a pre-fossil fuel farm there is only so much that can 

be done to increase the amount of energy being harvested by the life on the farm from the 

current solar energy that is bathing the land. In contrast, fossil fuels compress solar 

energy harnessed by life over millions of years and thousands of kilometers. When 

extracted from the Earth and converted to human ends, fossil fuels provide power at 

densities orders of magnitude greater than anything muscles or any other kind of current 

solar-based energy is presently capable of. Power density is a measure of the rate of flow 

of energy (power, measured in Watts) over a particular area (density, measured in meters 

squared). Today, photovoltaic cell arrays produce power at densities of 20 to 60 Watts 

per meter squared (W/m2) by converting solar energy directly into electricity. Modern 

tide and upper-river electricity generation produces power densities of 10-50 W/m2. 

Modern wind turbines generate between 5 and 20 W/m2, large-reservoir lower course 
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hydropower generates 1 W/m2, and current biomass technologies provide less than 1 

W/m2. In contrast, fossil fuels are extracted at a power density of 1,000-10,000 W/m2.94 

When early industrial economies harnessed fossil fuels they were tapping into energy 

sources that could provide orders of magnitude larger flows of energy from smaller areas, 

and the speed of the flow could be increased with more extraction, processing and 

transportation capital. With fossil fuels the flow of energy available to economies could 

scale with the growth of their capital.   

 

The harnessing of fossil fuels removed barriers to the size and concentration of industrial 

capital. The power supplied through coal-steam engines allowed factories to become 

much larger and more productive. Coal-steam powered capital could manufacture goods 

at a lower cost, and often to a higher standard of quality, than their water wheel or 

human-powered competition. Power density of supply could be mirrored in the power 

density used by factories. Factories could now be scaled up as their greater productivity 

brought in greater profits that financed investments to expand and improve the factories’ 

productivity further. The high energy density of coal, the amount of energy per unit of 

volume, made it relatively cheap to transport. Since coal was relatively cheap to transport 

factories were freed from their reliance on proximity to flowing rivers to power their 

production. Factories became concentrated in cities where they could be close to their 

labour, markets, and the networks of competitors, suppliers and specialized services that 

further reduced costs, increased output and spurred faster innovation. The power density 

of coal-steam engines and the portability of coal combined to make coal-steam engines, 

mounted on trains and then ships, the dominant source of power for transportation. In 

turn, coal-steam powered transportation overcame transportation barriers to the size and 

concentration of industry, barriers that arose from the cost of transporting resources to the 

factories and the cost of transporting goods from the factories to market. In sum, the 

introduction of coal-steam engines allowed the factory system to grow and concentrate as 

it became more productive, capable, and profitable, and as coal-steam powered 

transportation expanded the distance to markets for resources and customers that could be 

reached from any particular factory.  
                                                
94 Smil, Vaclav, Energy at the Crossroads (Boston, MIT Press, 2003), p. 241. 
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The development of a fossil fuel energy regime sparked the beginning of an 

unprecedented period of sustained exponential growth. From 1750 to 1990 labour 

productivity increased 200 fold so that a worker in an advanced industrial economy in 

1990 produced as much in a week as their late-Enlightenment-era predecessor could 

produce in four years.95 In the 20th century global industrial output increased forty fold.96 

Today, the bigger the economy gets, the faster it grows. This historical fact is a direct 

consequence of the self-reinforcing feedback loop between profit and capital. The rate of 

change made possible by exponential growth is often poorly understood as small 

differences quickly compound into big changes. For example, in the late 20th century the 

Chinese economy began growing at a rate of around 10% a year. This meant the 

economic activity of well over a billion people, measured by the market value of their 

exchanges, began to double every 7 years or so. In more tangible terms, between 1981 

and 2004, an astounding 500 million Chinese moved above the global poverty line.97  

 

To achieve the transformation in the material conditions of life for billions of people that 

has occurred during the Expansion nearly unimaginable amounts of energy have been 

extracted and converted to human ends. To sustain the exponential growth of economies 

over the past two hundred years the usage of fossil fuels has increased exponentially. In 

1850 biomass still provided 85% of the global total primary energy supply (TPES). By 

1890 fossil fuels and biomass provided roughly equal shares of the global TPES, about 

0.7 terawatts (TW, 1012 watts) each.98 Then over the 20th century average per capita 

energy usage increased four-fold even as the population increased from 1.6 billion to 6.1 

billion people. To meet this demand sixteen-fold more fossil fuels were burned per year 
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at the end of 20th century then at the beginning.99 However, given the increasing 

economic and energy efficiency of energy use the total supply of useful energy to 

societies has increased 25-fold over the 20th century alone. Today, 85% of the TPES 

comes from fossil fuels, a staggering 10.44 TW.100 Fossil fuel energy regimes shattered 

the pre-Expansion energy limit to growth by giving economies access to concentrated 

ancient sunlight, and thereby giving their societies a capacity to re-engineer nature that 

Enlightenment thinkers could have hardly imagined.  

 

Fossil fuels transformed the relationship between economies and their energy regimes, 

and between energy regimes and their impacts on societies and ecologies. Most 

obviously, without fossil fuels there would be no problem of climate change, and far less 

air pollution of other kinds. Less obviously, the catastrophic biodiversity loss that the 

world is experiencing would have been impossible without fossil fuels powering 

industrial forestry, fishing and farming. However, when fossil fuels first began to power 

industrialization the global problems of climate change and biodiversity loss were a long 

way off. In the short-term, the new scale and concentration of industry created serious 

organizational problems for economies that had never managed that scale and 

concentration of manufactured capital.  

 

3.d - Corporations 

 

The dominant economic institutions of the 21st century were forged in the crucible of 

fossil fuel-powered industrialization. Fossil fuels made production at unprecedented 

scales and concentration possible, causing economies to reach organizational limits to 

growth that were overcome by the development of the modern business corporation. 

Corporations overcame the organizational limit to growth by allowing an unlimited 

number of people to combine their capital in a venture, creating a professional class of 

managers, and applying a machine pattern of organization to the people that worked the 
                                                
99 Flannery, Tim The Weather Makers (Toronto, HarperCollins Publishing, 2005), p. 77. 
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new capital. As corporations developed and grew they further transformed the 

relationship between societies and their economies. Corporations became a kind of 

cyborg: given the rights of free legal persons, yet hardwired to grow and organized like 

the machines they were adapted to manage. 

 

Before proceeding I should distinguish between “coordination” and “organization.” In 

this chapter I am using the term coordination to refer to the process by which decisions 

are made about who will produce what and who will consume what. In this chapter I am 

using the term organization to refer to how the factors of production are combined to 

execute those decisions.  

 

An organizational limit to growth is reached when the institutions that organize 

production become incapable of managing growing combinations of people, resources 

and capital. Neither the partnership nor the market economy were able to organize 

industrial production. Prior to the expansion, the dominant economic institution was the 

partnership. In a partnership a small group of people pool their capital and management 

skills to own and manage a business on the basis of their mutual trust and 

accountability.101 As industrialization increased the scale and concentration of 

manufactured capital there were not enough small groups of people that had both the 

financial capital and the management skill to develop the new industry.102 Furthermore, 

the nascent market economy was unable to make up for the organizational limitations of 

partnerships by organizing production without firms. This fact has begged a question: if 

the market economy can coordinate production and consumption why is it unable to 

organize production? The answer is most obvious in large-scale production, whether 

ongoing production in a factory or particular large-scale projects, such as the construction 

of infrastructure like bridges and ports. Large scale production requires large numbers of 

people organizing their work, resources and capital over time. The market economy’s 

ability to organize this kind of production without large firms was limited because of the 

transaction costs of continuously discovering options and then making and enforcing 
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agreements between all of these people over time made it prohibitively expensive to 

organize production without large firms.103 In other words, it has been cheaper to 

organize the production of a car than to create the conditions for the self-organization of a 

car through the market economy’s coordination processes. The organizational limitations 

of the partnership and the market economy created a demand for an institutional form that 

could overcome both the financial and managerial aspects of the organizational limit to 

growth.  

 

Corporations were a marginal and distrusted economic institution prior to the expansion. 

Prior to the Expansion the separation of ownership and management, one of the defining 

features of corporations, was thought to be corrupting because it put the managers in 

control of other people’s money, and thus lowered their incentive to do a good job or be 

honest about profits.104 The other defining feature of corporations is their division of the 

ownership of the firm into a potentially unlimited number of shares that can then be 

bought and sold in financial markets. Again, this feature of corporations could also be 

used for fraud as the sale of shares in corporations, particularly corporations involved in 

business in a country’s colonies, could be sold at greatly inflated value to a public that 

was ignorant of their true prospects.  

 

Over the 19th century, the problematic features of the corporate form became serious 

advantages for meeting the organizational demands of industrialization. Factories, and 

other fossil fuel-powered manufactured capital, quickly grow so big that it was 

impractical for a few wealthy investors to put all their wealth into massive industrial 

developments.105 By dividing ownership into shares corporations could concentrate the 

capital of an unlimited number of people, making it much easier to organize investment 

in large-scale industrial capital. Crucially, corporations also reduced the risk for 

individual investors because they allowed them to spread their wealth by buying shares in 
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multiple corporations, and therefore avoid ruin if any particular venture failed.106 

Corporations further reduced the risk of investment in large-scale industry by allowing 

their investors to sell their shares if they are concerned about the company’s fortunes. By 

allowing unlimited concentration of financial capital and by reducing the risk of 

investment corporations made it both possible and attractive for more people to invest in 

manufactured capital, and thus made it easier for ventures to attract the financial capital 

they needed to develop and grow. Finally, the separation of management from ownership 

created a professional class of corporate managers with the technical skills to manage the 

new industrial capital.  

 

The initial organizational advantages of corporations were further emphasized as the 

corporate legal form was changed to make it less risky for more people to invest in them. 

Throughout the first half of the 19th century the shareholders in a corporation were 

personally liable for the debts accrued by the corporation. Their personal assets, such as 

their homes and savings, could be seized to cover these debts.107 Unlimited liability kept 

many people, particularly people who were not part of the wealthy class, from investing 

in corporations. Railroad corporations, which needed vast pools of financial capital to 

finance their construction and operation, led lobbying efforts to persuade states to grant 

corporations limited liability; so that their investors could only lose the money they 

invested in the corporation, while their other assets, like their house, were protected. 

These efforts found success when the British Parliament passed the Limited Liability Act 

of 1856, a move that was swiftly copied throughout Europe and America.108109 Limited 

liability further reduced the risk of investment, and thus attracted more financial capital 

that allowed a further growth of corporations. 

 

With the demands of organizing the finance of industrial expansion met, corporations still 

faced significant organizational limits rooted in the costs of managing production. New 
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management structures were required to overcome what organizational theorist Clay 

Shirky calls the “institutional dilemma.” In Here Comes Everybody Shirky writes:  

 

Every institution lives in a kind of contradiction: it exists to take advantage of 

group effort, but directing that effort drains some of its resources away. Call this 

the institutional dilemma - because an institution expends resources to manage 

resources, there is a gap between what those institutions are capable of in theory 

and in practice, and the larger the institution, the greater these costs.110 

 

The institutional dilemma is driven by the fact that the complexity of a group, measured 

by the number of potential relationships within the group, grows faster than the number 

of people in the group. The number of new relationships added per new person increases 

in relation to the size of the group as a whole, with the third person adding two 

relationships and the hundredth person adding ninety-nine relationships. The institutional 

cost of managing these relationships is non-linear, the cost grows as the number of 

relationships increases. Militaries were likely the first organizations to respond to this 

managerial problem by developing command-control hierarchies to manage the 

institutional dilemma by replacing the network of relationships that spontaneously 

develops in all groups with comparatively few command-and-control relationships that 

were clear and linear.111 Furthermore, the new industrial production not only required the 

management of large numbers of people, resources and capital, it also required a degree 

of precision, efficiency, and predictability that was unprecedented. These new 

requirements were most pressing in railroad management, where errors could lead to 

deadly collisions and crippling delays. Appropriately, it was a railroad manager who 

invented the first commercial organizational chart in the mid 19th century, and with it six 

principles for running a hierarchical organization with a clear division of responsibility 

and lines of communication.112 Railroad managers invented modern corporate 

bureaucracy.  
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The management techniques that built on the railroad manager’s innovation took 

inspiration from both the military and the specialization and predictability of machines. 

Corporate managers turned their workers into extensions of their machines by creating 

precise divisions of labour, specializing their tasks, and using scientific techniques to 

analyze work processes to make them as simple and efficient as possible. Recall that the 

dominant currents of Enlightenment thought separated reality into two spheres, the 

individual person with the ability to reason and the rest of the universe, a grand machine 

awaiting human mastery. The machine pattern of management conceived of the managers 

as reasonable individuals and organized the workers as though they were simply parts of 

the machines they worked. The machine pattern of corporate management became 

standardized and was mass-produced, maintaining its dominance to this day, despite 

some high-profile exceptions in knowledge and creativity-based industries.113 Equipped 

with the new managerial techniques corporations became more and more competitive 

relative to individual contractors and networks of small firms, allowing the organization 

of larger and larger industrial enterprises to take advantage of the scale and concentration 

of capital that was made possible by fossil fuels.114 

 

As corporations became increasingly economically dominant they became more 

politically powerful. Corporate law was informed by the grant theory of corporations that 

conceived of corporations as entities of the state whose abilities were limited by the 

charter the state granted to them.115 Indeed, prior to the rise of the market economy the 

largest and most powerful corporations were instruments of state policy that were 

designed to further the states’ imperial and mercantile objectives. However, as social 

contract theory and the rise of the market economy separated the economy, which was 

considered the domain of private individuals, from society, which was the public domain 

organized around the state, corporations lobbied to become private entities with fewer 
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restrictions on their activity. As their economic power grew they were again successful. 

A series of legal judgements in the second half of the 19th century turned corporations 

into people in the eyes of the law. Corporations became private rights-holders whose 

legal structure was designed to ensure their freedom from domination by the state.116 The 

process of overturning the grant theory of corporations reached a tipping point in the 

1890s, when New Jersey and Delaware removed many of the restrictions to corporate 

activity in their states in a bid to attract corporate investment, and in doing so sparked a 

race to deregulate corporations. Corporations were then allowed to incorporate for 

broadly defined purposes, over unlimited periods of time, in any location they chose, and 

it became much easier for them to buy other corporations, merge with other corporations, 

and own stock in other corporations.117 These legal changes led to both the rapid 

incorporation of many businesses to take advantage of the new freedoms, and to a period 

of rapid consolidation that saw the growth of the first modern mega-corporations.118 By 

the dawn of the 20th century the corporation had replaced partnerships as the dominant 

economic institution in the U.S. and England. Corporations had shifted from being 

subordinates of their states to being the dominant entity of the market economy, entities 

whose successful lobbying efforts to increase their powers demonstrated their growing 

political influence over states.  

 

As corporations became legal people they created a governance problem that was 

resolved by mandating their managers to only seek private growth. The increasing 

number of shareholders actually increased the power of managers over corporations 

because the shareholders diluted each other’s influence. This created a governance 

problem, as corporate managers were seemingly free to do whatever they wanted with 

their power. Social contract theory, which was primarily concerned with limiting the state 

relative to individual citizens, had not anticipated such powerful private entities. Courts 

settled the issue as shareholders sued corporations whose managers did not solely pursue 

their shareholders interests, by which they meant pursuing profit. Courts responded 
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favourably to the shareholder lawsuits, narrowing the meaning of the “best interests of 

the corporation,” the standard that managements actions were held accountable to, to only 

allow corporate managers to pursue private growth for shareholders.119 Given the rights 

of a person, the ambiguities of corporate governance were resolved by legally 

engineering corporations to be profit machines.  Corporations became a kind cyborg, 

equipped with great economic power and the rights of a person, yet hardwired to use its 

power and rights only to pursue private growth.  

 

Competition transforms the corporate mandate to profit into an imperative to grow. The 

more competitive the market the harder it is to maintain a rate of profit. There is a high 

degree of consensus in liberal economic theory that perfect competition in a perfect 

market would drive profits toward zero. This would occur because customers would 

immediately shift all of their business to the firm that provided the lowest price, and the 

firms would compete with one another by lowering their prices until they could barely 

cover their costs. The empirical record shows that, while markets are never perfect and 

price is not the only part of competition, competing corporations do force each other to 

lower prices and/or improve the quality of the good or service, or at least improve the 

appearance of quality with their brands and marketing. This forces the corporations to 

invest a share of their profit into new capital that will increase productivity, reduce costs 

and/or improve quality or marketing. If a corporation in a competitive market falls behind 

its competitors and does not invest enough into new capital it will become less and less 

price and quality competitive until this self-reinforcing feedback loop drives it out of 

business. The victors then acquire the vanquished, or the vanquished corporations are 

liquidated and other corporations buy their capital in pieces. The double imperative for 

profit, both profit to invest in new capital to compete, and profit to pass on to 

shareholders as dividends or higher share prices, puts great pressure on management to 

aggressively pursue profit. The self-reinforcing feedback loop between profit and capital 

makes accelerating economic growth possible, corporate competition makes it almost 

mandatory.  
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The political and economic rise of corporations is demonstrative of how the parts of the 

three links co-developed to drive the expansion. Corporations were developed to 

overcome the organizational limit to growth created by the new scale and concentration 

of manufactured capital. The new scale and concentration of capital was made possible as 

the Enlightenment and market economies transformed the relationships between societies 

and their economies, and as fossil fuels transformed the relationship between economies 

and energy regimes, and the relationship between energy regimes and their impacts. The 

modern business corporation cannot be understood outside of this context. The legal 

transformation of the corporation into a private individual stems from both the 

Enlightenments focus on creating a separation between the public and private realm, and 

the market economy’s institutional separation of societies and economies. The 

corporation’s machine pattern of organization stems from the Enlightenment separation 

of man and nature, and the conception of nature as a machine to be engineered by 

reasonable individuals. Both the machine pattern of organization and the mandate that 

management only seek profit re-enforce the Enlightenment separation of facts and values, 

limiting corporations to increase their profits without consideration for the broader value 

of their work. The corporate growth imperative emerges from the relationships between 

corporations in a corporation-dominated market economy. Once in place, the growth 

imperative from corporate competition is a self-reinforcing driver of private growth and, 

by extension, the expansion. However, because the market economy systematically strips 

out the value of people, societies and ecologies that cannot be captured within private 

exchanges, the corporate profit machine is also an externalizing machine. The 

corporation combines great political and economic power with an imperative to grow the 

external damage it causes to societies and ecologies, if that damage will increase its rate 

of profit.  The corporation, the dominant institution of the market economy, perhaps the 

perfect vehicle for the Enlightenment’s quest to engineer nature to human ends, has its 

freedom limited by its imperative to drive private growth, even as that private growth 

causes broader damage.  
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3.e – Responsible States 

 

States responded to the damage caused by market economies by expanding their 

responsibilities to contain that damage and maintain the integrity of the societies, 

ecologies and economies that were necessary for further private growth. The Expansion 

has been sustained for two centuries because the underlying processes that drive the 

Expansion have powerful capacities for self-maintenance. To achieve stability a complex 

system must have self-maintaining feedback loops. So far, this section has focused on the 

development of self-reinforcing growth processes that emerge from the co-development 

of industrial technology, the market economy, fossil fuel energy, and corporations as part 

of a self-conscious social effort to master nature and create material wealth for private 

individuals. However, as the market economy is blind to the costs of production that are 

external to market exchanges, and as these externalities are sources of profit, the 

expansion has caused severe damage to societies, ecologies and the economies 

themselves, damage that threatens private growth by undermining the integrity of these 

systems, and thus their ability to provide the necessary inputs for production. Self-

reinforcing growth processes continuously push integrity limits to growth. Overcoming 

integrity limits to growth has required further transformations in the relationship between 

societies and economies. The state, which developed a dual responsibility for the security 

and prosperity of its citizens to maintain its legitimate authority, has responded to the rise 

of the market economy by expanding itself to contain the damage caused by the market 

economy, and in the process has become dependent on the growth it expanded to manage.   

  

An integrity limit to growth is reached when an economy causes sufficient damage either 

directly to itself, or to the societies and ecologies that it depends on, that it limits its own 

growth.  Economies depend on societies and ecologies for the capable people, social 

organization, ecological services and natural resources that economies require for 

production. The fact that functioning societies and ecologies create flows of value to the 

economy is the basis of the idea that they can be usefully thought of as forms of capital, 

whether human capital, social capital or ecological capital, that, like manufactured and 

financial capital, can be combined with other forms of capital to produce revenue in a 
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market economy. Societies, ecologies and economies are all complex self-organizing 

systems that have core rules whose integrity must be preserved if they are to maintain 

their function, reproduce themselves and provide flows of inputs to support further 

private growth. If these systems are damaged in such a way that the integrity of their core 

rules are compromised, as the climate is being damaged by the systematic release of 

carbon into the atmosphere, then the system can pass a tipping point at which it is no 

longer able to maintain its function or reproduce itself and could collapse. The collapse of 

overexploited fish ecologies from overfishing, and the subsequent collapse of the 

fisheries and the regional economies that relied on the fish ecologies, provides one of the 

most visceral examples of a failure to adapt to integrity limit as relevant governance 

institutions fail to take actions to change economic practice in ways that would prevent 

the destruction of ecological integrity. Self-maintaining feedback loops that will contain 

and reduce the impacts of the economy on itself, on its host society, and on the society’s 

host ecologies must be created and preserved to overcome integrity limits to growth. In 

The Nature of Economies urbanist and systems thinker Jane Jacobs refers to this quality 

as the “double fitness for survival,” the ability of communities of creatures to compete to 

feed and breed, and to cooperate to maintain the habitat that supports their life.120 

 

As market economies expanded with new technologies, energies and organizations they 

caused increasing damage to societies and ecologies that they were systematically unable 

to prevent. The market economy’s self-maintaining feedback loop works by continuously 

forcing uncompetitive individuals and firms to become more competitive or lose their 

resources to the individuals and firms that out-compete them. However, an unregulated 

market economy will damage itself as its business cycle causes periodic recessions and 

depressions. Furthermore, as we have already discussed, the damage the market economy 

causes to societies and ecologies is rarely internalized in the price of the goods and 

services that help determine their competitiveness. As people and nature are incorporated 

into the market economy they are transformed into the fictitious commodities of labour 

and land and stripped of their non-market qualities. The cost of damage caused to people 

and nature, and the societies and ecologies that create them, are largely external to market 
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exchanges of private property and therefore invisible to the self-maintaining feedback 

loops within the market economy. This is the dark side of Adam Smith’s “invisible hand” 

of the self-organizing market economy. The ecological economist Herman Daly calls this 

phenomenon the “invisible foot,” a force that destroys as the hand creates.121 The 

existence of externalities makes the production of harm within a market economy 

systematically cheaper than it would if there was a mechanism for internalizing the costs 

of harm into market prices, and therefore far more of it is produced than could be 

justified by the benefits of the destructive production. 

 

The use of child labour in factories is demonstrative of the impacts of an expanding 

market economy on the societies that host them. During early industrialization industrial 

firms focused on investing in their manufactured capital to increase the labour 

productivity of their factories. Imposing long hours, poor conditions and low pay on 

workers were effective ways to increase productivity rates and profit margins. 

Furthermore, when factory owners looked for cheap workers that would tolerate the harsh 

conditions they found children to be preferable to their parents.122 The raising of children 

is one of the core responsibilities of societies, and essential to their integrity, and yet as 

fossil fuels came to power England’s industrialization the market economy secured 

control of childhood and built growing pools of capital with their small hands. Child 

labour became an important source of competitiveness as the costs of lower wages, worse 

conditions, and harsher discipline were felt by the children and their families while the 

benefits of their cheap labour became a source of greater profits for the firms that 

employed them. 

 

As the market economy and industrialization caused greater and greater damage, societies 

protected themselves by expanding the responsibilities of their states to contain the 

damage, allowing the market economy to continue to expand without threatening the 

integrity of the systems that provide its inputs. Karl Polanyi calls this process the “double 
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movement,” a co-development of market economies and the state that results in their 

reciprocal expansion. In the double movement forces for the protection of societies, 

ecologies and economies meet forces for the expansion of the market economy.123 The 

forces are not abstract; they are embodied in people, classes, institutions, and movements 

that change over time. The state has been a primary site of the struggle inherent to the 

double movement because it is a society’s most powerful collective action institution and 

it is capable of major intervention in the market economy. Over the 17-18th centuries 

social contract theory and practice was developed to give states a dual responsibility for 

the security and prosperity of their citizens. In particular, the legitimate authority of the 

state was thought to rest on its ability to satisfy a social contract of reasonable individual 

citizens by providing security from internal and external violence, and, at a minimum, 

creating the private property, legal system and infrastructure that provide the foundation 

for their rising market economies. 

 

The dual responsibility for security and prosperity causes tensions when either the market 

economy or state policy puts the security and prosperity of different portions of the 

society at odds with each other. For example, during the first wave of enclosures in the 

16th and 17th century, a policy designed to benefit landowners, the depopulation of the 

English countryside was so severe that it threatened the integrity of English society and, 

by extension, its security and prosperity. The English state was moved to protect their 

society and economy by slowing down the process of enclosures. In The Great 

Transformation Karl Polanyi writes: 

 

England withstood without grave damage the calamity of the enclosures only 

because the Tudors and the early Stuarts used the power of the Crown to slow 

down the process of economic improvement until it became socially bearable - 

employing the power of the central government to relieve the victims of the 
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transformation, and attempting to canalize the process of change so as to make its 

course less devastating.124 

 

After security and prosperity became the expected results of state action, representative 

democracy became the expected process. As the Enlightenment climaxed in the 18th 

century its focus on the freedom and equality of reasonable individuals laid the 

foundation for democracy to become the third element of the social contract. The 

development of democracy created a new process for resolving the tension between the 

security and prosperity of different portions of society. Child labour, which was both a 

threat to the child’s security and to their future prosperity, as they would have to forego 

education for the factory, was one of the first issues that democratic states would act 

upon. For example, in England forces for the protection of society secured state 

regulation for safer working conditions and shorter hours through a series of Factory 

Laws that were aimed initially at increasing the protections of women and children. 

  

The expansion of the state to protect society occurred within the context of the 

development of broader movements and new institutions designed to check the damage 

caused by the market economy and its dominant institution, corporations. Workers 

formed unions that aggregated the power of their labour as corporations aggregated the 

power of their financial and manufactured capital. Unions and corporations came to 

reflect one another’s pattern of organization; they were both command-and-control 

hierarchies that turned their people into an effective machine. Unions used their 

economic power to win concessions from corporations for better conditions and wages. 

Unions also organized politically to back parties that would further expand the state’s 

capacity and responsibility in the 20th century to improve working conditions, raise 

wages, provide a social safety net, improve education and provide more health care for 

more people. During the Great Depression of the 1930s market economies caused such 

spectacular damage to themselves and their host societies that states had to intervene 

aggressively in their economies to restart growth through direct government spending and 
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regulation. The state intervention to end the Great Depression solidified a new level of 

public and elite acceptance for large states that actively managed their economies. As 

states expanded and unions won better wages and conditions from corporations, the rate 

of economic growth accelerated in the post-WWII period. States, with pressure and 

support from the broader forces for the protection of society, had managed to resolve 

much of the tension between their dual responsibilities for prosperity and security by 

expanding and intervening in the market economy. 

 

In the process of expanding to contain the destruction caused by the market economy the 

state’s resolution of the tensions between the security and prosperity of different portions 

of society became dependent on continual economic growth. Mitigating the impacts of 

the market economy is expensive. A growing economy provides the resources for a 

growing state. After two centuries the state and market economy have become tightly 

bound together: the market economy requires the state to maintain the conditions 

necessary for growth, and the state requires the resources from the market economy to 

mitigate the market economy’s impacts. Recessions are such a catastrophe for 

governments precisely because just as state resources are needed the most to cushion the 

social and economic impacts of the recession and stimulate recovery the tax revenue from 

the market economy is reduced. Continual economic growth makes it much easier to 

protect society from the destructiveness of the economy. The forces for the expansion of 

the market economy and the forces for the protection of society resolve their tension 

through the agency of the state and continual economic growth.  

 

The resolution of the tension between market expansion and social protection extends 

beyond simple government revenues and expenditures in any given year. When 

companies are growing they can provide growing profits to shareholders and rising wages 

to workers. Much of the broader social safety net, particularly pensions and insurance of 

many kinds, relies on growing investments in stocks, bonds, and other assets to meet their 

obligations. The non-governmental organization sector, which has joined unions as major 

organized forces for the protection of society outside of the state, itself depends on 

economic growth to provide the returns on foundation endowments necessary to fund 
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much of their operations. Finally, governments rely on economic growth to meet their 

growing obligations, and manage their debt. During a recession falling profits, wages, tax 

revenue, and asset values flip all of these relationships from resolving tensions to causing 

tensions between the economy and society. For example, governments can be forced by 

the bond market to pay very high interest rates to sell their bonds to finance their 

expenditures during a recession, and may be forced to cut social programs or become 

unable to borrow money. James Carville, a Democratic strategist in Bill Clinton’s White 

House, remarked during the recession of the early 1990s that he “used to think if there 

was reincarnation, I wanted to come back as the president or the pope or a .400 baseball 

hitter. But now I want to come back as the bond market. You can intimidate 

everybody.”125 

 

States have directly supported private growth in countless ways. States broke apart 

socially-mediated economic institutions to facilitate the market’s expansion, states 

provide education, physical infrastructure and many more direct and indirect investments 

in private growth, and states have played a notably prominent role build up the energy 

regimes that have powered exponential private growth. This section has focused on the 

role that states have played in overcoming limits to growth because it is that co-

development that has made states has become dependent on economic growth to meet 

their responsibilities. The greatest state interventions in the economy come when 

economic growth is directly threatened, and it seems inconceivable that a state would 

seriously threaten economic growth for almost any reason. Like the corporation, states 

have co-developed with the other three links during the Expansion to combine a vast 

power with a narrow range of possibilities.  

 

3.f - Financial Networks 
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Financial networks allow economies to overcome the actualization limit to growth. 

Economic growth requires entrepreneurial activity, defined broadly to include any 

activity to invest in improving the capacity of the human, manufactured, social, financial 

and ecologic capital used by an economy, or invest in creating more valuable 

combinations of capital. Actualization refers to the ability of an economy to realize the 

potential of its capital by giving entrepreneurs the ability to invest in improving 

productivity and creating new ventures. Financial networks concentrate financial capital 

and provide it to entrepreneurs to realize the potential of all of the other kinds of capital. 

Financial networks are older than the Expansion, and were essential to its initiation, so in 

a sense the actualization limit to growth was overcome a long time ago in places that 

experienced industrialization in the 19th century. Over two centuries ago classical 

economists considered financial capital to be the most important part of the economy 

because capitalists use financial capital to organize production. In this sense capital was 

the “head,” or governing portion, of the economy. Adam Smith particularly championed 

the importance of financial capital as he argued that as it was used to organize new 

combinations of labour, land and machinery it increased the division of labour in the 

economy, and thus through greater specialization and interdependence increased the 

productivity of the economy and, by extension, the wealth of the nation.126 In the 

dominant Enlightenment perspective the capitalist was a person gifted with the spark of 

reason to re-engineer the mechanical world of land, labour, and machines into more 

profitable combinations. However, in the last thirty years financial networks have 

globalized and financial sectors have expanded to take up greater and greater portions of 

their economies. Having overcome the actualization limit to growth, global financial 

networks now connect the world’s assets and create a baseline standard of exponential 

economic growth that creates enormous pressure to increase externalities to maintain or 

increase profits. 

 

The actualization limit to growth is reached when the inability of economic institutions to 

realize the potential of its entrepreneurs and capital limits the scale of the economy. 
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Today, this limit is most obvious in the poorest places in the world. Although, to be clear, 

that is not to say that the actualization limit is the only, or even the primary, reason that 

they are poor. The celebrated Grameen Bank, a financial institution that provides group 

financing to millions of women, was established after its founder, Muhammad Yunus, 

observed that vast numbers of Bangladeshi women were trapped in poverty because they 

could not escape a vicious debt cycle. The women had to keep paying most of what they 

earned in a day to informal lenders who charged extremely high interest rates for the 

loans the women needed to buy day-to-day resources.127 By providing poor Bangladeshi 

women with financial capital at low interest rates the Grameen Bank made it possible for 

many of them to begin to realize their economic potential by investing in capital to 

increase their productivity and start new ventures. Financial capital allows entrepreneurs, 

whatever their institutional context, to exploit the capital-profit feedback loop, in which 

capital is invested to generate profit, and that profit is re-invested in capital to create more 

profit. In a market economy a lack of access to financial capital makes entrepreneurs 

unable to improve or re-organize capital to create more valuable economic activity that 

would generate more profit, and this inability can limit economic growth.  

 

The financial networks that give entrepreneurs access to financial capital are rooted in 

formal property systems. This fact that is most obvious in places that lack formal 

property systems. Since 1950 there has been a massive global migration of people from 

rural areas to cities, and in poor and former communist countries those people have 

tended to move into informal housing that exists outside of the formal property system. 

Cities in these countries often have a downtown core of gleaming modernist high-rise 

buildings and a vast periphery of housing built with poor materials and no government 

standards. Some people living in these areas are highly entrepreneurial, some are 

desperate for work, and many are both. Many of them will rapidly get jobs and set up 

small businesses after they reach the city. However, while they may have jobs and micro- 

or small-scale businesses, they face enormous barriers to legalizing their property and 
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their enterprises.128 In turn, these barriers to entering the formal property system make it 

extremely difficult for their work to create self-reinforcing growth.  

 

In The Mystery of Capital, Hernando de Soto argues that in the vast areas of informal 

housing the entrepreneurial activity of the inhabitants does not create self-reinforcing 

growth because without formal property titles the inhabitants cannot store their profits in 

the market value of their homes and secure loans by pledging these assets as collateral. 

De Soto calls these informal assets “dead assets” because, unlike the assets in rich 

countries that are recorded in the formal property system, they only have a physical 

reality. In rich countries assets are brought to “life” by the formal property systems that 

take account of their market-relevant characteristics and create state-backed processes for 

enforcing contracts, thus making it possible for assets to have both a physical and a 

financial reality. The financial reality of assets is crucial to economic growth because it 

gives them the ability to secure loans. A degree of investment security is necessary for 

growth because, unlike manufactured or human capital, financial capital is destroyed if a 

venture fails. Consequently, the ability to secure loans with assets and thus reduce the 

risk of investment is essential for creating larger and larger flows of financial capital. In 

the United States, mortgages, which are loans secured with assets, generally the home of 

the borrower, are the most important means for entrepreneurs to acquire the financial 

capital they need to start a business.129 Once formal property systems give assets a 

financial reality they are able to provide security to leverage investments that improve 

productivity and increase the division of labour. Financial networks are built on top of the 

formal property system to transfer financial capital from areas of the economy that are 

saving to areas of the economy that need investment. In essence, formal assets create a 

key link in the self-reinforcing profit-capital feedback loop as they can store profits in 

their market value and that market value can then be used to secure loans that will be 

invested to create more capital and then more profit.  
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Financial networks, which predate the expansion, became one of the most important 

forces driving the creation of a global economy as they co-developed with states, market 

economies and fossil fuel energy regimes. The invention and development of formal 

property systems and the institutions that constitute financial networks, from banks to 

markets for stocks and bonds to insurance, all pre-date industrialization and the beginning 

of the expansion. During industrialization the existing financial networks made it possible 

for entrepreneurs to use the market economy, new technology, fossil fuels and 

corporations to continuously re-organize and develop capital. As the expansion began, 

self-reinforcing growth developed both the real economy and financial networks, 

increasing their interdependent size and complexity.130  

 

In the second half of the 20th century financial networks were globalized. The foundation 

of the modern global economy was established when the WWII Allies negotiated the 

Bretton Woods system in 1944 to create a system of international monetary relationships 

that would maintain stability after the brutal experiences of the Great Depression and 

Second World War. The system established the International Monetary Fund, initially 

designed to help balance payments between countries and thus support international trade 

and investment, and the World Bank Group that primarily receives deposits from rich 

countries and provides loans for investment in poorer countries. Over the following 

decades the World Bank became the largest source of financial capital for roads, power 

plants, dams, oil drilling, and coal mining in the world.131 In the 1970s the Organization 

of Petroleum Exporting Countries, an oil exporters cartel that included most of the 

world’s oil exporting countries, began to dramatically increase the price of oil. Oil 

importing countries had little choice in the short term but to pay. The result for the oil 

exporting countries was enormous windfall profits. The result for many poor and oil 

importing countries, many of which now had large foreign debts to pay for their domestic 

energy and infrastructure projects, was a rapid deterioration in their financial condition as 

their foreign debts and interest payments increased spectacularly. While the economies of 
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rich oil importing countries suffered many impacts from the steep rise in oil prices, their 

financial institutions benefited as oil exporting countries looked for places to invest their 

windfall profits and found investing in the financial institutions and assets of rich 

countries to be preferable to re-investing in their domestic economies. The upshot of this 

process was the creation of massive pools of financial capital that had to be lent for the 

financial institutions to make a profit and pay returns to their oil-rich investors.132  

 

Global financial networks became a key driver of the neoliberal movement to expand 

market economies by removing barriers to trade, shrinking government services, and 

privatizing public or common assets. On the one hand, the huge pools of financial capital 

created by the oil crisis became a strong incentive for the globalization of finance and 

trade as states and corporations that wanted access to the financial capital would work to 

remove barriers to international financial flows so investors could move financial capital 

in and out of the country and their corporations.133 On the other hand, the threat of 

bankruptcy facing poor oil importing countries became a coercive tool for removing their 

barriers to finance and trade. Many of these countries, particularly in Latin America, had 

to go to the World Bank and IMF for new loans and reduced interest rates on their 

existing loans. The World Bank and IMF insisted that these countries accept Structural 

Adjustment Programs (SAPs) as necessary conditions for the new loans and payment 

terms. The SAPs expanded the market economy by breaking trade and financial barriers 

and contracted the state through privatization, subsidy elimination, and the slashing of 

government programs. As global financial deregulation gained momentum the pool of 

global financial capital continued to grow, and states removed barriers to trade to 

compete for investments from the growing number of multi- and transnational 

corporations that wanted access to increasingly global markets for their production.134 In 

sum, the existence of a huge pool of financial capital looking for investments created one 
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of the major drivers of the neoliberal movement. The global economy that has arisen 

since the early 1980s is primarily financial, as global financial flows are much larger than 

global trade flows.135 

 

Globalized financial networks control flows of capital in ways that simultaneously make 

financial capital more accessible for many and increase the centralization and scale of the 

organization of the global economy around huge corporations and financial institutions. 

Globalized financial networks pull in financial capital from distributed sources such as 

household savings, pension and insurance plans, and business profits, and they pull in 

financial capital from increasingly large and centralized hedge and private equity funds, 

funds that receive much of their financial capital from rich individuals. Global financial 

networks distribute a portion of that flow of financial capital broadly as consumer credit 

for the purchase of goods and services from groceries to homes to post-secondary 

educations, they direct some financial capital toward investment in new and small firms, 

and they direct huge flows to large corporations. 

 

The last twenty years have been a period of rapid consolidation and growth in the 

banking sector, particularly at the global level, that corresponds to the growth of multi-

national corporations relative to the broader economies they operate in. In 1985 the 

largest bank in the world was Citicorp with $167 billion in assets. In 2004 Citicorp’s 

descendent, Citigroup, had $1,484 billion in assets, almost ten times the size, and was 

only the second largest bank in the world. The tenth largest bank in the world, Bank of 

America, with over a trillion dollars worth of assets, was more than twice the size of the 

largest bank in the mid-1990s, Deutsche Bank.136 In the United States, the ten biggest 

commercial banks increased their control of that country’s banking assets from 29% to 

49% in the decade between the mid-1990s and mid-2000s.137 The economies of scale and 
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scope allowed by the consolidation and growth of these banks led to skyrocketing profits. 

In 2005 American banks scored a fifth straight year of record profits, $134 billion. More 

importantly for shareholder value, their return on equity, or profit as a percentage of 

capital, was close to 60-year highs in 2006.138 The recipients of most of the lending that is 

generating these profits are multinational corporations. In the same period that global 

economic deregulation has led to vastly larger financial institutions the world’s 

proliferating multinational corporations outpaced the growth of the global economy as a 

whole by upwards of 5% per year.139 In other words, if the global economy is growing at 

around 2.5% a year and the world’s multinational corporations are growing by at least 

7.5% then the world’s economy will double in a little less than thirty years while 

multinationals will, on average, double their size in a little less than ten years. This feat of 

economic centralization has been achieved by raising vast quantities of capital to finance 

corporate growth through debt instruments such as loans and corporate bonds and by 

issuing shares on stock markets.140 In turn, this has necessitated ever more rapid growth 

to repay their debts with interest and make their stocks a competitive investment in 

broader financial markets. 

 

Financial networks build a tower of financial capital on a foundation of assets, with 

increasing risk accompanying increasing height and compelling faster growth. As more 

and more financial capital is created, greater and greater leverage can be provided to 

entrepreneurs to invest in capital and re-organize the factors of production to create more 

profit, and the risk to the financial networks and the real economy grows. For example, 

leveraged buyouts simultaneously increase the centralization of the global economy and 

its level of risk. In a leveraged buyout a firm uses a large amount of debt, the leverage, to 

purchase a controlling share of another company’s stocks with the assets of the target 

company offered as collateral to secure the loans that make the deal possible. So a firm 

could buy a controlling interest in a company for $1 billion dollars with $100 million 
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coming from the firm itself, and $900 million of leverage loaned by financial institutions. 

The target company’s assets provide the collateral that reduces the risk of the loan. The 

newly acquired company must then generate enough profit to both pay the debt that 

financed its acquisition with interest and provide a return to the company that has taken it 

over. The pressure for profit from debt creates a strong pressure to reduce costs by laying 

off workers and imposing more costs on societies and ecologies through greater 

externalities, and there is a much greater risk of the company going bankrupt and shutting 

its doors. The growing level of debt in societies and economies increases risks and 

increases pressure to grow.  

 

As the neoliberal movement has succeeded in removing barriers to global financial 

networks it has made the vast majority of the world’s assets compete with each other to 

provide the greatest rate of return or risk liquidation. In The Ecology of Commerce Paul 

Hawken describes the effect of globalized financial markets on the real economy: 

 

By making the entire world economic system exchangeable on a moment’s notice, 

we have in essence set up a new standard against which all economic activity is 

measured. We have created a common global value system that is measured in 

monetary terms alone, one that has little or nothing to do with the search for a 

sustainable future that will support human civilization.141 

 

This means that a company harvesting timber at a sustainable rate must compete with a 

hedge fund that has purchased consolidated high-risk variable-rate mortgages sold to 

homeowners to finance their consumption. If the forest corporation is generating less 

shareholder value than the hedge fund it is both compelled by market logic and legal 

mandate to take action, perhaps by liquidating the forest and investing the profits in 

financial markets. The effect is to produce a constant pressure on the management of 

every corporation that has to decide whether or not they will dredge the ocean for fish, 

strip mine the land for ores, and rip the life from soil through the intensive cultivation of 

cash crops. The future is discounted by the imperative for private growth, now.  
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The competition to grow systematically pressures states to allow market externalities to 

continue or increase, whether the damage is done to people and societies, local 

economies, or ecologies. Externalities are sources of profit, profits that are even more 

important when one needs to keep ahead of debt payments. Poor countries with large 

debts are forced to extract more profit from exporting the life and resources in their 

forests, oceans, mountains, rivers, and fields to service their debts. For example, China’s 

success to date in industrializing itself has rested in part on its society’s ability to tolerate 

extremely low wages, social dislocation and ecological damage. China’s willingness to 

tolerate these externalities has placed great pressure on competing societies and 

economies to tolerate externalities in order to attract investment, or even just service their 

debt.  

 

Financial networks are the last adaptation to overcome limits to self-reinforcing growth 

that will be identified in this brief history of the co-development of the three links during 

the Expansion. There are other limits that have not been included, or given the attention 

that they deserve. However, the limits that have been identified here, and, more 

importantly, the ways in which those limits have been overcome, combine to demonstrate 

how today’s political economy has co-developed over the last few centuries to both drive 

self-reinforcing private growth and make our societies and economies dependent upon 

the same. The role of financial networks in overcoming the actualization limit distils the 

story, on the one hand liberating the market value from assets so that entrepreneurs can 

increase productivity and growth, and on the other hand binding nearly all societies and 

economies, with their many kinds of assets, to grow fast or face ruin.  

 

To return to the language of complexity science, the attractor that organizes the political 

economy of societies integrated with the global economy is the pursuit of private growth. 

The co-development of the three links during the Expansion has created a series of 

feedback loops, from the self-reinforcing feedback loop of profit and capital that drives 

exponential growth to the self-maintaining feedback loop established by the expansion of 

the state and civil society to contain the market’s damage. These feedback loops reinforce 
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and maintain private growth as the attractor that organizes our political economy. Today, 

after two-centuries of Expansion, the Enlightenment project to master nature and govern 

societies through individual reason has found decidedly mixed success: creating 

unprecedented material wealth for private individuals while binding our governance 

institutions within a narrow set of political possibilities.  
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Chapter 4 – Limits 

 

To understand where the market fix has come from, what is preventing the market fix 

from being implemented, and what its chances for success would be if it were 

implemented we have to understand its systemic context. The first section of this chapter, 

growth network, builds on the idea that the pursuit of private growth is the attractor that 

organizes today’s political economy by mapping out the core rules and the network of 

institutions, which I call the growth network, whose feedback loops reinforce and 

maintain private growth. The growth network places limits on political possibility. The 

market fix’s policy package has been designed specifically to work within the political 

limits that are maintained by the growth network, and use the growth network’s power to 

scale up high-efficiency and low-GHG energy technologies. The Limits chapter 

concludes by arguing that technological and energetic limits will make the market fix 

either too slow to close the climate action gap, or too expensive to avoid running up 

against the political limits maintained by the growth network.  

 

4.a – Growth Network   

 

As the elements of our political economy co-developed during the expansion they have 

created a network of institutions that limits political possibility. In part 1, Political 

Complexity, I introduced political economy and complexity science as the theoretical 

underpinnings of this thesis. Political economy guides us to focus on the relationship 

between societies and economies to understand why it has been so difficult to close the 

climate action gap. Complexity science guides us to think of our political economy as a 

system and understand the attractors, core rules and feedback loops that maintain its 

current state, and could be influenced to change that state. By understanding and mapping 

out core rules and feedback loops we can develop a strategic understanding, an 

understanding of the problem that can guide strategic action because it is neither too 

abstract to be useful, nor too particular to the actions of parts of the system that it fails to 

adequately address the underlying dynamics that emerge from the interactions of those 
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parts in the system. In the previous chapter, Expansion, I explored the history of the co-

development of the three links that has driven the expansion and argued that the pursuit 

of private growth has become the attractor that organizes our political economy. In the 

beginning of this section I will propose a set of core rules that maintain the pursuit of 

private growth as the attractor that organizes our political economy. I will then map out 

the network of institutions, which I call the growth network, that embody the feedback 

loops that reproduce those core rules every day. The growth network is significant 

because it is the particular entity that limits the realm of political possibility, making it 

extremely difficult for states to threaten either general private growth or the private 

growth of particular powerful interests.  

  

No matter how complex the system, attractors can often be described with a relatively 

small set of core rules. By reflecting on the history of the co-development of the three 

links that has driven the expansion I propose that the adaptations that overcame limits to 

growth provide a good starting point for the identification of core rules. My first draft of 

this list had six rules, one for each adaptation. However, the rules for the market economy 

adaptation to the coordination limit, the corporate adaptation to the organization limit, 

and the financial adaptation to the actualization limit were similar enough to be 

synthesized. The rules from the Enlightenment’s adaptation to the technology limit and 

the fossil fuel adaptation to the energy limit also fit together. Accordingly, I have 

condensed the list from six rules into three. This set of core rules is intended to provide a 

starting point that can be improved through further experience and reflection.  

  

Rule 1 – Technical mastery - from adapting to the technology limit and the energy limit: 

the hardest social and economic problems are managed with reason, technology and an 

energy supply that grows to meet demand.  

 

Rule 2 – Growing grofit - From adapting to the coordination limit, organization limit, and 

the actualization limit: the majority of individuals and firms working in the market 

economy seek profit, the dominant economic institutions loop profit and capital to do 
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whatever they can to grow, and assets must provide growing rates of profit or be 

liquidated. 

 

Rule 3 – Reciprocal expansion - From adapting to the integrity limit: the state and civil 

society maintain the conditions for private growth by expanding to protect societies, 

ecologies and the market itself from the damage caused by a growing market economy 

and its dominant institutions.  

 

The combination of technical mastery, growing profit and reciprocal expansion has 

driven and maintained the pursuit of private growth as the attractor that organizes our 

political economy. All of these rules must be true for that attractor to maintain its 

dominance.  

 

The challenge of preventing catastrophic climate change highlights a potential 

contradiction between the growing profit and reciprocal expansion rules. In chapter 1, 

Political Economy, I argued that attempts to create a global agreement to implement the 

market fix are designed to overcome the collective action problems faced by individuals 

states, notably the threat of competition from other states that are not acting to reduce 

their GHG emissions. The context for the two-decade-long-and-counting UNFCC 

negotiations is the rise of a global economy that, for the first time in human history, has 

created an integrated global economic network that coordinates production and 

consumption in real time, and has significantly increased the pressure on states to 

maintain and advance the economic competitiveness of their populations, regions and 

firms. In The Rise of the Network Society Manuel Castells argued that the global 

economic network is so powerful because of its credible threat to “switch off” entities 

that do not conform to its logic, whether that entity is an individual, a firm or a whole 

country and region. The liberal political strategy that underpins the attempt to achieve a 

global agreement is rooted in the idea that the UN, as facilitator of international 

agreement, is a proxy for a global society that represents the diverse interests and values 

of the global population that is capable of regulating the global economy. However, 

political economy challenges the liberal idea that states treat the interests and values of its 
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population equally, and instead suggests that state decision-making occurs on a tilted 

playing field that gives priority to economic interests and their associated values. The rise 

of a global economy has simply tilted the playing field further, at best forcing greater and 

greater social mobilizations to check and channel economic interests. This is a problem 

because to maintain the reciprocal expansion rule states must impose particular limits on 

some major economic interests in order to benefit the society as a whole and protect the 

market economy from the damage it causes to the systems that support it.  

 

To test this idea I showed that economic characteristics are the most important for 

predicting state climate action. States that are rich and have low carbon intensities have 

done the most to close their climate action gaps, while states that are rich and have high 

carbon intensities, and states that are relatively poor and growing quickly, are rapidly 

increasing their GHG emissions. The failure to date to even begin implementing a global 

market fix suggests that the operation of the growing profit rule may be contradicting and 

changing the reciprocal expansion rule.  

 

The co-operation of the growing profit and reciprocal expansion rules has always caused 

tension. The tensions have been primarily resolved through further economic growth, 

aided by the technical mastery rule, democratic process and the shifting of economic 

damage onto nature and marginalized people. Perhaps the best example of this resolution 

occurred in the economic boom that followed WWII when government, corporations and 

unions established a collaborative relationship to establish a large middle-class that built 

the cars, highways, homes, electronics and convenience items that would define the 

consumer economy of the second half of the twentieth century. One of the reasons that 

growing profit is now contradicting and changing reciprocal expansion is that in recent 

decades the co-developments that have driven the expansion have culminated with the 

creation of a global growth network that imposes tighter boundaries on the realm of 

politically acceptable interventions in the market economy. While these boundaries are 

described by neoliberalism, the political philosophy that emerged from the growth 

network in the 1970s and 80s, it is maintained by the growth network’s capacity to switch 

off the places that do not adhere to its logic. Furthermore, climate change is a global 
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problem, and while it will impact the poorest people in the world more than people in 

wealthier societies, it cannot be displaced onto marginalized people. Finally, the next 

section, Energy and Technology, will focus on the limited ability of technological 

development to reduce GHG emissions if the market fix were implemented. However, to 

develop a strategic understanding necessary to respond to these political, technical and 

energetic limits it is necessary to first explore in more depth the particular entity that 

embodies the feedback loops of our political economy, and is preventing global 

agreement to the market fix, and will resist its implementation should that agreement ever 

be reached.   

 

The growth network is a network of institutions that drive and depend upon economic 

growth. Networks are defined by the things that they connect together and the logic that 

shapes the operation of the connections. The growth network includes the economic 

institutions of the global economy, and the global economy embodies and re-enforces its 

dominant logic. The growth network thus incorporates the market economy’s feedback 

loops that strip non-market values and allocate assets, and the corporate and financial 

feedback loops between profit and growth. The global economy is a tiered network 

dominated by large corporations and financial institutions. The central tiers of the global 

economic network concentrate flows of resources, capital and information into global 

cities. In turn, the network architecture reproduces itself down through the middle and 

then the peripheral tiers of the network, moving outwards geographically, to coordinate 

the production of smaller and smaller urban centers and rural regions in relation to their 

comparative global economic advantage.142 However, the growth network is not just the 

global economy.  

 

In the last chapter, Expansion, we explored the ways in which the rise of the market 

economy created distinct social and economic institutional spheres. The growth network 

connects across these separate institutions, binding them together within its logic. This 

                                                
142 Castells, Manuel, The Rise of the Network Society, Second Edition (Oxford, Blackwell Publishers, 
2000), p. 410 
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pattern is most obvious in states, whose responsibility to expand to ensure prosperity and 

security has created a feedback loop that makes states work to drive private growth, and 

depend upon the same. Yet, the relationship is about more than aligned interests. From 

the “revolving door” phenomenon that sees people move from government to private 

business and back, to the political lobbying and campaign spending industries, the 

network of relationships between economic institutions and government have become 

ubiquitous and powerful. Furthermore, since the growth network began to emerge as a 

global entity in the 1980s the parts of states that are the most important for the economy - 

notably treasuries and central banks - have become increasingly powerful relative to the 

parts that are less directly important for the economy, notably the agencies providing 

social support and environmental protection. The people and institutions in the central 

tiers of the growth network, whether corporate CEOs or deputy finance ministers, 

reinforce each others power by creating circles of inclusion in important information 

flows and decision-making. The parts of states that are not in the central tier of the 

growth network are simply not plugged into the relevant information flows and decision-

making processes. 

 

The pattern of dependence upon growth and connection into the growth network extends 

beyond the state into other parts of society. Much of civil society is funded by 

foundations that rely on the wealthy for their endowments and operations, and financial 

networks for returns on those endowments. Many families rely on investments in 

financial networks to finance the retirements of their elderly and the educations of their 

children. Families that do not have these kinds of resources rely on the state, and thus 

also rely on private growth. Pension funds and endowments have grown so much that 

they are now some of the most important sources of financial capital in financial 

networks. The recent rise of sovereign wealth funds, the mammoth investment arms of 

states with large resource and reserve-bases, such as Saudi Arabia and China, creates new 

connections between economic and social institutions within the growth network. The 

growth network is not confined within a distinct economic sphere; the growth network 

permeates society and binds people and social institutions to its logic.  
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To understand the growth network’s capacity to shape state decisions it is essential to 

understand that while it concentrates flows of resources, capital and information, it is also 

a fundamentally self-organizing network. A network is a system with parts that connect 

together and operate with relative autonomy according to a shared logic. Societies and 

ecologies spontaneously organize themselves into networks. In contrast, machines tend to 

be systems whose parts are organized by a central authority. Bureaucracy, whether in 

corporations or government, is designed to impose the machine pattern of organization 

onto the networks that spontaneously form within any organization. The machine pattern 

of organization is most easily recognized by the existence of an executive body that uses 

its power to manage the parts through a cascading hierarchy of command. The 

institutions within the growth network have executive bodies and machine patterns of 

organization, but there is no executive body that commands the growth network as a 

whole. The growth network’s pattern of organization can be usefully compared to the 

internet, an entity whose individual machines operate through command-and-control 

hierarchies, and yet whose content and organization is co-created by all of the users of 

those machines creating and consuming media and information together. The growth 

network is not solely, and perhaps not even primarily, connected together at the 

institutional level of organization. With the rise of modern information technology the 

boundaries between and within institutions have become increasingly permeable, and the 

network pattern binds institutions together at many scales as people work to make 

connections that will help them within their institutional contexts. 

 

The growth network self-organizes to promote private growth everywhere it reaches, and 

it self-organizes to contain and defeat threats to its private growth. Attempts to limit the 

private growth of particular entities in particular places can cause the growth network to 

self-reinforce to protect those entities as their limitation can cause rippling impacts across 

the growth network’s tight connections. Imagine a coal company operating in West 

Virginia. A threat to the interests of a coal company in West Virginia is a threat to the 

hedge fund that has invested in it. In turn, the threat to a coal company in West Virginia 

becomes a threat to the hedge fund’s wealthy clients in New York and the public school 

teachers from a mid-western state whose pension fund has invested in the hedge fund. 
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What started as a local effort to regulate a coal company’s actions can now trigger 

political mobilization from the hedge fund’s managers and investors, and the teacher’s 

union. Attempts to craft and pass climate legislation in the US have been continuously 

contained by this logic. Opposition was concentrated in states with carbon intensive 

economies, particularly from coal electricity generation and declining manufacturing 

bases. These states faced the threat that significant parts of their economies, and thus 

many places that generated income and wealth with those parts, would be switched off by 

the growth network if the law passed. The most effected industries, notably fossil fuel 

companies and agricultural interests, concentrated their spending in those carbon 

intensive states, in Washington lobbying efforts, and in national media. Lawmakers 

responded to this effective pattern of resistance by negotiating compromises that made 

the law less effective and less popular.143 With the failure of the climate bill in the US 

Senate, a failure caused by the inability of the bill’s proponents to get Democrats from 

some of the most carbon intensive states to vote for the bill, the focus of powerful parts of 

the growth network has now shifted to repealing California’s nation-leading climate laws, 

with a flood of out-of-state corporate spending driving a ballot initiative to suspend their 

flagship climate law.144 

 

One way to understand the operation of the growth network is through a modification of 

the concept of Pareto optimality. Pareto optimality is a situation in which it would be 

impossible to make anyone better off without simultaneously making someone else worse 

off, and it is the theoretical outcome of free trading within a market. One of the problems 

with this concept is that it is inherently conservative of the existing order. For example, in 

a slave economy freeing the slaves would be counter to Pareto optimality because it 

would make the slave owners worse off. The growth network will self-organize to fight 

threats that would make its parts worse off, and the greater the threat the more the growth 

network will self-reinforce to defend itself in that particular place. This quality of the 

growth network both concentrates opposition to climate action in places with high carbon 

                                                
143 Roberts, David, “Why did the climate bill fail?” Grist.org, July 26, 2010. 
144 Woody, Todd, “Koch brothers jump into prop 23 fight,” Grist.org, September 3, 2010. 
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intensities and/or relative poverty, and gives that organized opposition connections 

outside of the jurisdiction that can be used to gain even greater leverage. In this regard its 

lack of a single executive body actually makes the growth network more effective 

because it can be faster, more flexible, more intelligent, and more comprehensive in its 

reach than any single executive could be.  

 

However, it is not true that the growth network simply defends the current distribution of 

resources by fighting policies that would make one of its parts worse off. There is a 

power gradient within and between the growth network’s tiers, and the growth network 

will not self-reinforce to protect the interests of its less powerful parts if the action will 

benefit its more powerful parts. Like the set of core rules that I proposed earlier, the 

following kinds of power are integrated with one another and provisional. Again, these 

can be improved through further experience and reflection. The four kinds of power that I 

will highlight are: connection, concentration, administration and ideology.  

 

Power 1 - Connection – The growth network’s entity have wildly different numbers of 

connections. A few institutions, such as the world’s biggest finance and energy 

corporations, possess orders of magnitude more connections than the average entity. How 

do we measure numbers of connections? Trading partners is one way, and gets at a 

traditional measure of corporate size: revenue. In addition to the sheer number of 

connections, an entity in the central tiers of the growth network will have strategic 

connections. Strategic connections provide access to resources, such as capital, 

information, and media, which can be used to drive the entity’s private growth and 

defend its interests. One of the most effective ways to exercise power within the growth 

network is to make or break strategic connections for other entities. For example, in the 

US and Canada corporations have secured much better access to popular media than their 

union counterparts by owning media and paying for advertising.  

 

Power 2 – Concentration – The growth network connects its central tiers to flows of 

resources from its peripheral tiers. In the process, the growth network strips the non-

market values from the factors of production that it accesses and allocates in markets. 
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The entities in the growth network’s central tiers get larger and larger as they concentrate 

these flows of resources and invest their profits, or surpluses in the case of social 

institutions, in their capital base. Thus, another way to measure the power of entities 

within the growth network is to measure their ability to concentrate the greatest flows of 

resources from middle and peripheral entities. Big corporations are thus relatively 

powerful within the growth network, and so are states that concentrate tax revenue and 

civil society organizations that concentrate donations and foundation money. Connection 

and concentration power are mutually re-enforcing.  

 

Power 3 – Administration – The growth network provides the structures and processes 

that administer the daily economic lives of the millions and then billions of people and 

institutions that are connected into its middle and peripheral tiers. As the growth network 

has monopolized the coordination and organization of economies, participation in the 

growth network provides some degree of relative prosperity and security. The threat of 

being switched off from the growth network is so effective precisely because it is so 

difficult to live and work outside of the growth network.   

 

Power 4 – Ideology – The growth network creates the conditions that re-enforce its own 

ideology. The most obvious expression of this power is the media celebration of the 

pursuit of private growth and individual celebrity. Deeper expressions of this power 

include the way that the growth network promotes a focus on individuals and nuclear 

families over community through a shifting labour market that encourages people to 

constantly travel for work. One of the deepest and most important expressions of this 

power is the way that the economic insecurity created by the growth network’s 

coordination and organization of the economy compels its participants to rely on the 

growth network’s ability to manage that insecurity. For example, during the Great 

Recession that began in 2008 momentum to reform the central entities of the growth 

network was contained by the imperative to get those entities working again so that they 

would provide the jobs, financing and investment returns that people in the middle and 

peripheral tiers rely on. The growth network presents itself as the solution to the 

problems that it causes, thus reinforcing its ideological power.  
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Climate action goes to the interests of some of the most powerful entities in the growth 

network: financial and energy corporations. Not only are these entities amongst the 

largest corporations in the world, their services are also required for the growth of 

virtually all other entities in the growth network. Countries with high carbon intensity or 

high growth potential have the biggest climate action gaps because climate action is a 

bigger threat to the growth network in those places than it is in other places, and they will 

accordingly resist agreement to a globally coordinated market fix. When the sources of 

political opposition within these countries is disaggregated the places with the highest 

carbon intensity or growth potential are the places that are blocking action at the higher 

levels - whether we’re talking about Alberta’s tar sands or the actions of US Senators 

from coal-states. Neighbouring jurisdictions, such as BC and Alberta, can demonstrate 

wildly different climate action if they have different carbon intensities. This is the central 

dilemma that was raised in Political Complexity, that it is a huge problem if the places 

that are doing the most to cause climate change are also the places that are the least likely 

to take serious action to stop it. The engine of this problem is the growth network.  

 

The growth network creates political limits that are driving a growing contradiction 

between the growing profit rule and the reciprocal expansion rule. As the reciprocal 

expansion rule is changed, the integrity of our political economy is threatened by the 

looming impacts of catastrophic climate change. Within that context, the market fix is 

designed to use the technical mastery rule to resolve the tension between growing profit 

and reciprocal expansion.  

 

4.b – Energy and Technology   

 

So far I have focused on the political limits that have shaped the market fix and prevent 

its global agreement. The market fix relies on the assumption that if it were implemented 

then rapid technological development and deployment would allow for the rapid 

reduction of GHG emissions without running up against the political limits maintained by 
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the Growth Network. In this section, I argue that even if the market fix were 

implemented, the technical and energetic limits to the transition to a zero-GHG emission 

economies are so great that it is highly unlikely that this transition can be accomplished 

without triggering fierce resistance from the growth network. To return to the core rules 

of our political economy, my argument is that we do not have sufficient technical mastery 

to resolve the tension between growing profit and reciprocal expansion.  

 

In the Introduction and Part 1, Political Complexity I have already described the market 

fix. I will now quickly review the market fix with a bit more attention to the specific 

history of its development. The three links tool is useful for exploring the market fix. 

Recall that the three links tool emphasizes three primary interventions to close the 

climate action gap. The three primary interventions work on each of the relationships, or 

links, of the system that is causing climate change:  

 

• Society [Population] <=> Economy [GDP/population] - transforming society so it 

develops an economy that provides services with limited externalities and without 

needing to grow, 

• Economy <=> Energy [Energy/GDP] - transforming the economy so it provides 

services for society with much less energy, 

• Energy <=> Impacts [CO2//Energy] - transforming the energy supply so it 

provides energy without emitting GHGs.  

 

Mathematically, the challenge is to solve this equation to reach zero GHG emissions by 

mid-century:  

 

(Population)(GDP/population)(Energy/GDP)(CO2/Energy) = 0 

 

The market fix is designed to use the growth network’s self-reinforcing dynamic to 

reduce GHG emissions by transforming the second and third links between economies, 

energy regimes and their impacts, while maintaining the first link, the relationship 

between societies and economies. In essence, the market fix is designed to work with and 
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harness the power of the growth network by combining GHG pricing, investments in 

low-GHG energy and high-efficiency technologies, and selective regulations to improve 

technologies and drive down prices so that high-efficiency and low-GHG technologies 

become competitive with the wasteful and dirty practices of today’s economy. In other 

words, the market fix is based on the prediction that with government help the 

technological solutions to climate change would become market winners. Once that point 

was reached then it was predicted that the market economy’s self-reinforcing power to 

scale up market winners to drive the transition, peaking and reducing GHG emissions in a 

virtuous cycle of technological development and market penetration.  

 

The market fix has decades-old roots in environmental economics, which argues for 

market based mechanisms such as pollution taxes and cap and trade systems instead of 

command-and-control regulations in which the state mandated firms to deploy the “best 

available technology” to limit pollution. More broadly, the market fix is situated within 

ecological modernization theory. Ecological modernization theory, developed in 

Germany in the mid-1980s, argues that the solution for environmental problems is new 

technology and better industrialization, fostered by collaborative relationships between 

business, labour and government to establish a policy framework with the right incentives 

for the private sector.145 Ecological modernization theory was popularized in North 

America, with better branding, by Paul Hawken in his book the Ecology of Commerce, 

which was published in 1994. Hawken then updated and expanded those core concepts 

when he joined with Amory and L. Hunter Lovins of the Rocky Mountain Institute to 

write Natural Capitalism in 1999. Ecological modernization theory focuses on the ability 

of entrepreneurs and businesses to increase efficiency and reduce environmental 

destruction through innovation and design, within a supportive policy framework 

established by political actors that have formed coalitions with business, labour and 

environmental groups.146  

 
                                                
145 Fisher, Dana and Freudenburg, William, “Ecological Modernization and Its Critics: Assessing the 
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146 Fisher, Dana and Freudenburg, William, “Ecological Modernization and Its Critics: Assessing the 
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Within the ecological modernization theory theoretical framework environmental 

destruction is understood to be an externality, a market failure that can be fixed with 

smarter state policy. In regards to climate change the Market Fix’s three primary policy 

tools are pricing, investment and regulation. The theory goes that increased prices for 

emitting GHGs, which are set to internalize the cost to society of causing climate change, 

creates incentives to improve efficiency, affecting the second relationship between the 

economy and energy regime, and substitute for low-carbon technologies and practices, 

affecting the third link, between the energy regime and its impacts. As demand for high-

efficiency and low-carbon technologies and practices increases the market economy will 

respond by increasing supply and driving innovation which will reduce costs and 

overcomes technical barriers. Direct investment in efficiency or law-carbon technologies, 

and investment in research, development, demonstration and deployment of technologies, 

further contributes to lowering costs through economies of scale and by overcoming 

technical barriers. Finally, complimentary regulations, such a green building codes and 

vehicle-emission standards, further increase demand for high-efficiency and low-carbon 

technologies and practices while overcoming information barriers faced by consumers 

and businesses.  

 

The goal of these policies is to make high-efficiency and low-carbon technologies and 

practices more competitive than low-efficiency and high-carbon technologies and 

practices, at which point the self-reinforcing dynamics of the growth network will scale 

them up exponentially while displacing the current low-efficiency and high-carbon 

technologies and practices fast enough to prevent catastrophic climate change. In 

addition, the market fix calls for policy makers to increase GHG prices gradually so that 

individuals and firms have time to adjust, and neither general economic growth nor 

particular powerful economic entities are threatened.  

 

The relative emphasis of the three primary tools has changed over the past few years. One 

of the most important events in the acceptance of the market fix within elite circles was 

the release of the Stern Report in November of 2006. The Stern Report was an exhaustive 

economic analysis of climate change impacts and strategies that made a growth case for 
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climate action by arguing that climate change would cost 5-20% losses to annual GDP 

unless strong action was taken to reduce GHG emissions, costing around 1% of GDP per 

year.147 Stern argued that “climate change presents a unique challenge for economics: it is 

the greatest and widest-ranging market failure ever seen.”148 Consequently, the Stern 

Report heavily emphasized carbon pricing to internalize the externalities and fix the 

market failure.  

 

Towards the end of 2007 and through 2008 and 2009 investment became a larger and 

larger emphasis of the market fix. This shift was driven by several different groups, all 

arguing that it was better policy and better politics to emphasize investment, and with it 

job creation and technological development. First, the investment shift was driven by 

groups, such as the Breakthrough Institute, that argued for a greater focus on large-scale 

technological innovation, and consequently advocated for much greater investment in 

research, development, demonstration and deployment.149 Second, the investment shift 

was driven by groups, such as Green for All, which argued for greater direct investment 

in efficiency and low-carbon energy sources to create jobs, particularly for people from 

marginalized communities. Third, after the financial collapse in 2008 the need for 

economic stimulus was seized upon as an opportunity for a “Green New Deal” to restart 

the economy and lay the foundation for a clean energy economy, an idea particularly 

backed by unions. In all, the shift towards emphasizing investment over pricing has been 

part of changing political messaging for climate policy, a move away from talking about 

pricing and environmental destruction and towards talking about investments, security 

and prosperity through clean energy and green jobs.150 The shift is an attempt by the 

environmental movement to get better at talking in the language of the Enlightenment. 
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However, regardless of the shift in emphasis, only a small minority of the market fix’s 

advocates has called for GHG pricing to be dropped entirely.  

 

The market fix has become so dominant that it is useful to remember for a moment that it 

is not the only possible way to address climate change. The political right, when it 

accepts that climate change is a real problem that is caused by human activity, tends to 

reject pricing, regulation and aggressive state investment and favour technological 

development and unfettered growth, arguing that this is the most effective ways to enable 

society to deal with climate change in the future. The emergent climate justice 

movement, which includes a wide diversity of groups and is primarily on the left of the 

political spectrum, have come out against market-based pricing mechanisms and want to 

use aggressive regulatory regimes to keep fossil fuels in the ground. Many of these ideas 

come from indigenous groups, such as the Indigenous Environmental Network, who 

reject market-based pricing mechanisms as attempts to commodify the atmosphere and 

who suffer a great deal fossil fuel extraction on their land.151 There are other proposals 

outside of the market fix, such as carbon rationing, but they do not have major 

organizational capacity behind them in North America.  

 

The scale and composition of today’s energy regime, the historical trends that have 

shaped this energy regime, and differences in energy use and energy growth in societies 

and economies around the world provide the necessary context for evaluating the market 

fix’s chances to successfully peak and reduce GHG emissions in time to prevent 

catastrophic climate change.   

 

Large-scale energy transitions take place over long periods. Global energy use increased 

by a factor of ten in the 20th century, led by a sixteen-fold increase in the use of fossil 

fuels.152 These numbers understate how much more useful energy is available to the 
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economy today because systematic improvements to energy efficiency throughout this 

period have made energy conversions typically provide two to three times as much useful 

energy per unit of fuel.153 Fossil fuels became the dominant global energy source in the 

1890s, when the amount of total primary energy supply (TPES), which includes all 

commercial fuels and primary electricity generation, provided by coal passed the total 

contribution of biomass resources such as wood, charcoal and crop residues.154 The fact 

that it took well over a century after Watt’s invention of a revolutionary steam engine for 

fossil fuels to pass biomass is indicative of how slow energy transitions are. It would be 

almost another century, well into the 1970s, before crude oil would pass coal as the 

dominant fossil fuel. This challenges common perceptions of the 19th century as the coal 

century and the 20th century as the oil century. In reality the 19th century was still 

dominated by biomass and more energy came from coal in the 20th century than from 

crude oil.155 Natural gas, the cleanest burning of the fossil fuels and yet still a major 

source of GHG emissions, has since grown its share of TPES substantially. In 2000 crude 

oil provided 40% of TPES while coal and natural gas each provided about 25%, for a 

total share of 85 to 90% of global TPES.156  

 

The scale of the infrastructure that constitutes today’s energy regime is difficult to 

imagine. The oil industry alone moves more than 30 billion barrels of liquids and gasses 

in a year. Those liquids and gasses are found, extracted and processed in 100 countries, 

with a wide range of mammoth technologies and facilities, then distributed by over 3,000 

large tanker ships and almost 500,000km of pipes. The oil infrastructure alone took well 

over a century to build and is worth at least $5 trillion.157 While there are concerns about 

the supply of relatively cheap crude oil, the total resources of coal, oil and natural gas are 

much larger than the amount that we can combust without triggering catastrophic climate 
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change. To avoid catastrophic climate change societies must choose not to combust too 

much of these fuels, the choice will not be made for them by diminished supply. Nuclear, 

large-scale hydroelectric dams and biomass resources provide most of the remaining 10-

15% percent of TPES; while non-large-scale-hydro renewables, such as wind and solar 

PV, have seen large increases in their growth rates in recent years and yet they still 

provide less than 1% of TPES.158 Furthermore, the challenge of replacing the existing 

fossil fuel energy regime is compounded by the need to address the rate of growth of 

energy supply, which doubled between 1973 and 2007.159 

 

The distribution of energy use is highly unequal across and within societies, and so are 

the growth rates. The richest 10% of the world’s population uses 40% of the energy flow, 

while the poorest half use only 10%.160 However, the growth rate of energy regimes in 

rapidly industrializing countries such as Brazil, India and China is so great that they will 

dominate new energy production over the coming decades. While current usage patterns 

are highly unequal, the growth in energy usage is being led by places that will experience 

significant benefits to their economic prosperity and security. 161 

 

In sum, transformative energy transitions are slow; fossil fuels provide the overwhelming 

majority of an energy regime that dwarfs any energy regime created in history; 

renewables are growing rapidly but provide a tiny share of global TPES; and global 

energy usage is hugely unequal, but the highest areas of growth are outside of rich 

countries, in places where new energy supply contributes significantly to economic 

prosperity and security. Those facts are the energetic context for the market fix’s attempts 

to create economies that are so energy efficient that they can meet their energy demand 

with low or zero-carbon energy sources, without threatening general economic growth or 

dominant economic entities, and accomplishing this goal fast enough to prevent 

catastrophic climate change.   
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When considering the prospects of the market fix the first thing that must be taken into 

account is the sheer size of the energy transition. Vaclav Smil, a prolific energy 

researcher with the University of Winnipeg, identifies the sheer scale of the transition as 

the first of five “sobering thoughts” about the prospects of an energy transition away 

from fossil fuels. He notes that when fossil fuels passed biomass in the 1890s to become 

the dominant source of energy in the world they provided 0.7 TW of energy, today it 

would take almost an order of magnitude more energy, 6 TW, of new renewable energy 

supply to replace 50% of the energy produced from fossil fuels.162 Furthermore, this is a 

moving target. As energy regimes are growing to meet new demand the amount of low-

GHG energy that must be built to achieve a zero-GHG emission energy regime keeps 

growing.  

 

The market fix seeks to partially address the problem of scale by increasing energy 

efficiency. However, there are surprising challenges to transforming the second link, the 

relationship between economies and energy regimes, through greater efficiency. The 

opportunity seems immense. Even the most advanced economies are highly wasteful, and 

could see dramatic efficiency improvements through the distribution of currently 

available better practices. Furthermore, investments to increase energy efficiency are 

often profitable, even on short time frames. There are many policies, such as providing 

evaluations, financing and job training to supply energy retrofits to houses, which could 

reduce costs, create jobs and increase energy efficiency. However, historically energy 

efficiency increases have come with increases in total energy use. This pattern was 

identified by William Jevons when he studied increasing efficiency of coal use and 

increasing total coal consumption in the 19th century, and is called Jevon’s paradox or the 

rebound effect. On an economy wide scale the pattern of substantial drops in energy 

intensity as the economy becomes more economically advanced coupled to increases in 

total energy use is almost universal.163 Recent history provides the most dramatic 
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example in global history. Between 1980 and 2000 the average energy intensity of the 

Chinese economy fell by 70% while GDP and population growth resulted in an 80% 

increase in TPES.164 The pattern of relative efficiency gains and absolute energy 

increases is evident at smaller scales as well. In 2000 British lighting was 1,000 times 

more efficient than in 1800, but total energy use for lighting was 25,000 times higher. 

The same pattern is clear in US housing, where lower power densities within the house 

have been more than offset by larger house sizes.165 The market logic is simple. Greater 

efficiency makes it cheaper to use more of the resource, and often in new applications 

that were previously prohibitively expensive. The growth network has an incentive to 

increase energy efficiency, and the market fix can help strengthen those incentives and 

facilitate action, but the growth network also has an incentive to drive private growth by 

converting efficiency gains into new growth that increases total energy usage. The 

growth network will resist any attempt to prevent it from generating profits by selling 

products and services that convert increasing energy efficiency into increasing energy 

usage.  

 

While efficiency gains are often presented as unambiguous benefits for everyone 

involved, this perspective ignores the interests of the people and firms providing the 

wastefully used resource. A billion dollars of waste is a billion dollars of income and 

jobs. Thus, we can expect some elements of the growth network to resist efficiency gains, 

even though they represent a net benefit for the economy as a whole, and provide an 

incentive for other parts of the growth network. While there are many opportunities for 

profitably increasing efficiency the logic of the growth network will blunt and 

continuously threaten to reverse any gains in reducing total energy use through increased 

efficiency.  

 

Many advocates for the market fix understand the problem posed by Jevon’s Paradox, 

which is why efficiency gains are meant to make it easier to meet demand with low or 
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zero-GHG energy technologies, not solve the problem all the together. The market fix is 

designed to increase the supply of low or zero-GHG energy primarily through the pricing 

mechanism and direct investment in building the technologies, supporting research, 

development, demonstration and deployment. To date, partial implementations of the 

market fix have been successful at increasing the growth rates of some renewable 

technologies, notably wind turbines that are now grid-competitive with new fossil fuel 

power generation in many places (although they are still not so cheap that they would 

easily replace existing fossil fuel generation capacity, especially legacy coal plants). 

However, it must be emphasized that the total contributions of non-large-scale-hydro 

renewable energy technologies is still tiny, less than 1% of world TPES.  

 

Smil’s first concern about the viability of swiftly replacing fossil fuels with renewable 

sources is the limited flows of renewable energy that can be harvested. There are only 

two renewable sources of energy in the world, direct solar energy and biomass, that have 

a large enough annual flow to potentially provide all of the current global energy 

demand.166 However, direct conversions of solar energy to electricity are still very 

expensive. Solar thermal energy is competitive when its design is integrated into 

buildings during construction this is still fairly rare in all but a few countries, thus 

presenting a low hanging fruit that is ripe for scaling up in more countries. Biomass is 

highly problematic because humans already appropriate around 40% of the planet’s net 

primary production (NPP), the rate at which all the plants in all the world’s ecosystems 

produce chemical energy, for our uses, and increasing this number further would cause 

even greater damage to ecosystems while displacing food production and other 

competing uses for biomass.167 Wind could theoretically provide 10 TW, which is less 

than current global demand, while tidal, geothermal and other sources could provide 

much less than that, around X and Y respectively, however the size of the flows that 

could be harnessed in practice are likely to be much smaller than this because of 
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technical, economic and geographic issues linked to the placement and grid integration of 

these technologies. 168 

 

Smil’s second and third points are about the low energy and power density of renewables. 

Energy density is the concentration of energy within the fuel. The energy density of 

modern biofuels is significantly lower than fossil fuels, and thus it would take a 

substantially larger infrastructure to transport an equivalent amount of energy. This adds 

costs and makes the transition more difficult. The discrepancy in the power density of 

fossil fuels and the power density of renewables is a much bigger problem. Power density 

is measured in Watts per meter squared, it is a measure of the rate of flow of energy from 

an area. Fossil fuels are able to provide orders of magnitude greater power densities than 

renewable energy, this is precisely the quality that made them able to power large and 

concentrated industrial infrastructure. We have built our infrastructure around an energy 

system that connects high power density supply to high power density demand. 

Switching to renewables would mean using much more land to provide the same amount 

of energy, and building the transmission infrastructure to connect it all together. Direct 

solar conversions have the highest power density. A modern super market could be 

powered by a solar array that was about ten times larger than the roof of the super market. 

Wind power is in the middle of the range for renewables, and notable because it can be 

integrated into agricultural land, or placed in areas outside of regular human use such as 

mountain ridges and offshore. Biomass has very lower power density. If the entire US 

demand for transportation fuel was met with corn ethanol it would require twice as much 

land as is currently under cultivation in that vast country.169 Beyond the obvious 

economic challenges of building out this much larger energy infrastructure, the lower 

power density of renewables will make their expansion a source of serious political 

conflict over the use of land and water.  
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Smil’s final two observations both relate to the major changes that will be necessary in 

the storage and transmission of energy. First, renewable energy flows are intermittent. 

The wind does not always blow and the sun does not always shine. This is a serious 

problem because commercial, residential and industrial infrastructure is built for 

uninterrupted supply. Energy systems currently meet demand with large sources, like 

coal power plants and large-scale hydro-electric dams, that can run virtually all the time 

and provide a “base load” for the system. When demand peaks the energy system brings 

more supply online to close the gap between peak demand and the base load. One 

consequence of the intermittency of renewable energy is that more of it needs to be built. 

Twice as much wind turbine capacity must be built if the wind is only blowing half the 

time. Actually, that understates the problem. If the wind is not blowing in an area then it 

does not matter how many wind turbines there are in that area, they still will not provide 

the power that is demanded.170  

 

There are two major strategies for dealing with intermittency: building much larger 

transmission infrastructures so that sources of supply from different areas can be 

connected together, and building storage capacity so that energy that is captured at one 

time can be “banked” and used later when that renewable flow decreases. Both of these 

solutions have serious technical problems. Transmission lines lose more and more of the 

energy as they send it farther and father away. Storage technologies, from chemical 

batteries to fly wheels, are surprisingly incapable of holding large amounts of energy over 

extended periods of time. What they are capable of is expensive. Smil’s final point is that 

renewable energy flows are distributed unevenly around the world and there are many 

major population centers that are not near major flows of renewable energy. The same 

transmission and storage issues that make intermittency a serious problem make uneven 

distribution a serious problem.171 
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The problems with renewables lead many to look to nuclear energy and carbon capture 

and sequestration (CCS) to transform the third link between the energy regime and its 

impacts. Nuclear power and CCS potentially provide some key qualities that renewables 

lack: power density, energy density, stable base load, and geographic flexibility.  

 

Beyond the usual criticisms of nuclear power, which have still not really been addressed 

(with the possible exception of the safety of the plants themselves), nuclear is still 

expensive relative to fossil fuels and it has major scaling problems if it is thought of as a 

global response to climate change. It takes a very long time to build up a nuclear industry, 

the nuclear fuel is a non-renewable resource that would not last long if nuclear power was 

used to supply a major slice of global TPES, say 25-30%, and it is hard to imagine a 

scenario where a global build out of nuclear power does not lead to further proliferation 

of nuclear weapons. The latter is a particular concern given that we are already 

committed to a significant amount of global warming that will accelerate resource 

conflicts over land and water.172 With that said, one of the major constraints on nuclear 

power in advanced economies is public acceptance, and the market fix will certainly put 

pressure on countries to increase their nuclear production. What nuclear cannot do is 

provide a serious chunk of the zero-GHG global energy system we need by 2050, nor can 

it do anything cheaply.  

 

Large-scale CCS offers the seductive promise of make fossil fuels sustainable, at least 

when it comes to the climate. CCS has been shown to work in individual facilities, 

although there is no serious evidence about whether or not the carbon will stay 

underground indefinitely, and it is not cheap to retrofit a facility that was not built for 

CCS. However, CCS can be totally dismissed as a major contributor to the energy 

transition when one considers the scale of the infrastructure that would be required to 

capture a significant percentage of GHG emissions. Capturing and sequestering just 10% 

of the GHG emissions from combusting fossil fuels would require moving a volume 
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equivalent to the total worldwide extraction of crude oil, a vast and expensive 

infrastructure that has taken decades and decades to build.173  

 

In short, the energy transition has to be relatively cheap to avoid triggering political limits 

imposed by the growth network. Yet, there is no reason to believe that the transition will 

be both fast enough to prevent catastrophic climate change and cheap enough to avoid 

self-reinforcing resistance from the growth network.  

 

The response to most of these concerns from the advocates of the market fix is that 

technological innovation will overcome all barriers. The basic assumption is that the 

market economy will provide a supply to any sufficient demand, and pricing, investment 

and regulations will provide that sufficient demand. This view is just a form of market 

fundamentalism and wild technological optimism, and can only be sustained through a 

deeply biased view of history. Proponents point to the Apollo project to put a man on the 

moon within ten years, but they ignore the subsequent failure of Nixon’s pledge to cure 

cancer within five years. In fact, it is hard to think of anything that has more effective 

demand than a cure for cancer, and yet even with that incentive the market economy has 

failed to provide it. Reality is messy. Smil argues that the greatest mistake that 

technological optimists make is to assume that there will be a Moore’s Law for clean 

energy. Moore’s Law is that the affordable power of computers would double ever 18 

months. Smil argues that the rate of technological change in computing is highly atypical, 

and that there is no reason to think that it will apply to energy. Although Smil does not 

mention it, there is a certain irony to the invocation of Moore’s Law. The exponentially 

increasing energy demand of computers is going to create a brick-wall for the exponential 

increase in affordable computing power unless computer technology is fundamentally 

redesigned. Smil writes in “Moore’s Curse and the Great Energy Delusion” that; 

 

Because of the requisite technical and infrastructural imperatives and because of 

numerous (and often entirely unforeseen) socio-economic adjustments, energy 
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transitions in large economies and on a global scale are inherently protracted 

affairs. That is why, barring some extraordinary commitments and actions, none 

of the promises for greatly accelerated energy transitions will be realized, and 

during the next decade none of the new energy sources and prime movers will 

make a major difference by capturing 20 percent to 25 percent of its respective 

market. A world without fossil fuels combustion is highly desirable and, to be 

optimistic, our collective determination, commitment, and persistence could 

accelerate its arrival – but getting there will demand not only high cost but also 

considerable patience: coming energy transitions will unfold across decades, not 

years.174 

 

The Stern Report echoes Smil’s language when it talks about trying to reach a 450ppm 

concentration of GHGs in the atmosphere instead of the 550pm concentration that was 

still thought to be relatively safe when the report was released: 

 

Stabilization at 450ppm CO2e is already almost out of reach, given that we are 

likely to reach this level within ten years and that there are real difficulties of 

making the sharp reductions required with current and foreseeable technologies. 

Costs rise significantly as mitigation efforts become more ambitious or sudden. 

Efforts to reduce emissions rapidly are likely to be very costly.175 

 

Today we know that even 450ppm is too high. The climate action gap is bounded on one 

end by the need to get back down to 350ppm, and on the other end by a political 

economy that is accelerating GHG emissions. The energy transition must be even faster 

than the one Stern thought to be already almost out of reach, and it is likely to be very 

costly.  
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Smil almost certainly underestimates the rate of change that would be possible through 

aggressive collective action, but that does not save the market fix in the medium to long 

term. Energy transitions can be cheap or they can be fast, but there is no basis for 

predicting that they can be both. If the energy transition is not cheap, and if moving fast 

means threatening dominant economic interests, then the growth network will continue to 

escalate its fight against the market fix. The biggest fights will take place in carbon 

intensive rich countries like the US and Canada, where new energy development provides 

minimal marginal improvements to prosperity and security, and in fast growing countries 

like Brazil, China and India where new energy development is contributing significantly 

to prosperity and security. Massive investments in efficiency and clean energy would 

certainly create many jobs and provide economic benefit to many communities. Pricing 

systems would create incentives for efficiency and for substituting energy sources. 

Regulations can increase efficiency and also encourage energy substitution. Taken 

together, it seems likely that with enough public support to overcome the resistance of the 

growth network it would be possible that the market fix could peak GHG emissions 

within the next five to ten years. However, relying on the market fix to get past peaking 

emissions, to close the climate action gap by getting all the way down to zero emissions 

within the next forty years in the context of a political economy dominated by a growth 

network that depends on continuous private growth and increasing externalities, that is an 

unacceptable risk to take. If high-efficiency and low-GHG technologies do not become 

competitive than the self-reinforcing power of the growth network will contain and 

reverse any advances made by the market fix. The market fix may be able to get the 

energy transition started, but it cannot go the distance within current political limitations.  

 

The market fix’s medium-to-long-term problems are compounded by the way that it 

treats the energy transition as a complicated problem requiring technical intervention, 

instead of a complex problem requiring diverse perspectives and local customization. The 

market fix focuses in particular on the relationship between two variables, the price of 

GHG emissions and the supply of GHG-intensity of the energy supply, and assumes that 

the market economy will sort out the complex choices about what kinds of technologies 

and practices get used where. Yet, this depoliticizes the implementation of the energy 
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transition and strips out the value choices that must be made in each local customization 

of the transition. In chapter 2, Complexity, I offered the following questions: who 

customizes the transition to local social, economic, energetic and ecological 

circumstances that will be affected by the new energy technologies, and will affect them? 

What kind of low-GHG energy is appropriate for which places? What kinds of non-

climate impacts on societies, ecologies and economies are acceptable from the large-scale 

deployment of low-GHG energy? How is this effort going to be paid for and who benefits 

from it? All of these questions are more complex than the relationship between GHG 

prices and GHG-intensity of the energy supply, they require value choices that are rooted 

in social acceptability. If the market fix is going to have any chance of success it has to 

be able to build social acceptability over time to provide the basis for the social 

mobilization necessary to overcome opposition from the growth network. Yet, with its 

focus on pricing over planning process that would address local customization and value 

choices the market fix invites backlash that will limit its social acceptability, and the 

social mobilization that can be generated to support the strategy.  

 

The market fix’s chances for harnessing the market economy’s power to peak GHG 

emissions and reduce them to zero by mid-century are low. The scale of the energy 

transition is unprecedented, and it needs to occur at the same time as energy demand is 

accelerating, both from demand in rich countries and demand in poor countries with fast-

growing economies where new energy supplies do benefit people’s prosperity and 

security. While the market fix can accelerate the transition to zero-GHG energy regimes, 

and possibly peak global GHG emissions, there is little evidence that the market fix can 

either catalyze such rapid technological development that the transition is fast enough to 

avoid catastrophic climate change and cheap enough to avoid overwhelming resistance 

from the growth network, or generate sufficient social mobilization to overcome the 

growth network’s resistance.  
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Conclusion to Part 2 – Limited Expansion 

 

In our society externalities are not accidents; externalities are interests. The market 

economy, corporations and financial networks are structurally incapable of reforming 

their own governance models so that they can internalize externalities or function without 

continual private growth. The growth network has extended this institutional paralysis 

into a vice-grip on our social institutions, particularly formal political institutions. The 

market fix is unlikely to drive technological development fast enough to use the growth 

network’s self-reinforcing driver of private growth to scale up the energy transition and 

scale down GHG emissions to zero by mid-century, and therefore the gains achieved by 

the market fix in the short-term will be contained and overwhelmed in the medium and 

long terms. This indicates a sharp contradiction within the core rules that maintain our 

political economy. We do not have sufficient technical mastery to resolve the tension 

between the growing profits rule and the reciprocal expansion rule. If the market fix can 

get the energy transition started, but cannot get our societies all the way to zero-GHG 

emissions energy regimes by mid-century, then the climate movement must develop 

strategies to change the core rules of our political economy, transforming the first link 

between societies and economies. To develop those strategies we have to understand the 

powers of the growth network, and understand how to build on the capacities we have to 

challenge the growth network. The final part of this thesis, Common Transition, will 

identify some of the key strengths that the climate movement can build upon to start this 

work.  
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Introduction to Part 3 – Common Transition 

 

The market fix can only get us so far. In part 2, Limited Expansion, I concluded that we 

must change our political economy to have a chance of closing the climate action gap. As 

the growth network counters the state’s willingness or ability to intervene sufficiently to 

reduce GHG emissions to zero by the middle of the century two of the core rules of our 

political economy, the growing profit and reciprocal expansion rules, are sharply 

contradicting one another. The market fix relies on a third core rule, technical mastery, to 

resolve this tension. However, no energy transition has ever been fast and cheap. There is 

little reason to believe that this energy transition will be fast enough and cheap enough, 

particularly in terms of its cost to powerful interests in energy and finance, to prevent 

catastrophic climate change without triggering overwhelming resistance from the growth 

network. Furthermore, as the market fix focuses on using GHG pricing to determine what 

kind of technologies get built and where, and as GHG pricing is a mechanism that does 

not take into account a broader set of values that societies care about, it risks provoking a 

backlash that will limit the social acceptability of climate actions and the social 

mobilization that would be required to overcome the growth network’s resistance.  

 

In this final part I will argue that to change the core rules of our political economy we 

must build from our strengths to create a commons network that can self-reinforce to 

counter and displace the growth network while driving GHG emissions down to zero, a 

strategy I call common transition. As I have said in both part 1 and 2, transforming the 

first link, the relationship between societies and economies, is deeply complex. The 

uncertainty and unpredictability inherent to all complex problems is embodied in this 

challenge at a massive scale. For that reason, the following is intended to provide starting 

points that can build on existing strengths to change structural problems. No detailed blue 

print can guarantee success. My argument is that if the climate movement builds on these 

starting points, using methods that respect uncertainty and unpredictability, loop action 

and reflection, and synthesize multiple perspectives, then there will be a greater a chance 
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of changing our political economy so that GHG emissions can be brought all the way 

down to zero over the course of four decades.  

 

Chapter 5 - Commons 
 

The commons is a kind of resource, a set of institutions and a broader political 

philosophy that presents a challenge to the growth network and a choice to organize the 

use of resources according to a different logic. From internet-age philosophers to Nobel 

Prize winning collective action scholars, from activists fighting privatization to people 

co-creating innovative ways to manage the use of resources, the commons is receiving 

unprecedented attention as it faces a withering global assault. The political claim at the 

heart of the commons is that the things that people have inherited together, or created 

together, should be shared and collaboratively managed for the long term according to 

multiple values. The commons is a challenge. Who should own the atmosphere, DNA or 

the Internet, and who gets to decide how their use is managed? The commons is a choice. 

Where the growth network seeks to privatize the commons and convert its values into 

private growth, commons institutions seek to protect common resources and share access 

to them through collaborative management.  

 

The commons is a starting point for strategies to change our political economy and close 

the climate action gap. In complexity science terms, the attractor of the commons is the 

collaborative management of shared resources for the long term according to multiple 

values. One of the core rules that maintains this attractor is that participants will 

cooperate to maintain and improve a common resource if they believe that they will share 

the long-term benefits of the maintained and improved resource. I will call that core rule 

common trust. The kind of cooperation described by the common trust rule is precisely 

what is necessary to prevent catastrophic climate change. However, this kind of 

cooperation is also precisely the kind that the growth network threatens, making 

international agreement to the market fix so elusive. Efforts to make common trust a core 

rule of our political economy are therefore efforts to make the kind of cooperation 

necessary to close the climate action gap more possible.  
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The commons, as a kind of resource, set of institutions and broader political philosophy, 

has strengths that the climate movement can build upon. This chapter is about exploring 

the qualities of the commons that gives it potential to close the climate action gap, and 

then acknowledging that to realize that potential there are major limitations that must be 

overcome. This chapter will first root my argument in the historic ability of commons 

institutions to sustain resources by building common trust. Next, this chapter will explore 

how commons-based approaches to climate action can be used today to provide the 

inclusiveness and security necessary to cultivate social acceptance and drive social 

mobilization in ways that have some resilience to the growth network’s counter-attacks. 

This chapter will then argue that the commons has the potential to build on the growing 

social economy to scale-up and integrate across sectors over the course of decades to 

provide a long-term foundation for a sustainable economy in which GHG-emissions have 

been reduced to zero. However, while the commons holds great possibility, there is 

nothing inevitable about it. The section will conclude by highlighting two of the major 

restraining forces that are limiting the commons: relentless attack from the growth 

network and the lack of strong feedback loops to scale up commons institutions.  

 

5.a – Common Trust 
 

The commons provides an approach to managing the use of resources like the atmosphere 

that has a track record for sustainable governance based in its ability to build trust and 

adapt. The essential problem limiting the market fix’s potential to close the climate action 

gap is that within the context of a global economy dominated by the growth network the 

state is unable or unwilling to expand to contain the damage being caused by the market 

economy and its dominant institutions. However, inherent to the tension between the 

growing profit rule and the reciprocal expansion rule is the assumption that states and 

markets, with their dominant institutions, are the only two ways to coordinate and 

organize the use of resources. The commons is a third option. In many places and times 

commons institutions have been self-organized by people who shared resources to 

prevent their private interests from leading to shared losses. The history of the commons 
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is a history of people self-organizing with each other to collaboratively manage their use 

of common resources for the long term according to multiple values. Commons 

institutions have many qualities that are essential to their long-term sustainability and can 

be understood as core rules of sustainable commons institutions. One of these qualities is 

the common trust rule: participants will cooperate to maintain and improve a common 

resource if they believe that they will share the long-term benefits of the maintained and 

improved resource.  

 

The resurgent interest in the commons has been, in part, driven by a scholarly article that 

was powerfully wrong about the commons. The dominant stream of academic research 

on the commons rose in response to Garrett Hardin’s article, the “Tragedy of the 

Commons.” Hardin’s article, published in 1968, is one of the most cited articles written 

in the second half of the twentieth century.176 Hardin argued that some kinds of shared 

resources, he uses the example of land used to graze sheep, are doomed to 

overexploitation because individuals would reap the benefits of use while the costs of 

their use, the externalities, were distributed between all the users. In Hardin’s example, 

each additional sheep would provide a large benefit to the individual user while imposing 

a small resource degradation cost on all users. In time, the logic of self-interested 

individual choices would lead to overexploitation since each individual would perceive it 

to be in their self-interest to add more and more sheep to their grazing herd, especially 

since they were competing with other users who might degrade the pasture. This is the 

destructive logic of private growth: if no one believes that they will share in the long-

term benefits from the resource then everyone has a short-term incentive to appropriate as 

much of that resource as possible without contributing anything to its maintenance or 

improvement.  

 

The destructive logic of private growth is supposed to be manageable by states managing 

public goods or by private interests managing private property. However, the open 

pasture has two qualities that make it a different kind of resource than either a public 

                                                
176 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al., The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 6. 



 

 

143 
good or private property. First, use of the pasture is rival, which means that one person’s 

use can reduce the ability of another person to benefit from the resource. This quality 

differentiates the open pasture from a public good, such as peace or scientific knowledge, 

whose benefit to one person does not reduce the ability of another person to enjoy the 

same benefit.177 Second, like a public good, but unlike private property, it can be 

expensive, in time and technology, to exclude people from using an open pasture. These 

qualities make the open pasture vulnerable to over-use, and they make the open pasture 

vulnerable to under-maintenance and under-investment as users can “free ride” on the 

work and sacrifice of others.178  These are the signal qualities of common resources.179 

These are also the qualities of our atmosphere, a common resource whose use as a 

pollution sink is rival and yet difficult to exclude people from.  

 

Hardin believed the only way to sustain the benefits provided by the resource was to 

unify its ownership. Either the state could take control of the resource, or the state could 

enclose the resource and give it to a private owner.180 Hardin’s theory about state 

management relied on the liberal assumption that the state would protect the resource 

from over-use because of the state’s responsibility for the diverse interests and values of 

the citizenry. Hardin’s theory about market management relied on the assumption that 

unified and exclusive ownership would give the owner an incentive to invest in 

maintaining and improving the resource.  

 

The ideological power of Hardin’s parable was significant. Hardin’s theory gained 

momentum and guided development policy for decades. At the same time, his work 

provoked scholars with experience of the resources that Hardin was referring to. These 

                                                
177 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al., The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 18-9. 
178 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al., The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 5. 
179 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al., The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 18 – “a common-pool resource is a valued 
natural or human-made resource or facility that is available to more than one person and subject to 
degradation as a result of overuse.” 

180 McCarthy, James “Commons as Counterhegemonic Projects” in Capitalism Nature Socialism Nik Heynen 
and Paul Robbins eds., vol. 16, no. 1, March 2005 p. 10. 
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scholars challenged “The Tragedy of the Commons,” but it would not be until the mid-

1980s that their work would gain significant momentum as a collective action approach 

to understanding the commons. In the meantime, Hardin’s thesis seemed to be confirmed 

over the 1970s as increased pollution, fishery collapses, tropical deforestation and fears 

of a general resource crash drove interest in his ideas.181 Hardin’s tragedy drove 

development policy, encouraging states, particularly those of poorer countries, to 

appropriate common resources in order to manage or privatize them. This policy shift 

was an essential step in the process that has connected much of the world’s resources to 

the growth network. In many cases the practical consequences of these decisions were 

disastrous. The editors of The Drama of the Commons, a survey of the state-of-the-art of 

the collective action literature at the turn of the 21st century, summarize the effect:  

 

Instead of creating a single owner with a long-term interest in the resource, 

nationalizing common-pool resources typically led to (1) a rejection of any 

existing indigenous institutions—making the actions of local stewards to sustain a 

resource illegal; (2) poor monitoring of resource boundaries and harvesting 

practices because many governments did not have the resources to monitor the 

resources to which they asserted ownership; and (3) de facto open access 

conditions and a race to use of the resources.182 

 

Hardin was wrong. Hardin’s experienced critics quickly realized that Hardin was 

describing an open access regime, which is the problem that commons institutions were 

created to solve and not a problem of commons institutions themselves. An open access 

regime occurs when a common resource has no commons institution to manage its use, as 

is the case with our atmosphere. Contrary to Hardin’s assumption, commons institutions 

have been developed by societies throughout history and around the world. Commons 

institutions are typically self-organized by the common resource users to establish a set of 

rules whose combination of rights and responsibilities prevent the degradation of the 
                                                
181 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al. The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 11. 
182 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al. The Drama of the 

Commons (Washington D.C., National Academy Press, 2001), p. 6. 
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resource and either limit or eliminate the free-rider problem. Careful and comprehensive 

empirical research on irrigation systems, pastures, forests and a host of other common 

resources and commons institutions has demonstrated that Hardin’s hypothesis flies in 

the face of on-the-ground realities. Hardin assumed that local people had to be organized 

by a single interest to sustain the benefits from their resources, but history and modern 

experience is rich with examples of people self-organizing to co-manage their use and 

maintenance of resources so that they are sustained for generations.183 

 

Hardin’s policy prescriptions often had the effect of destroying existing commons 

institutions and replacing them management regimes that tended to fail to govern the use 

of the resource in a sustainable way. Government management tended to be too poorly 

resourced to enforce rules effectively, too distant to create efficient rules and adapt them 

as circumstances changed, and subject to corruption and/or the pressure to privatize the 

common resource to extract as much profit from it as possible. Private management 

tended to fail because of the intense pressure for private growth and the lingering 

presence of externalities which make it impossible to truly enclose the costs and benefits 

of the use of many common resources. The only thing that is truly enclosed are the 

private benefits to the one owner, while the shared benefits (now “positive externalities”) 

wither and the shared costs (now “negative externalities”) grow. Thus, the ironic outcome 

of Hardin’s analysis was, in many cases, to create the problem that he was trying to 

solve.184 However, to Hardin’s credit, his work displaced previous Malthusian notions 

that resources were simply doomed to gradual over-exploitation by growing populations, 

and instead focused attention on the particular arrangements in which resources could be 

conserved.185  

 

                                                
183 Ostrom, Elinor, “Designing Complexity to Govern Complexity” in Susan Hanna and Mohan Munashnghe, 

eds. Property Rights and the Environment (Washington, Beijer International Institute for Ecological 
Economics and the World Bank, 1995) p. 35. 

184 Committee on the Human Dimensions of Global Change, edited by Ostrom, Elinor et al., The Drama of the 
Commons (Washington D.C., National Academy Press, 2001), p. 13-14. 

185 Johnson, Craig, “Uncommon Ground: The ‘Poverty of History” in Common Property Discourse,” in 
Development and Change, Blackwell Publishing, 2004, 35(3), p. 410. 
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Elinor Ostrom, a political scientist by training whose life work on the commons was 

rewarded with a Nobel Prize in economics in 2009, emphasizes that extensive empirical 

research demonstrates that people are ready and willing to self-organize to solve their 

collective action problems by creating commons institutions, even if this effort requires 

substantial short-term effort for shared benefit in the long-term. Although Ostrom’s work, 

which has antecedents in public choice literature, underplays the ability of states to 

protect commons resources, particularly in wealthy countries, her work provides a useful 

understanding of how commons institutions can be created and maintained. Ostrom notes 

that in practice enough of the resource users will often take the following four steps to 

make a commons institution, and make it work:  

 

1. expend considerable time and energy trying to develop workable rules that they 

can use for governing and managing a resource;  

2. follow their own costly rules so long as they believe that most of the others 

affected also follow these rules; 

3. monitor each other’s conformance with these rules; and 

4. impose sanctions on those who break rules at a cost to themselves.186 

 

The evidence shows that trust is an essential ingredient to the formation and sustainability 

of a commons institution. A core rule of commons institutions is common trust: that users 

will cooperate to maintain and improve a common resource if they believe that they will 

share the long-term benefits of the maintained and improved resource. To cultivate and 

sustain trust people attempting to create or improve commons institutions can draw on 

design principles that have been developed from extensive research on the diversity of 

common resources and commons institutions. Ostrom developed the most influential and 

widely cited list of design principles in her 1990 book, Governing the Commons. 

Ostrom’s recent article “Design Principles – What Have We Learned?” includes an 

updated list:  

 
                                                
186 Ostrom, Elinor, “Design Principles of Robust Property Institutions: What Have We Learned?” in Property 

Rights and Land Policies, edited by Gregory K. Ingram and Yu-Hung Hong, (Cambridge, Lincoln Institute 
of Land Policy, 2009), p. 27. 
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1. Clearly Defined Boundaries 

The boundaries of the resource system (e.g., irrigation system or fishery) and the 

individuals or households with rights to harvest resource units are clearly defined. 

 

2. Proportional Equivalence Between Benefits and Costs 

Rules specifying the amount of resource products that a user is allocated are related to 

local conditions and to rules requiring labor, materials, and/or money inputs. 

 

3. Collective Choice Arrangements 

Most individuals affected by harvesting and protection rules are included in the group 

that can modify these rules. 

 

4. Monitoring 

Monitors, who actively audit biophysical conditions and user behavior, are at least 

partially accountable to the users and/or are the users themselves. 

 

5. Graduated Sanctions 

Users who violate rules in use are likely to receive graduated sanctions (depending on the 

seriousness and context of the offense) from other users, from officials accountable to 

these users, or from both. 

 

6. Conflict Resolution Mechanisms 

Users and their officials have rapid access to low-cost local arenas to resolve conflict 

among users or between users and officials. 

 

7. Minimal Recognition of Rights to Organize 

The rights of users to devise their own institutions are not challenged by external 

governmental authorities, and users have long-term tenure rights to the resource. 

 

For resources that are parts of larger systems: 
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8. Nested Enterprises 

Appropriation, provision, monitoring, enforcement, conflict resolution, and governance 

activities are organized in multiple layers of nested enterprises.187 

 

Ostrom explains the synergy between the design principles: 

 

The first five principles fit together to form a coherent theoretical explanation of 

why they may work together: when the users of a resource design their own rules 

(design principle 3) that are enforced by local users or accountable to them 

(design principle 4) using graduated sanctions (design principle 5) that clearly 

define who has rights to withdraw from a well-defined resource (design principle 

1) and that effectively assign costs proportionate to benefits (design principle 2), 

collective action and monitoring problems tend to be solved in a reinforcing 

manner.188  

 

In other words, commons institutions contain feedback loops that self-reinforce 

cooperation and self-maintain by excluding participants who do not cooperate.  

 

One of the most interesting aspects of these findings, and of the broader collective action 

literature, is that an economic problem, the overexploitation and underdevelopment of 

unorganized common resources, is resolved through political work to build collective 

action institutions. Furthermore, these are practices that have emerged independently all 

over the world and have led to the creation a great diversity of institutional arrangements 

that are suited to local circumstances. The design principles are intended to help guide 

people organizing a commons institution to develop the structures and processes that will 

work for them in their particular context. The collective action literature notes that the 

great diversity of commons institutions is a signal of the strength of the model because it 
                                                
187 Ostrom, Elinor, “Design Principles of Robust Property Institutions: What Have We Learned?” in Property 

Rights and Land Policies, edited by Gregory K. Ingram and Yu-Hung Hong, (Cambridge, Lincoln Institute 
of Land Policy, 2009), p. 33. 

188 Ostrom, Elinor, “Design Principles of Robust Property Institutions: What Have We Learned?” in Property 
Rights and Land Policies, edited by Gregory K. Ingram and Yu-Hung Hong, (Cambridge, Lincoln Institute 
of Land Policy, 2009), p. 44. 
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is characteristic of the fact that they have been self-organized to meet particular local 

challenges. Ostrom’s design principles are an attempt to find the best strategies for 

promoting the trust that makes commons institutions so stable and enduring, not to 

provide a detailed blue-print that should be copied and applied in every situation.  

 

The sustainability of commons institutions relies on both their ability to build trust and 

their ability to continually adapt to the complexity of the systems whose relationships 

they are managing. The self-organization of commons institutions demonstrates a clear 

respect for the complexity of the relationships between the participants, the resource and 

the broader context in which both are situated. The collaborative management of the use 

of the resource synthesizes the multiple perspectives of the participants, and can integrate 

multiple values in decision-making. The commons institution is the formal mediator 

between the complexity of the shared resource, often an ecosystem, and the complexity 

of the participants, whose relationships and values are embedded in their society. The 

emphasis is on continually adjusting to the uncertainties and unpredictability of the 

relationships, instead of trying to lock in a specific regime indefinitely. At their most 

sophisticated, commons institutions are nested within one another to connect multiple 

sets of resources and participants together within a whole that is self-managing at all 

scales. Nested commons institutions can benefit from the intelligence and values of many 

more of their participants than a comparable command-and-control hierarchy within a 

state or corporate institution. All of these qualities give commons institutions advantages 

for sustaining resources by continuously adapting to protect the integrity of the 

ecological, social and economic systems that provide them.  

 

Before proceeding, I want to review some of the key points made so far. A commons is a 

resource that is shared by a group of participants. Common resources are distinguished 

from public goods and private property because their use is rival, which means that one 

person’s use can reduce or degrade the resource available to others, and it is either 

difficult or impossible to exclude people from using the resource. For those reasons, a 

common resource is under threat of being over-exploited and under-maintained unless a 

commons institution is created that will solve this collective action problem. Around the 
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world and throughout history people have self-organized commons institutions that 

facilitate the co-management of common resources by participants in ways that 

synthesize their multiple perspectives and integrate their multiple values for the long 

term. These qualities give commons institutions a track record of sustainable governance. 

Efforts to create and maintain commons institutions build trust and rely upon it. A core 

rule of commons institutions is common trust, as the participants must believe that they 

will share in the long-term benefits of the commons if they are going to limit their use of 

the common resource or invest in maintenance and improvements.  

 

5.b – Inclusion and Security 
 

Commons institutions can challenge the growth network in ways that build resiliency to 

counter-attack. Commons institutions can integrate multiple values over the long term, 

challenging the logic of the growth network, which is focused on maximizing private 

growth for its most powerful participants. Where the growth network maintains its power 

through exclusion and insecurity, commons institutions can build resilience against the 

growth network by including people in decision-making and increasing their economic 

security. In essence, the greater the common trust the more resilient the institution, and 

by extension the initiatives and resources that it protects, will be to the growth network’s 

advances and destructive influence. This section explores three different kinds of 

commons-based climate action strategies that can challenge the growth network while 

building common trust. First, this section explores strategies that treat the climate as a 

common resource in need of a commons institution. Second, this section explores 

strategies that use commons institutions to drive specific aspects of the energy transition, 

from low-GHG energy production to increasing energy efficiency to changing land-use 

patterns. Third, this section explores the work of the climate justice movement that 

invokes the commons as it wages highly successful campaigns to resist the growth 

network’s local expansions of high-GHG emissions and low-efficiency infrastructure.  

 

Commons institutions have the potential to challenge the growing profit rule of societies 

dominated by the growth network because they can integrate multiple values over the 
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long term. The end of a corporation is to profit and grow. The means of a corporation is 

whatever goods and services it provides to achieve its end. Corporate social 

responsibility, with its triple-bottom line accounting of economic, social and ecological 

costs and benefits, is fundamentally deceptive. Corporate social responsibility pretends 

that the three bottom-lines are valued equally within the corporate form. The reality is 

that the achievement of social and ecological goals is only encouraged when that 

achievement will enhance the private growth of the corporation.189 Commons institutions 

do not have a legal mandate to profit, and they do not have to grow. A commons 

institution is structurally capable of internalizing multiple values, values that can 

correspond to maintaining the integrity of the societies and ecologies the commons 

institution is connected to. Indeed, the integration of multiple values is essential if the 

commons institution is going to build the common trust it needs to be successful. The 

people who create a commons institution and govern it have great freedom to choose its 

purpose and adapt over time. Unlike a corporation, a commons institution can be 

organized for the purpose of providing a service to a community in a sustainable way. In 

this case the means of the commons institution is to grow its operation to the optimal size 

to achieve the goal of providing a sustainable service to a community.  

 

Consider the example from the financial networks section of a corporate owner of a wood 

harvesting company with sustainable practices that may be forced to liquidate the forest 

and invest the profit in financial markets to get a higher return on their investment. What 

if the forest is owned by a co-managed trust that is responsible for both maintaining the 

integrity of the forest for the long term and responsible for providing a sustainable 

income for a group of forest workers? In that case, while the growth network still applies 

pressure through price competition for the products, the forest and loggers are much more 

resilient to the short-term externality-generating logic of the growth network as its 

owners are not forced by law to liquidate to find a faster return for their capital, and as it 

can increase the economic security of the workers and anyone else included in the trust’s 

ownership and governance.  

                                                
189 Bakan, Joel, The Corporation (Toronto, Penguin Group, 2004), p. 38. 
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Commons institutions can address economic insecurity, a major barrier to the market fix. 

The growth network’s most powerful tool for maintaining its power is its ability to switch 

off people, institutions, communities and whole regions or states that do not conform to 

its logic. As a result, attempts to close the climate action gap are met with resistance from 

entities that are insecure about their position within the growth network. This economic 

insecurity is particularly acute for entities, people, institutions, communities, regions and 

states, on the lower tiers of the growth network. The emergence of the green job focus 

within the climate movement has been an attempt to address this problem by connecting 

climate action to economic opportunity, particularly for people in marginalized 

communities. Commons institutions go a step beyond green jobs by focussing on 

ownership. Common resources often take the form of an underlying capital asset, whether 

that capital is ecological, social, manufactured, financial or other, that provides a flow of 

resources. Commons institutions can help increase economic security by providing their 

participants with ownership of a right to access to a reliable flow of resources from the 

underlying capital asset. The more commons institutions within a society the more people 

can rely on their income, and the less vulnerable the society will be to the threat of being 

switched off by the growth network.  

 

Commons institutions can facilitate inclusive decision-making, potentially overcoming 

another major barrier to the market fix. The growth network excludes most people from 

decision-making that affects their lives. The effect is simultaneously to reduce trust, strip 

decisions of non-market values, and make decisions less informed by local context. The 

market fix’s reliance on GHG pricing to drive most climate action decisions is a problem 

because this kind of market-led decision-making will be exclusive to most people and 

their values, limiting social acceptability and provoking backlashes that will blunt social 

mobilization for greater climate action. While not all modern commons institutions 

practice collaborative management and democratic governance, many do have robust 

democratic processes and seek to include their participants in decision-making. By 

including people in decision-making and providing greater economic security commons 

institutions can make better choices, build people’s trust in actions to close the climate 
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action gap, and reduce the threat of counter-pressure from the growth network, thus 

increasing social acceptability and providing greater potential for social mobilization to 

overcome the growth network’s resistance.  

 

At the highest level, climate change can be understood of as an open access problem in 

need of a commons solution. While Nicholas Stern called climate change a market failure 

it is also, and perhaps more importantly, a political failure. Stern was interpreting the 

problem of climate change as a problem of market externalities, and the solution was thus 

to internalize the externalities. The atmosphere is a common resource in every sense of 

the term. Using the atmosphere as a dumping ground for global warming pollution makes 

its use rival because the atmosphere, and the broader climatic system, has only a limited 

ability to absorb global warming pollution without causing destructive warming and 

eventually triggering run-away climate change that pushes the climate system past its 

integrity limit. Furthermore, it is costly to monitor entities that are releasing GHG 

emissions and it is costly to prevent them from doing so. Instead of interpreting climate 

change as a market failure caused by market externalities, it can be interpreted as a 

tragedy of the open access regime because the climate, and the atmosphere more 

specifically, is a common resource that has no commons institution to resolve the 

problem of individual self-interest leading to collective damage. The solution that flows 

from this interpretation is to create commons institutions for the atmosphere that would 

manage global warming pollution and protect the climate’s integrity.  

 

The most globally prominent commons approach to addressing climate change is called 

Contraction and Convergence, and was designed by the Global Commons Institute. The 

Contraction and Convergence framework begins from the premise that the atmosphere is 

a commons and therefore no one has a right to pollute it more than anyone else. Thus, 

while global emissions must contract to prevent catastrophic climate change, they should 

also converge so that everyone reaches an equal per capita emission limit. In practice, this 

would mean that per-capita GHG emissions from poor countries could increase for a time 

until converging with rapidly contracting per-capita emissions in rich countries, and then 

everyone goes down to zero GHG emissions together. Contraction and Convergence 
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would give everyone in the world a formal share of access to the global climate commons 

through the distribution of emission permits. Pre-convergence the people in rich countries 

would need to purchase portions of the emission permits distributed to people in poor 

countries in order to emit more GHGs. The effect would be to compensate people in poor 

countries for the inequitable damage that has been done to their climate, and to make it 

easier for them to invest in a low-carbon development pathway and adapt to climate 

change impacts that are already inevitable. Contraction and Convergence would include 

everyone in the world, and it would increase economic security for poorer people around 

the world, whether they live in rich or poor countries.190 

 

At the national level Peter Barnes has proposed the creation of a “Sky Trust” that would 

cap emissions and then provide a dividend to citizens. The fiduciary trust, a potential 

form of commons institutions that is emphasized by Barnes and others, would be 

responsible for capping national emissions and then lowering the number of pollution 

permits quickly enough that the US would do its share to prevent catastrophic climate 

change. Citizens would receive increasing dividends as the sale of fewer and fewer 

permits is predicted to lead to higher revenues as the marginal value of GHG emissions 

goes up and the low-hanging fruit are picked in the early years of the program.191 The 

Sky Trust includes everyone in the country and the dividends increase economic security. 

In fact, the dividends create a broad incentive for raising GHG prices over time.  

 

In the near-term, commons-based approaches to climate action that work on smaller 

scales in places and industries where there will be less resistance from the growth 

network hold the greatest promise to build momentum. Large-scale commons-based 

approaches to cap GHG emissions are compelling because their ability to increase the 

economic security for many people addresses barriers to the market fix and would make 

them more resilient to counter-pressure from the growth network. However, since it is 

such a struggle to reach agreement to implement the market fix it is unlikely that simply 
                                                
190 Meyer, Aubrey, “Contraction & Convergence or ‘C&C’, gci.org.uk, 2010. 
 
191 Barnes, Peter, Capitalism 3.0: A Guide to Reclaiming the Commons (San Francisco, Berrett-Koehler 

Publishers, 2006), p. 95. 
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distributing secure benefits to more people would increase social acceptability and 

mobilization to levels that would required to overcome the growth network’s resistance to 

initial agreement and implementation. At smaller scales, and in places and industries 

where there will be less resistance from the growth network, commons institutions can be 

used to increase efficiency, drive the transition from high to low-GHG energy, and 

organize efforts to reduce GHG emissions from land use practices. These efforts can 

build on another major strength of the climate movement: the great breadth and depth of 

climate actions that it has researched, developed, tested and begun to take to scale. These 

efforts can similarly address barriers to the market fix while building resilience against 

the growth network’s counter-pressure, and they can build momentum as they build 

common trust in more places and sectors.  

 

Revolving green funds, funds that are invested to increase energy efficiency and are then 

replenished by the savings so that the capital can be invested in more projects, have 

emerged at institutions that want to increase their energy efficiency. Revolving green 

funds can be treated as commons institutions where the common resource is the financial 

capital and staff time. Shared ownership gives people connected to the institution 

incentives to search for opportunities for the fund, and creates a long-term pool of capital 

that can finance the institution’s long-term transition to high-efficiency practices and 

technologies. If these revolving green funds were taken to scale, with funds for cities and 

regions that have on the order of a hundred million dollars for every hundred thousand 

people in their jurisdiction, they promise to effectively find opportunities and capture the 

benefits of energy efficiency to finance projects with greater and greater scope and scale. 

The revolving green fund would also be an organized interest with specialized capacity 

that could work with local authorities to change regulations and create incentives to 

increase energy efficiency, just as development corporations are organized interests with 

specialized capacity that currently work with local authorities to make regulations and 

incentives pro-development. Unlike other kinds of commons institutions, such as 

ecological trusts, there is no particular reason that revolving green funds would need to 

last forever. After fulfilling their mandate a revolving green fund’s capital could be used 

to finance other projects in the region, or it could be dissolved and distributed to the local 
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citizens. In addition to providing greater economic security through greater energy 

efficiency, revolving green funds can also include many people in decision-making about 

what kind of projects they want to see where.  

 

Commons institutions could also be used to organize low-GHG energy production. Many 

of the flows of renewable energy, from the wind to rivers to the sun, are all themselves 

common resources. Recall that flows of renewable energy have much lower power 

densities than flows of fossil fuel energy, and that consequently it will take far more 

space to provide a unit of renewable energy than a unit of fossil fuel energy. This 

difference is a recipe for conflict in a world where decisions are shaped by the growth 

network. On the one hand, increasing renewable energy production will have significant 

local costs over wide areas. On the other hand, as the growth network concentrates 

resources up its tiers most of the decisions will be made at a distance and the benefits 

from the new energy production will leave the area. Regional renewable energy 

cooperatives or trusts could bring ownership and planning to a level that would integrate 

the communities within an ecological region to make choices informed by their local 

options and values, make choices for the long-term, and keep the revenue from ongoing 

ownership of the assets within the region’s communities to provide them with a flow of 

sustainable income from the shared asset. In this framework there can still be a role for 

the private sector in the research, construction and maintenance of the technology, but the 

private sector would not own the renewable energy infrastructure that it builds or decide 

what gets built where. 

 

Commons institutions can also be used to address the land use and agricultural changes 

that are required to both reduce GHG emissions and begin to draw GHG emissions down 

out of the atmosphere. Deforestation tends to be driven by the tragedy of open access, the 

pressure of the growth network to increase short-term profits from private assets, or both. 

For example, cattle ranchers are clearing huge tracts of the Amazon rainforest to create 

pasture for their cattle, and they are being driven further and further into the forest by the 

expansion of massive soy plantations. The ranchers are able to do whatever they want in 

the Amazon because it is effectively under an open access regime. Once the land has 
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been cleared from the Amazon it becomes private property and the logic of the growth 

network pushes the ranchers out because the growth network prefers an intensive export 

crop. A commons approach to one part of this problem would be to create a network of 

pastures that would be shared by groups of ranchers for the long term. These commons 

institutions would facilitate the creation of a set of rules for using the pastures, rules that 

would address the size of herds, the need to rotate them, and shared investments to 

improve the infrastructure that prepares their products and gets them to Brazilian 

markets.  

 

This last possibility points to another role for commons institutions as resource 

organizations that are co-owned and managed by farmers, governments and non-

governmental resource providers to provide capacity and support to help farmers 

transition to more sustainable agricultural practices that will reverse the flow of GHG 

emissions out of agricultural land and help return the atmosphere to GHG concentrations 

of about 350ppm. A commons approach would be useful because it would build trust 

between the groups, root the knowledge and support in the local context, and create an 

institutional framework that could support a long-term transition with greater economic 

security for the ranchers and greater capacity for continual adaptation.  

 

Another issue at the intersection of forests and climate is the use of forests to draw GHG 

emissions down out of the atmosphere, particularly for offset projects. There is 

considerable concern that a global climate regime that included large-scale use of offsets 

would create intense pressure to exclude local people from using the multiple common-

pool resources produced by forests, and would lead to their effective enclosure and 

intensive use as carbon sinks. Commons institutions could be designed to manage the 

multiple uses of forests, ensuring that local people are still able to access forest resources, 

that the use of the forest is managed for long-term sustainability, and ensuring that 

revenue from projects to use forests as carbon sinks benefit the local people who are 

affected by these decisions.  
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Commons-based approaches for energy efficiency, low-GHG energy and land use could 

overlap and integrate with one another to directly manage some of the most important 

aspects of the transition to a zero-GHG energy regime in a way that is more inclusive of 

people and more secure for people than the market fix. This list is by no means 

exhaustive. Furthermore, as the model spreads it can be applied to other aspects of the 

transition, such as public transit, which can be usefully thought of as common resources 

and effectively organized by commons institutions. These initiatives can be encouraged 

in the places and sectors where there is the least resistance to climate action from the 

growth network, and there they can begin to generate momentum and build the common 

trust that will be necessary for agreement to larger and larger commons-based approaches 

to climate action.  

 

Finally, there is another kind of commons-based climate action that has already been 

amazingly successful at countering the growth network. While the proponents of the 

market fix have received the most media attention as they have worked to secure 

agreements at the national and international levels, the climate justice movement has 

been coordinating community-led resistance to the growth network off the radar of 

national media. Perhaps the climate justice movement’s greatest success has been to 

derail much of the Bush-era plans for a massive expansion of coal-fired power plants in 

the US.192 The list of targets and successes is breathtakingly diverse and comprehensive, 

from gas pipelines to waste incinerators, from oil refineries to airport runways. The 

climate justice movement advances the commons as a core element of its political 

philosophy: protecting both our shared atmosphere and the local commons, such as the 

air and water, that are threatened by the growth network’s development. The climate 

justice movement is focused on how the growth network’s development jeopardizes 

people’s economic security and excludes people from decisions that effect their lives. 

The climate justice movement has pioneered inclusive organizing techniques that build 

and support community leadership in the fight against destructive projects.193 The climate 

                                                
192 Woodall, Bernie, “U.S. coal power plants scuttle, Sierra Club cheers,” reuters.com, May 1st, 2009.  
193 Indigenous Environmental Network et al, “Open letter to OneSky from the grassroots,” grist.org, October 

23, 2010.   
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justice movement is building the case for commons-based approaches to climate action 

while it slows down the acceleration of GHG emissions and reduces ever-greater 

dependency of high-GHG and low-efficiency infrastructure.  

 

To close the climate action gap we must build common trust. Common trust must be 

rooted within approaches that have inclusive decision-making and build economic 

security. The climate justice movement is blunting the growth network by defending the 

commons, highlighting the common trust that still exists today and is under constant 

threat. In turn, commons-based approaches to particular aspects of closing the climate 

action gap can avoid some of the greatest barriers to the market fix and build common 

trust in the places and sectors where the growth network’s resistance to climate action is 

weakest.  

 

5.c – In The Long-Term 
 

The commons provides a bridge from one of the greatest strengths of today’s 

environmental and social justice movements to a future in which it is possible to reduce 

GHG emissions to zero. Looking forward, the commons provides a conceptual and 

institutional framework for integrating the work of the millions of people and 

organizations working in civil society and the emerging social economy. Looking 

backwards from a zero-GHG energy future, the commons provides a way of organizing 

financial and manufactured capital that does not require continual private growth, and 

thus it can change the growing profit rule of our political economy. This section 

concludes by highlighting two of the major limits to realizing this potential: the growth 

network’s pressure and the lack of a self-reinforcing feedback loop to scale up commons 

institutions.  

 

At the same time as the global economy has risen there has been an unprecedented 

expansion and transformation of civil society. Neither part of the state nor part of the 

market economy, civil society is a third sector with a diverse composition of 

organizations. Like commons institutions, civil society institutions integrate multiple 
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values into some kind of social purpose and they are owned and managed by people. For 

several decades international institutions and meetings have provided a focal point for 

demonstrating the growing numbers of civil society institutions and their increasing 

connection across national boundaries. However, these global expressions of a rising 

third sector are only the tip of an iceberg that contains millions of institutions and, when 

staff, volunteers and supporters are included, at least hundreds of millions of people.  

 

Since the 1990s there has been a growing transformation in this sector as it has 

increasingly come to include people and institutions that are selling some kind of goods 

or services in order to fund or fulfill their social purpose. There is a wide range of names 

and forms for this kind of institution, from enterprising non-profits to social ventures. 

This trend includes older institutions like cooperatives, credit unions and some kinds of 

trusts.  As civil society is growing and transforming itself it has come to be called the 

social sector, and its economic institutions are the major pieces of an emergent social 

economy. The effect is to begin to reverse Polanyi’s “great transformation” by re-

integrating economic functions within social institutions. The promise is that the larger 

the social sector and the social economy becomes the weaker the growing profit rule will 

be within our political economy. However, as the sector is transforming itself it still lacks 

a shared understanding of the kind of social change that it is trying to cause, and there is a 

risk that without a more intentional approach to its governance structures the social 

economy will begin to simply reproduce the growth network’s logic over time. The 

commons provides a conceptual framework that can integrate the purposes of these 

diverse institutions, help them to develop their governance structures for the long term, 

and understand the potential for their emerging sector to begin to weaken the growing 

profit rule as it strengthens the common trust rule.  

 

If the social economy is scaled up and organized around commons institutions then the 

commons could play a fundamental role in providing the institutional context that allows 

mid-century zero-GHG economy to function. Commons institutions can set prices for 

access to their resources that internalize multiple values over the long-term, and they are 

not compelled to grow or be sold. Therefore, the more kinds of natural capital organized 
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and protected by commons institutions the more corporations will have to pay prices that 

internalize multiple values over the long term for access to their flows of resources, and 

the less influence financial networks will have on the rate or kind of harvesting of those 

resources. The entire renewable energy regime could be organized as a nested set of 

commons institution that distribute income harvested annually by its capital base. As 

commons institutions distributed revenue from the use of common resources they could 

make it socially acceptable for whole populations to pay more for smaller amounts of 

sustainable goods and services. Ultimately, there are some kinds of capital, such as 

human and social capital, whose market value can grow indefinitely because it does not 

threaten the integrity of ecologies, societies or economies. There are other kinds of 

capital, such as energy and materials intensive forms of manufactured capital, whose 

growth must be limited. Over time those kinds of capital could be increasingly organized 

by commons institutions to grow to an optimal size to provide a sustainable service to 

communities. In that context, design and innovation firms could seek private growth by 

leveraging their human capital to find more efficient and valuable uses for this broader 

spectrum of common resources.  

 

As the rise of the market economy and corporations transformed the relationship between 

societies and their economies, so to would the rise of a social economy organized around 

commons institutions with a shared vision of protecting common resources and investing 

in their capacity to give people access to resources would transform the first link, the 

relationship between societies and their economies. In complexity terms, it would 

strengthen the common trust rule from the margins of our political economy to the center 

of it, and in the process it would weaken the growing profit rule, take pressure off the 

state’s ability to sustain the reciprocal expansion rule, and reduce the need for the 

technical mastery rule. This development could both make it possible to form powerful 

commons institutions to protect the climate and establish a governance structure for the 

economy’s capital base that would limit itself to operating within those constraints. The 

common transition can step in where the market fix fails, creating institutions that reduce 

GHG emissions directly while establishing a systemic context that builds the trust 
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necessary for collective action and reduces the drive for private growth that organizes 

today’s political economy.  

 

While there is great potential in the social economy and commons institutions there is no 

inevitability to any of this. Major limits must be overcome to achieve a common 

transition that builds on today’s social economy to create a commons-dominated political 

economy. First, the growth network will resist a common transition with every ounce of 

power it has. Second, while the growth network scales its institutions up with the profit-

capital feedback loop it is less clear how the social economy scales up into a dominant 

position. Every dollar that is spent on improving the sustainability of a good or service is 

a dollar that is not spent on building capital and securing market position. The next 

chapter will address these challenges by identifying some more starting points for 

strategies to change the rules of our political economy and achieve a common transition.  
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Chapter 6 - Transition 
 

To make the common transition work the potential of the commons must be realized by 

strategies that will make the emergence of a social economy organized around commons 

institutions a self-reinforcing process. Again, this is a task of deep complexity, and 

therefore great uncertainty and unpredictability. What follows is therefore necessarily 

speculative, but also designed to acknowledge and work with that uncertainty and 

unpredictability. The first section of this chapter will introduce a theory about how self-

organizing networks cause large-scale social changes in complex systems through a 

process of emergence. The second section of this chapter will explore strategies for 

integrating self-organizing networks of commons institutions to create a self-reinforcing 

process that will challenge the growth network, reduce GHG emissions and build 

common trust. The conclusion identifies key questions that must be answered in practice 

to improve the common transition’s chances of success. 

 

6.a – Emergence 
 

The scale of social change that is required to change the core rules of our political 

economy is so great that it is difficult to imagine the process that would lead to such 

changes. The threat of non-linear climate change mirrors the non-linear social change that 

is required to close the climate action gap. To that end, the climate movement can draw 

on another strength of the social sector: new theories about how self-organizing networks 

cause large-scale change in complex systems like societies, ecologies and economies 

through emergence.  

 

Wheatley and Frieze have produced a concise model of how large-scale change happens 

in ecological, social and economic systems through self-organizing networks and 

emergence. Wheatley argues that systems do not change because individuals are changed, 

one by one. That is a mechanistic world-view, which suggests that people only change 

because of the information they receive or the orders they are given. She writes that the 
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world “changes as networks of relationships form among people who discover they share 

a common cause and vision of what’s possible.”194 To Wheatley and Frieze, it is 

connections that matter most, not mass. More and more research confirms this view, as, 

for example, people are far more likely to change their attitudes or behaviour when they 

listen to stories from people affected by an issue then when they are told facts about the 

issue. Wheatley argues that self-organizing networks are important because they lead to 

emergence, and emergence is how large-scale change happens. She writes: 

 

As networks grow and transform into active, working communities of practice, 

we discover how life truly changes, which is through emergence. When separate, 

local efforts connect with each other as networks, then strengthen as communities 

of practice, suddenly and surprisingly a new system emerges at a greater level of 

scale. This system of influence possesses qualities and capacities that were 

unknown in the individuals. It isn’t that they were hidden; they simply don’t exist 

until the system emerges. They are properties of the system, not the individual, 

but once there, individuals possess them. And the system that emerges always 

possesses greater power and influence than is possible through planned, 

incremental change. Emergence is how life creates radical change and takes 

things to scale.195 

 

Wheatley and Frieze argue that there is a three-

part lifecycle to emergence. First, networks 

form between people who find shared vision, 

meaning and purpose with each other.196  

 

 

                                                
194 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 1. 
195 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 1. 
196 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 5. 
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Second, the networked people form 

“communities of practice” to learn and work 

together. People use these circles within the 

network to “develop new practices together,” 

and in the process they begin to become 

motivated by their attachment to the specific 

group that they are a part of, in addition to the shared purpose that brought the network 

together in the first place.197 The communities of practice intentionally work to spread 

their ideas and manifest their shared purpose through action.  

 

The onset of the third stage is always 

unpredictable. In the third stage the influence of 

the networked communities of practice reaches a 

tipping point and a new “system of influence” 

emerges that has the power and influence to 

change the core rules of the broader systems that 

it effects. The ideas and practices that had been at the margin are now part of a new 

normal.198 

 

Wheatley and Frieze present two recent examples of large-scale emergence: the sudden 

collapse of the Soviet Union and the sudden rise of corporate interests to global 

dominance. In both cases many local initiatives, many of which had been underway for a 

long time, were connected together and rapidly created a larger system that was much 

more powerful than the sum of the local parts.199 Wheatley’s claim that the kind of 

change that comes about through emergence is always more powerful than the kind of 

change that comes about through top-down planning by centralized institutions seems 

                                                
197 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 5. 
198 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 6. 
199 Wheatley, Margaret and Frieze, Deborah, “Using Emergence to take Social Innovation to Scale” published 

online at margaretwheatley.com (The Berkana Institute, 2008), p. 5. 
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impossible to prove, particularly as, in cases such as the organization of a war effort, it 

can be difficult to disentangle the two patterns of organization. However, the example of 

the collapse of the Soviet Union and the global rise of corporate power do support a more 

limited statement that emergence has created changes that are far greater than anything 

relevant centralized institutions were capable of achieving at the time. The American 

military and intelligence institutions, a truly vast series of centralized institutions whose 

primary purpose at the time was to win the Cold War by collapsing the power of the 

Soviet Union, were famously surprised when that collapse came. Similarly, no single 

executive body planned and executed the rise of global corporate power. The growth 

network self-organized, and in the process it became so powerful that it brushed aside the 

resistance of the huge labour unions that had kept it in check within national boundaries 

for decades. An irony of the 20th century is that as centralized institutions grew to 

completely unprecedented scales it was not centralized institutions that answered the 

most important questions of the day.  

 

When it comes to causing social change, self-organizing networks have an advantage 

over centralized institutions because of their great capacity for unfocussed exploration 

and focused exploitation. In Wheatley’s first two stages, the networks are mapping out 

the feedback loops, core rules and attractors of the system they want to change, and 

trying many different approaches to change the core rules in ways that they anticipate 

will realize their shared vision. During the third stage, the system of influence emerges as 

the networks find an approach that seems to work and, learning from each other across 

the network, self-reinforce that approach. What gives self-organizing networks an 

advantage over centralized institutions in this process is the way they share information 

and divide labour amongst their parts. In a centralized institution there is a hierarchy that 

controls the flow of information up vertical channels and executive body that divides 

labour and assigns tasks to the parts of the organization. In a self-organizing network 

information flows throughout the network and the parts autonomously divide their labour 

and coordinate their actions according to a shared logic. One consequence of this 

difference is that self-organizing networks can leverage the intelligence and values of far 

more of the people that they are connected to. As a result, they have a much greater 
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capacity for the unfocussed exploration of many possible approaches to solving a 

complex problem. Another consequence of this organizational difference is that once 

parts of a self-organizing network have found an approach to solving a complex problem 

that works, the other parts are free to coordinate their actions to achieve the focused 

exploitation of the solution. The advantage of self-organizing networks is most 

pronounced during the penultimate stage of social change, as the system passes a tipping 

point and enters into a period of relative chaos before a new attractor establishes itself, 

the flexibility, speed and intelligence of self-organizing networks gives them a greater 

ability to adapt through this period to shape the system that will stabilize on the other 

side. 

 

There is hope and practical lessons for the climate movement in the way that self-

organizing networks and emergence cause social change. The great diversity of people 

and institutions that are part of the climate movement are a self-organizing network that 

is based in the social sector but has already connected with people throughout the public 

and private sectors. The power of emergence to cause sudden and dramatic social change, 

as demonstrated by the collapse of the Soviet Union and the swift ascent of the growth 

network to global dominance, holds the promise that the sudden and dramatic social 

change that is necessary to close the climate action gap is possible.  There are practical 

lessons in each stage of Wheatley and Frieze’s lifecycle of emergence, and the integration 

of those lessons with the potential of the commons to provide a structure that can close 

the climate action gap is the subject of the next section.  

 

6.b – Integration 
 

At the end of the last chapter on the commons I concluded that while the commons holds 

great potential to change the core rules of our political economy in ways that make fast 

and deep GHG emission reductions possible, its potential is limited by pressure from the 

growth network and the lack of a clear self-reinforcing feedback loop that can scale up 

commons institutions to a dominant position. The lessons about how self-organizing 

networks cause social change through emergence provide a process for overcoming the 
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limits to the potential of the commons to close the climate action gap. The first step is the 

formation of a commons network which has an explicitly shared vision of the potential of 

the commons. The second step is the establishment of communities of practice that 

challenge the growth network, reduce GHG emissions and build common trust by 

including people and increasing their economic security. The system of influence that 

could emerge from this integration of commons institutions and self-organizing networks 

is one that would effectively counter the growth network by competing with it for the 

people that both networks need to grow.  

 

The first step in this approach is to form a commons network by strengthening the 

connections between people and institutions within the NGO-driven climate movement, 

climate justice movement, and social economy around a shared vision of the potential of 

the commons to close the climate action gap. At the moment, only the climate justice 

movement has a critical understanding of the growth network and the limits to climate 

strategies that fail to include people and build economic security. The NGO-driven 

climate movement has greater reach to the broader public and resources to develop and 

advocate for policy changes in governments and corporations. The social economy has 

the skills and capital to build ventures that can reduce GHG emissions and fund 

themselves. All of these qualities are important but, separately, inadequate to the task of 

causing a common transition. A shared vision of the potential of the commons to close 

the climate action gap is the basis for strengthening ties between the parts of a commons 

network. The difficult of establishing this shared vision, particularly for the NGO-driven 

climate movement, should not be understated. However, once a shared vision that 

combines a critical understanding of the limits of the market fix with a constructive 

alternative is established across parts of the climate movement and social economy the 

rate and quality of their cooperation can dramatically increase.  

 

From a shared vision of what is possible the parts of a commons network can begin to 

develop a shared understanding of their different roles in achieving that vision. The 

climate justice movement can step up its community-led resistance to the growth 

network’s GHG and energy-intensive projects while explicitly calling for commons-
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based approaches to closing the climate action gap in just ways. The NGO-driven climate 

movement can amplify the climate justice movement’s message while it adapts the 

market fix to incorporate commons-based approaches that are more inclusive and build 

economic security and it begins to work on the larger and deeper structural changes that 

will be required to secure a common transition at the global level. Geographically, the 

climate justice movement can prioritize the places where the fossil-fuel intensive parts of 

the growth network are the strongest while the NGO-driven climate movement prioritizes 

places where those parts are the weakest. The social economy can operate anywhere, 

developing commons institutions that will reduce GHG emissions, generate common 

trust, and build revenue streams for the commons network.  

 

To begin to create a self-reinforcing feedback loop the commons network can establish 

communities of practice that are designed to compete with the growth network for 

people. The growth network’s self-reinforcing feedback loop is the loop between profit 

and capital, a feedback loop that creates powerful incentives to cause growing 

externalities because they increase profit rates for individual entities. As the commons 

network reduces its rate of profit to internalize multiple values in its decision making and 

protect the integrity of societies, ecologies and economies, the profit-capital feedback 

loop becomes a much weaker driver for the growth of commons institutions. The answer 

to both of the limitations to the commons, pressure from the growth network and lack of 

a self-reinforcing feedback loop, is to challenge the growth network’s near-monopoly on 

the economic lives of people. The growth network relies on its near-monopoly on 

people’s economic lives to maintain large externalities and extract high rates of profit, 

while commons institutions can grow most rapidly by growing their member bases, not 

profit rates. The commons network can organize communities of practice in particular 

places and sectors to challenge the growth network publicly and through political action, 

while competing with the growth network for people by providing them with access to 

services, jobs and investments that build common trust and make it possible for people to 

participate less and less in the growth network. The particular strategies that will work 

best will be different in different places and sectors, but as the commons network can 

share information and resources between those places and sectors it will accelerate this 



 

 

170 
process of unfocussed exploration and focussed exploitation of successful strategies. The 

more members the commons network includes the better the services, jobs and 

investments that it will be able to provide, and thus the more new members it will be able 

to recruit and include. 

 

Once the commons network reaches a certain scale and quality of connections it will have 

eroded the growth network’s strength to the point that the final stages of the common 

transition will be rapid. The core rules of our political economy are changed, with the 

common trust rule displacing the growing profit rule, once the growth network’s threat of 

switching off entities that do not conform to its logic is met with the commons network’s 

ability to include those entities and threaten to cut the growth network off from its factors 

of production. At that stage, the growth network loses much of its administrative and 

ideological power, and it becomes possible for governments to agree to treat the 

atmosphere as a shared commons and work with the commons network to bring GHG 

emissions down to zero. 
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Conclusion to Part 3 – Common Transition 
 

To conclude I will first briefly re-iterate my argument. The climate movements’ 

dominant strategy for addressing climate change is to secure international agreements to 

use GHG-pricing, investment and regulations to make high-efficiency and low-GHG 

technologies competitive with low-efficiency and high-GHG technologies, thereby 

activating the market economy’s power to self-reinforce market winners and driving 

down GHG emissions. I have called this strategy the market fix. I used complexity 

science to argue that the attractor that organizes our political economy is private growth, 

and its core rules are technical mastery, growing profits and reciprocal expansion. Based 

on that understanding of our political economy, I have argued that the market fix is 

unlikely to succeed because economic interests dominate climate change decision-

making, making the system’s tendency to grow profit more powerful than its capacity for 

reciprocal expansion unless technical mastery can resolve this tension, and there is no 

reason to believe that the transition to a zero-GHG economy by mid-century will be 

cheap enough to avoid overwhelming resistance from economic interests that are 

organized globally in a growth network. To change the system it is necessary to change 

its core rules. An alternative set of strategies, called the common transition, can use self-

organizing networks to resist the growth network’s most destructive projects and scale up 

commons institutions that will directly reduce GHG emissions while changing the 

systemic context that maintains the growth network’s power and providing the 

institutional foundation for a zero-GHG economy. In particular, a commons network 

focused on efforts to reduce GHG emissions that are inclusive and build economic 

security can weaken the growing profit rule while strengthening and elevating common 

trust, a core rule of commons institutions, into a dominant position within a new political 

economy. It has been my intent to provide some useful strategic guidance to the climate 

movements. This a deeply complex challenge, and the final part of this thesis has been 

speculative for just that reason.  

 

I will conclude this thesis by emphasizing the most important factor in achieving a 

common transition that we still know the least about. The establishment and successful  
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functioning of a commons network will require continual innovations in the related 

practices of network governance, collaborative management and democratic 

participation. The common transition requires that we challenge deep-seated tendencies 

to concentrate power within a few individuals and organize people as though they are 

simply parts of a machine. Those tendencies are now a major part of our culture, and it 

will take practice, reflection and courage to overcome them.  
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