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This thesis focuses on the carbon debt of the U.K., as an illustration of the difficulties inherent in any attempt to put the concept of ecological debt into practice in real world situations. Initially, the lack of a clear conceptual framework and the presence of a multiplicity of languages in which the concept is presented are considered to be two important weaknesses. The calculation and subsequent analysis of the U.K.’s carbon debt highlight a number of unanswered questions which are then addressed with reference to the literature on ecological economics: Should the carbon debt be calculated according to global average carbon emissions or a sustainable level of emissions? To what extent is it possible to identify specific carbon debtors and creditors beyond simply ‘North’ and ‘South’, ‘present’ and ‘future’ generations? How can the carbon debt be calculated in monetary terms, and what is the value of such an exercise? To what extent can historical responsibility for past carbon emissions be accounted for?

The uncertainty surrounding many of these questions inevitably has implications for the application of the carbon debt at a political level. As such, this paper suggests a number of contexts in which the concept might be most successfully applied, with particular reference to climate change mitigation negotiations and neo-liberal economic development. The paper concludes that, if it is to gain wider political recognition, ecological debt ought to draw more on the conceptual strengths of the disciplines of ecological economics and political ecology, as well as turn its attention to the future, rather than remain rooted to the past.  
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CHAPTER 1: INTRODUCTION 

The idea for this thesis originally arose out of a personal interest in the complex and often misunderstood relationship between environment and development.  The starting point was a report co-authored by myself and two colleagues at Friends of the Earth (FoE) Scotland entitled Ecological Debt: An Embarrassing Debt for the U.K. (FoE Scotland, 2006), which focussed on the U.K.’s carbon debt as an illustration of the contradictions and disregard for biophysical constraints, apparent in the current model of economic development. Whilst researching for the report, a number of unresolved issues regarding both the theory and operationalisation of the concept became evident. This thesis was seen as an ideal opportunity to investigate these weaknesses in order to clarify some of the uncertainties and suggest a possible way forward for the concept of ecological debt to become a more useful political tool in the context of international environmental negotiations. 

The thesis focuses on the carbon debt of the U.K. From a practical point of view, the fact that a well-developed methodology for calculating the carbon debt in physical and monetary terms already exists, gives the discussion a stronger empirical basis. At the same time there remain a number of weaknesses concerning these calculations which deserve further attention. Furthermore, the carbon debt is likely to carry the greatest political weight in the context of current global attention on climate change. Thus any discussion of how ecological debt can be taken forward politically is likely to be more fruitful if it focuses on the carbon debt. 

This paper employs a combination of quantitative and qualitative data. The methodology developed by Nick Paredis and his colleagues at the University of Ghent (Paredis et al., 2004) was used to calculate the carbon debt of the United Kingdom. The source of the data was the FoE Scotland report on ecological debt (2006). It was originally intended that a discussion group with organisations working on ecological debt be set up over the internet in order to encourage contributions to the debate on the quantification of ecological debt and political implications. Unfortunately there was a very low response rate. Nevertheless, an interview with Andrew Simms of the New Economics Foundation (NEF), and correspondence with Ben Young of Jubilee Scotland and the World Development Movement (WDM), as well as a number of enlightening discussions with my supervisor, Teresa Martinez of FoE-Scotland, provided valuable food for thought.

The paper begins with a review of previous academic study on ecological debt, highlighting the lack of a clear conceptual framework in which to place the concept and the multiplicity of languages in which it is presented. The results of the U.K. carbon debt calculations based on two different models then serve as the starting point for a discussion into the operationalisation of the concept, focussing on the choice between a sustainable level of emissions or global average emissions as a benchmark for the carbon debt, as well as the lack of precision relating to allocation of debts within and between generations.

The problematic issues of monetary quantification of the carbon debt and the disputed  claims for the application of responsibility for past emissions then lead to a wider discussion into the potential for carbon debt and the ecological debt to mount a realistic political challenge to the status quo, suggesting a number of contexts in which this might be best achieved.  

CHAPTER 2: LITERATURE REVIEW

2.1. DEFINITIONS OF ECOLOGICAL DEBT

The concept of ecological debt emerged in early 1990s as a result of work on the health costs of ozone depletion, by the Instituto de Ecologia Politica, a Chilean Non-Governmental Organisaton (NGO),. It formed part of the Debt Treaty (an alternative treaty formulated by NGOs) at the United Nations Conference on Environment and Development (UNCED). According to this treaty,

the foreign debt is the most recent mechanism of the exploitation of Southern peoples and the environment by the North, […] essentially constituted by economic and trade relations based on the indiscriminate exploitation of resources, and its ecological impacts, including global environmental deterioration, most of which is the responsibility of the North… (Paredis et al., 2004; Martinez-Alier, 2002). 

The treaty called for the establishment of an accounting system of planet Earth in order to quantify the cumulative debt of the Northern countries. Since then a number of organisations, networks and forums have emerged, mainly, but not exclusively, in the global South, dedicated to the recognition of ecological debt, including Accion Ecologica (Ecuador), JADES (Justicia Ambiental, Deuda Ecologica  y Sustentabilidad), SPEDCA (Southern People’s Ecological Debt Creditors Alliance),  ENRED (The European Network for the Recognition of Ecological Debt) and FoE (Friends of the Earth). A handful of European think tanks, such as the New Economics Foundation (NEF) in the UK, and the Wuppental Institute in Germany, have also begun to investigate the concept in greater depth.  At an academic level, a number of papers have been written in an attempt to provide the concept with a stronger scientific and methodological base (see, for example, Azar & Holmberg (1995); Smith (1996); Jenkins (1996); Torras (2003)). Of particular note is a report by the University of Ghent’s Centre for Sustainable Development entitled Elaboration of the concept of ecological debt (Paredis et al., 2004), without doubt the most comprehensive work yet published on the subject. 

Largely as a result of the fact that the concept of ecological debt emerged at grassroots level and was only subsequently adopted by scholars as a field of academic research, a number of definitions have been elaborated. This can be seen as a reflection of the different ‘languages’ or ‘discourses’ in which the concept is expressed, a crucial question in relation to environmental conflicts according to Martinez-Alier (2002). On the one hand we find definitions such as that developed by Accion Ecologica, an Ecuadorian NGO committed to fighting for the recognition of ecological debt:  

The Debt accumulated by the Northern industrial countries towards the Third World countries on account of resource plundering, environmental damages, and the free occupation of environmental space to deposit wastes, such as greenhouse gases. (…) The current system of neo-liberal globalised market economy maintains and augments the ecological debt through such mechanisms as the Structural Adjustment Programmes (SAPs) imposed by the international financial institutions, foreign investments, unequal terms of trade, forcing countries to produce export products in order to redress financial debts; and through the trade-related Intellectual Property Rights within the World Trade Organisation (WTO) which protect the patenting of genetic material for agriculture and pharmacology by Trans-National Companies  (TNCs) without compensation for the original guardians of the biodiversity of the South. (Raina, 2005:8)  

Accion Ecologica and other environmental organisations such as FoE use a language of environmental injustice, resistance and indignation. The concept of ecological debt and the claiming of that debt are regarded as a potential rallying point for the resistance of Third World countries and peoples against that world order and its consequences. (Paredis et al., 2004)

On the other hand, definitions expressed in more dispassionate and technical language have also emerged, such as that developed by Erik Paredis and his colleagues at the University of Ghent:

The ecological debt of country A consists of

(1) the ecological damage caused over time by country A in other countries or

in an area under jurisdiction of another country through its production and

consumption patterns,

and/or (2) the ecological damage caused over time by country A to ecosystems

beyond national jurisdiction through its consumption and production

patterns,

and/or (3) the exploitation or use of ecosystems and ecosystem goods and

services over time by country A at the expense of the equitable rights to these

ecosystems and ecosystem goods and services by other countries or

individuals. (Paredis et al., 2004:50) 

The evolution of the concept has arguably now reached a stage at which a need for the reconciliation of these different ‘languages’ has arisen.  Because the meaning of ecological debt is not yet fixed, it presents difficulties when trying to gain international recognition. The question then becomes: “How to formulate a definition broad enough to be used in all contexts and to cover all relevant content?” (Paredis et al., 2004). The example of ecological debt’s more widely recognised contemporary, the ecological footprint, illustrates the significance of this last question. In the mid- 1990s the term footprint had a number of different interpretations:

1)  as a general description of the impact of one group, area or policy on another; 

2) as a more precise description of the environmental impact of towns and cities on "distant elsewheres", expressed in quantitative terms;

3) as an umbrella term for the impacts on consumption and production in the industrialized world on developing countries;

4) as an ecological critique of traditional economic policy making and analysis. 

(Robbins, 1995) 

In much the same way, the term ecological debt covers a diversity of issues ranging from  a critique of neo-liberal economic ‘development’ in its broadest interpretation, to specific demands for restitution or compensation for ecological damage resulting from the activities of multinational corporations.

An overview of some other concepts related to ecological debt, including the ecological footprint, may offer some insight into the broader framework in which the concept lies, and a better understanding of this ‘multiplicity of perspectives’. 

2.2. ECOLOGICAL DEBT AND RELATED CONCEPTS

According to Paredis et al. (2004: 42) ecological debt “is one possible translation of (the convergence of) ideas such as sustainable development and justice.”  These concepts have their roots in the critiques of neo-classical economics which began to gain prominence in the 1960s and led to the development of the field of ecological economics. The work of economists such as Kenneth Boulding (1966) and Herman Daly (1973) were particularly important in this respect. They introduced the idea that the Earth should be recognised as a closed system with limited sources and sinks constrained by the laws of thermodynamics, and in which constant production, consumption and growth are ultimately unsustainable.  Other contributors to the early sustainability debate included Ehrlich (1968) and Meadows et al. (1972), who predicted a population and consumption ‘explosion’ which would lead to a level of human activity beyond the carrying capacity of the Earth. These ideas were eventually incorporated into international policy, most famously through the Brundtland Commission’s 1987 report Our Common Future which established the concept of sustainable development (World Commission on Environment and Development (WCED), 1987).

Combining this growing awareness of the need to apply limits to economic growth with a sense of justice and equity led to the elaboration of a number of concepts, all of which are closely related to ecological debt. In his 1965 book, The Hungry Planet, the Swedish academic Georg Borgstrom coined the phrase ‘ghost acres’ which referred to the amount of land required to supply a country's import of food, feed and fish (Borgstrom, 1972). According to his calculations, for every acre used in Britain, another was being used overseas.

A similar concept is that of ‘shadow ecologies’ on which industrial countries depend for their resources. According to MacNeill et al. (1991:92), "if a nation without much geographical resilience, had to do without its shadow ecology, even for a short period, its people and economy would suffocate" 

Another method to measure the effect of local economies elsewhere is that of ecological rucksacks, developed by the Wuppertal Institute in Germany. Ecological rucksacks are defined as: “the sum of all materials which are not physically included in the economic output under consideration, but which are necessary for production, use, recycling and disposal.” (Spangenberg et al., 1999:15) The Institute has concluded that "to provide the goods and services enjoyed by an average German, some 50 tons of materials have to be moved somewhere, be it in mining, be it in earth movements for agriculture, be it in construction on buildings or of infrastructure" (Schmidt Bleek, Friedrich (1994), cited in Robbins, 1995).

In the U.K., the environmental impact of trade on developing country populations has been measured in ‘food miles’, which represent the distance from production to market of agricultural products. As Robbins (1995) explains, human, environmental and economic resources are allocated to export production rather than for "local needs and self-sufficiency", increasing vulnerability to export fluctuations, and causing health risks for agricultural workers and environmental damage due to the application of inappropriate industrial agriculture methods. 

Perhaps of all the environmental distribution concepts which have emerged, the most widely recognized and oft applied are ‘environmental space’ and the ‘ecological footprint’. Indeed, both indicators form an important part of a number of the methodologies which have been developed for calculating ecological debt (see section 1.5.).

The term "environmental space", commonly credited to the Dutch scholar, J.B. Opschoor, has been defined as: 

the total amount of energy, non-renewable resources, land, water, wood and other resources which can be used globally or regionally:

· without environmental damage

· without impinging on the rights of future generations; and

· within the context of equal rights to resource consumption and concern for the quality of life for all peoples in the world. (Carley, 1997)

The concept eventually gained broad international acceptance with the publication of the Action Plan for a Sustainable Netherlands by Friends of the Earth (FoE) Netherlands.

The environmental space concept builds on the “limits to growth” debate of the 1970s, by acknowledging that the environmental effects of exploiting resources set limits to the acceptable rate of exploitation, which may be more stringent than those which physical availability alone would impose. Significantly, it also places greater emphasis on global equity with the principle that access to resources should be equitably shared among people in all countries (Hille, 1998). 

The ecological footprint concept was developed by Mathis Wackernagel and William Rees. By their own definition, the ecological footprint of any given population is estimated by calculating how much land and water area is required on a continuous basis to produce all the goods consumed, and to assimilate all the wastes generated, by that population (Wackernagel and Rees, 1996). In the first instance, Rees looked specifically at the Vancouver-Lower Fraser Valley of British Columbia, and found that land area required to support the community was at least 20 times the land it occupies. This conclusion was reached by calculating the region's ecological use of forested and arable land for domestic foods, forest products and fossil energy (ibid.). Although the ecological footprint concept was not originally designed to be viewed explicitly in a North-South context, the fact that the footprints of industrialized countries have proved far larger than those of developing countries, has inevitably led to such comparisons being made.

2.3. THE CONCEPT OF ECOLOGICAL DEBT

The concept of ecological debt, like those reviewed above, has a strong grounding in discipline of ecological economics. According to Martinez-Alier (2002), the underlying driving forces behind the generation of ecological debt are: the disparity between economic time and geo-biological time - in other words the different production times of extracted products and manufactured products or services; the inability of economics to internalise externalities resulting in an absence of compensation for such externalities; and the lack of political and market power of those in developing countries. Put more simply, ecological debt arises from the export of raw materials which do not include compensation for local or global externalities (ecologically unequal exchange) and from the disproportionate use of environmental space or services without payment (Martinez-Alier, 2002).  

The processes responsible for this situation have been described by Donoso (2000) as:

· Extraction of natural goods (petroleum, minerals, marine, forest and genetic goods) in order to support Northern industry.

· Ecologically unbalanced trade whereby goods are exploited and exported without taking responsibility for the social, cultural and environmental damage involved.

· Intellectual appropriation and usufruct of ancestral knowledge (seeds and plants) for biotechnology and agro-industry for which we have to pay a premium.

· Appropriation, use and degradation of the best lands, water and air, human energy to support Western consumerism.

· Illegitimate appropriation of the atmosphere and carbon absorption.

· Production of chemical, biological, toxic and nuclear weapons, substances and residues that are sold and dumped in Third World countries.

Thus, the present wealth of industrialised nations has been built extensively on natural resources from elsewhere, in particular from present developing countries, causing severe disruptions to local ecosystems as well as social, economic and cultural upheavals. This physical–ecological relation between countries is ongoing. One important recent development however, is that Trans-National Corporations (TNCs) have now become important actors in the shaping of these relations. These same actors (developed countries and their corporations) increasingly put pressure on ecosystems and ecosystems services, even if no immediate damage is visible. The use of these ecosystems and ecosystem services limits their use by other countries and by future generations and as such has far reaching social and economic consequences. A typical example is the use of the sink capacities of the atmosphere which are utilised in such quantities by industrialised countries, that emission possibilities of other countries are severely limited (presupposing of course that the policy option is prevention of climate change). (Paredis et al., 2004.)

What differentiates ecological debt from other similar concepts in the sustainability debate, which tend to focus on the future, is its stress on historical responsibility. Ecological debt draws attention to how the present situation has grown out of the colonial past, a crucial element in" the quest for a more sustainable world order.” (Paredis et al., 2004: 41). In doing so, it offers a new political, ethical and ecological perspective by reversing the current debtor-creditor relationship and hence acts as a form of empowerment of the South in international relations. It also serves as a unifying concept around which groups from all over the global South can come together in addressing development issues from a unique perspective. (Paredis et al., 2004).

What seems to be lacking at the conceptual level of ecological debt however, is a sufficiently coherent theoretical framework. As we have seen, the different languages in which it is addressed is largely responsible for this.  Paredis et al. (2004) offer a way forward by suggesting a frame of reference which might provide the concept with a more profound base. These 'building blocks' as the authors term them are illustrated in figure 1, below.
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                                    Figure 1: ‘Building blocks’ of ecological Debt (Paredis et al., 2004)

Later chapters in this paper will explore some of these different dimensions in an attempt to assess what may be the most appropriate and fruitful way forward.  

2.4. POLITICAL CONTEXT

Before exploring a number of the methodologies which have been developed to address the problematic issue of measuring ecological debt, it is worth reviewing what it is hoped might be achieved on the international political stage. 

In a general sense the ultimate goal tends to involve, in the first instance, the explicit recognition of ecological debt, in other words, some form of insertion of the words ‘ecological debt’, e.g. in international treaties or declarations, on the EU level in Communications or Directives or in a revised EU plan for sustainable development, or on national level, as a goal in e.g. plans for sustainable development (Paredis et al., 2004). This, it is hoped, might then contribute to the wider goal of achieving some form of restructuring of the international financial system and a change in production and consumption patterns.

More specifically, of course, the ecological debt is used as an argument for cancelling the external debt of poor countries. Hanlon (2006), amongst others, provides a convincing argument for debt relief on the basis of illegitimate debt, (that resulting from failed development projects such as loans for dams and mining projects which have caused environmental and social damage) and odious debt, (that which is incurred by a despotic power, not in the interests of the state, but in order to repress the population). Torras (2003) argues that if widespread debt relief is to become a reality, spatial ecological mal-distribution offers not only a justification for it, but a basis for determining specific compensation amounts. Perhaps the most well developed claims are those relating to the carbon debt. Whilst there is little talk of any form of repayment for damages already caused by climate change, there have been calls for mechanisms to avoid further accumulation of carbon debt, which include:

· Calculating the costs for implementing adaptation strategies to climate change

· Fulfilling existing UNFCCC commitments

· Redirecting fossil-fuel subsidies towards renewable energy technologies

· US compliance with the threat of legal action (eg border tax)

· Implementing a ‘compliance and convergence’ framework for carbon emissions. 

(Simms and Greenhill, 2002)

Other claims  include: the  repatriation of cultural and natural heritage; restoring damaged natural areas; the elimination of nuclear, chemical and biological weapons; the provision of certain rights to ‘environmental refugees’; compensation for the commercial use of information and knowledge on genetic resources; applying taxes on petroleum and other natural resources to cover the environmental and social costs of their extraction and production; and investment in clean, renewable, and decentralized forms of energy, rather than in fossil-fuel extraction (Paredis et al., 2004; Martinez-Alier, 2002; Raina, 2002).  

The list is long and comprehensive, and the problem of how to calculate the (hypothetical) corresponding compensation is extremely complex, if not insurmountable. Nevertheless, attempts have been made to calculate the ecological debt. Some of these are reviewed below. 

2.5. REVIEW OF METHODOLOGIES FOR CALCULATING ECOLOGICAL  DEBT AND CARBON DEBT

2.5.1. Ecological Debt

a) Paredis et al. (2004) 

Paredis et al. divide the ecological debt into ecological damage and use at the expense of equitable rights. For the first of these, they use the DPSIR framework developed by the European Environment Agency (EEA): (Driving forces, Pressure, (current) State (of the environment), Impact and Response).  For quantifying the use at the expense of aspect of ecological debt, they identify both environmental space and the ecological footprint as possible methods, based on an equal per capita approach. In addition to these, a form of Material Flow Analysis is proposed in order to measure the ecological damage caused abroad by any given country. The first step in this calculation is physical quantification, with biophysical accounting systems as the basis. Monetary valuation is the next, optional and contentious step.    

[image: image2.emf]
            Fig 2: Methodology for calculating ecological debt (Paredis et a.l, 2004)

b) Torras (2003)

Torras also uses the ecological footprint approach, defining ecological debtors as industrialised countries with an ‘ecological deficit’, i.e. those countries whose ecological footprint exceeds bio-capacity. Those developing countries with an ‘ecological surplus’ (ecological footprint less than bio-capacity) are thus counted as ecological creditors. This results in a total of 16 debtor countries and 46 creditor countries. He then, rather arbitrarily, assigns between 90% and 95% of the debt to future generations, with the remaining 5% to 10% allocated to creditor countries, giving a total of between 186,7 million and 373,4 million area units to be divided between them. Using a modified version of the monetary valuation of the Earth’s ecosystems famously provided by Costanza et al. (1998) ($4400 per area unit), he calculates the total debt owed to creditor countries to be between $812,5 billion and $1,64 trillion. Finally, in order to determine how the debts should be allocated to creditor countries, he provides two possible methods. The first is based on total exports, the assumption being that the greater the magnitude of exports, the larger the transfer of bio-capacity. The second is based on population, which assumes that transfers ought to take place on a per capita basis, and thus implies that more populated countries ought to receive a greater part of the debt repayments. Depending on which of the methods is used, different regions in the world fare relatively better or worse. 

c) Azar & Holmberg (1995)

Azar and Holmberg refer to environmental debt (synonymous here with ecological debt), and make the distinction between national generational environmental debt (the debt which one country has to future generations) and the foreign environmental debt (environmental debt between countries). They provide four possible methods of calculation: 

· The effect-related method (negative environmental effects on a country, independent of where the activities take place);

· The activity-related method (negative environmental effects on global ecosystems due to activities in a country);

· The consumption-related method (negative environmental effects resulting from consumption in a country and the related production, independent of where this takes place);

· The production-related method (negative environmental impacts resulting from production in a country’s industries and the resulting consumption, independent of where this takes place). 

They argue that although the consumption-related method is the most appropriate as it relates most closely to the polluter-pays principle, it is too complicated to calculate and therefore the activity-related method offers the most practical solution.

Their paper deals primarily with the generational environmental debt (ie not what is generally referred to by ecological debt campaigners whose focus tends to be on what Azar & Holmberg call the ‘foreign’ environmental debt). Their calculations are based on classical environmental economics, with the generational environmental debt being the least cost of the sum of a combination of the cost of restoration and the cost of damage. Thus, restoration should be made until the marginal cost and the marginal benefit of restoration are equal. They argue that damage should include both identified damage and potential damage because of time delays in biophysical cycles and the reduction of the assimilating and stabilising capacity of the ecosphere.

Azar & Holmberg also argue that generational environmental debt should only be considered as a monetary estimate of the burden of the environmental damage that we pass on to future generations because of only limited substitutability between different kinds of capital. Thus it should only be used as a tool to help decide appropriate policies for the future. 

2.5.2. Carbon Debt

a) Jenkins (1996)

Jenkins calculates the ecological debt in the context of global warming, i.e. the carbon debt. He first calculates the efficiency of the global economy using the formula: GDP per capita / equivalent CO2 emissions per capita. He then calculates which efficiency gains are necessary to reach a sustainable level of consumption, based on the Intergovernmental Panel on Climate Change (IPCC, 1995) recommendations of a 60% reduction in greenhouse gas emissions. The result is CO2 equivalent emission quotas of 0.318 tons per capita. By multiplying these per capita quotas by a country’s population, it is then possible to compare them to that country’s actual emissions. Thus countries which exceed their allowance are debtors, whilst those which emit less than their allowance are creditors.

Finally, Jenkins gives a monetary value to the carbon debts, using the ‘global average efficiency rate’ (GDP per capita / equivalent CO2 emissions per capita), which he calculates at $ 6077 per tonne equivalent CO2 emission. Thus, according to his calculations (based on a sample of countries) debtor countries annually owe $ 9973 billion to creditor countries.

b) Smith (1996)

Smith takes a different approach to calculating the carbon debt (or the ‘natural debt’ as he calls it), based on both a country’s ability to pay (ATP) and its responsibility to pay (RESP). The ATP index is based on Purchasing Power Parity (PPP). The RESP index is based on the amount of greenhouse gases remaining in the atmosphere in any one year due to a country’s emissions, for which he uses the Siegenthaler formula (see section 2.2.). He then uses a threshold of CO2 concentration of 350 ppm against which to measure the natural debt. According to his calculations, Belgium has a natural debt of 82 tons CO2 per capita, the USA 119 tons CO2 per capita, and India 2.7 tons CO2 per capita for the period 1950-1991. 

He also gives a monetary value to the natural debt of $ 20 per ton CO2 based on an earlier paper (Smith, 1991) in which he tries to elaborate on a monetary valuation of that part of the natural debt related to carbon dioxide from fossil fuels..

Smith argues that having two separate indicators will help international negotiations on climate change mitigation by allowing parties to trade one off against the other. He also mentions that there are other important parts of a nation’s natural debt besides greenhouse gases, for example excess concentrations of pollutants in lakes and rivers due to rates of pollutant emissions exceeding natural assimilative capacity. 

CHAPTER 3: THE U.K.’s CARBON DEBT

In order to calculate the carbon debt of any given country Paredis et al. (2004) have developed two possible models. The fundamental difference between them is that the first model bases the carbon debt purely on CO2 emissions in relation to the sustainable level, defined as 60% below 1990 levels, according to the IPCC (1995), whereas the second model bases the debt on both emissions in relation to the sustainable level and in relation to the world average. Both models however, take equal per capita rights to emissions as the basis for calculating the debt of countries. They also both divide the debt into Historical Carbon Debt (HCD), i.e. that which is owed by one country to another, also known as intra-generational debt; and the Generational Carbon Debt (GCD), i.e. that which is owed to future generations, also known as inter-generational debt. The implications of these parameters are discussed below.

3.1. MODEL 1

[image: image17.png]GeD, i)=0

Pop. (),

wl< 2y

() or 0,0 <2, )

A e X hp
i eanli)Se, )< P, )

Pop. 1) ¥0)

P,
Fop. )




    

                                     Figure 3: Carbon Debt – Model 1. (Paredis et al.. 2004)


For the first model, it is argued that the North is in debt towards the South (intra-generational interstate debt; depicted in yellow) only in as much as the South is ‘under-consuming’ with respect to the sustainable level. The rest of the Northern over-consumption (depicted in blue) is then regarded as debt towards future generations (inter-generational debt; indicated in blue).

3.1.1.Total Carbon Debt

First of all the Total Carbon Debt (CDc) is calculated and then split into HCD and GCD. Thus, the Total CDc is defined as: “the cumulative amount of CO2 a country has emitted over time above the sustainable level.” (ibid: 145)

Mathematically this is expressed as:
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where σ is the start year, ε the end year of accounting, Popc(i) is country c’s population for year i, Popw(i) is the world year i population, ec(i) is country c’s CO2 emissions from year i, and sw(i) is the world sustainable level for year i.

If we apply this model in the case of the U.K., the CDc (for the year 2000)  can be calculated by taking the U.K.’s fraction of the world’s population and multiplying this by the sustainable world emission limit (i.e. 60% of 1990 emissions) to give us what we might call the U.K.’s ‘sustainable emissions quota’ for that year. The CDc is then the difference between the ‘sustainable quota’ and the U.K’s actual emissions. Thus the CDc for the U.K. for the year 2000, is:



                                             57,808,000   

CDuk (2000) = 154,904,000  –  6,085,572,000  X 2,454,400,000 

                      = 154,904,000 – 23,314,810


                      = 131,589, 654 t carbon,

the ratio of tons of carbon to tons of CO2 being 44 / 12, thus: 

         CDuk (2000) = 482,495,398 t CO2

                               = 0.48 Gt CO2

The debt for the years 1950 -2000 is simply the sum of the debt for all years between 1950 and 2000. The total carbon debt for the U.K. between 1950 and 2000 is thus:
                      

CDuk (1950-2000) = 6,261,275,943 t carbon

                                 = 22,958,011,792 t CO2

                                 = 23 Gt CO2

The CDc for the U.K. between 1900 and 2000 is:

CDuk (1900-2000) = 9,785,666,679 t carbon

                               = 35,880,777,882 t CO2

                               = 35.9 Gt CO2

Clearly, if a country’s emissions are inferior to its ‘sustainable emissions quota’ it will have a negative carbon debt. Those countries with a negative carbon debt are ‘creditors’ and those with a positive carbon debt are ‘debtors’. The carbon debt of the world as a whole (CDw) is the difference between the sustainable quota of emissions and actual world emissions, i.e.:
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                                                                                                                                             (2)
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Thus, for the world as a whole is:

CDw (1950-2000)   = 98 Gt carbon

                                = 359 Gt CO2

and

CDw (1900-2000)    = 24.2 Gt carbon

                                 = 88.8 Gt CO2

3.1.2. Historical Carbon Debt and Generational Carbon Debt


According to Model 1, the Total Carbon Debt (CDc) is then divided into Historical Carbon Debt (HCD) and Generational Carbon Debt (GCD). The carbon ‘credit’ of all creditor countries (i.e. those with a negative carbon debt) is aggregated to give the total carbon credit. This is equivalent to the total HCD of all debtor countries:

                                                                                                                                            (3)

                             [image: image5.emf] 

The HCD of any given debtor country is proportional to its share of the total carbon debt:

                                                                                                                                            (4)

                               [image: image6.emf]
Once we have the HCD, we can calculate the GCD as this is regarded as that part of the total carbon debt which is not included in the HCD, i.e.:

                                                                                                                                             (5)
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Thus, in order to calculate both the HCD and GCD of any given country, it is necessary to have information on the carbon debt of every individual country in the world. This information is not available and would clearly take quite some time to compile. 
[image: image8.emf]Nevertheless, Paredis et al. (2004) have calculated the carbon debt of ten countries (6 ‘creditors’ and 4 ‘debtors’) from 1950 to 2000. Along with the calculations made here for the U.K. we can create an illustrative microcosm of  11 countries to calculate the HCD and GCD of each (see Table 1).

Table 1: HCD and GCD of selected countries (according to Model 1). *

1950 – 2000
 Carbon Credit

  (106 t CO2)



Brazil
- 4941



China
- 30105



Ecuador
- 271



India
- 50530



Uganda
- 1318



Congo
- 2688



TOTAL Carbon credit (= HCD of debtor countries)
- 89853



1950 – 2000
Carbon Debt 

(106 t CO2)
HCD (= total carbon credit / total carbon debt**  X carbon debt of country)

(106  t CO2)
GCD (Carbon debt – historical carbon debt)

(106 t CO2)

Belgium
 4231
1506
2725

Germany
 37010
13170
23840

Netherlands
 4320
1537
2783

USA
 183942
65456
118486

UK
 22958
8170
14788






TOTAL  Carbon Debts of debtors
252461
89839
162622






* This table is only illustrative. Calculating the correct ratio of HCD to Total CD (and hence also the GCD) would require information on the carbon debts of all individual countries in the world.

** Ratio of  HCD of debtors : CD of debtors is 0.356 based on selected countries only. 

3.2. MODEL 2

          
[image: image9]
                                   Figure 4: Carbon Debt – Model 2. (Paredis et al., 2004)

For the second model it is initially argued that over-average-consumers are in debt towards under-average-consumers (intra-generational interstate debt; depicted in yellow). According to Paredis et al (2004), once this debt has been compensated for we are dealing with a notional average consumer (‘this generation’) who is over-consuming with respect to the sustainable level and thus could be regarded as being in debt towards future generations (inter-generational debt; indicated in blue).

3.2.1. Historical Carbon Debt

In this case, the Historical Carbon Debt is calculated first. This is defined as: 

“The amount of CO2 a country has emitted over time in excess of the world average per capita emissions which is still remaining in the atmosphere.”

Mathematically this is expressed as:

                                                                                                                                             (6)

                              [image: image10.emf]
where σ is the start year, ε the end year of accounting, Popc(i) is country c’s population for year i, Popw(i) is the world year i population, rc(i) and rw(i) are country c’s and world CO2 emissions from year i respectively, which are still remaining in the atmosphere in the end year ε of accounting.

In order to estimate the CO2 emissions from any given year which are remaining in the atmosphere, Paredis et al. (2004) use the Siegenthaler formula:
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where the natural number e has a value of  2.71281828 and t  is 2000 – year i.

The reasoning behind taking into account only the remaining fraction of CO2  is that the contribution of CO2 to global warming depends both on its concentration and residence time in the atmosphere. Because the fraction of CO2 emissions from a given year decreases as time goes on (see figure 5), it is only the remaining fraction which prevents other countries from using their ‘equitable share’.

[image: image12.emf]                               

Figure 5: Remaining fraction of CO2 emissions according to the Siegenthaler formula (Paredis et al., 2004)

In the case of the U.K., the HCD (for the year 2000) is calculated by taking the U.K.’s fraction of the world’s population and multiplying this by the world total emissions remaining at the end year of accounting
 (calculated using the Siegenthaler formula) to give us what we might call the U.K.’s ‘mean emissions quota’ for that year. The HCD is then the difference between the ‘mean emissions quota’ and the the U.K.’s emissions remaining from that year. Thus the U.K.’s HCD for the year 2000 is:



                       57,808,000

HCDuk (2000) = 154,904,000 - 6,085,572,000   X   6,668,000,000

                        = 154,904,000 – 63,340,593

                        = 91,563,406 t carbon

The ratio of tons of carbon to tons of CO2 being 44/12, thus:

HCDuk (2000) = 335,732,449 t CO2

                          = 0.36 Gt CO2

The HCD debt for the years 1950 – 2000 is simply the sum of the HCD debt for all years between 1950 and 2000. The total HCD for the U.K. between 1950 and 2000 is thus:

HCDuk (1950 – 2000) = 3,192,134,656 t carbon

                                     = 11,704,493,739 t CO2

                                     = 11.7 Gt CO2

The HCD for the U.K. between 1900 and 2000 is:

HCDuk (1900 – 2000) = 5,526,636,222 t carbon

                                      = 20,264,332,815 t CO2

                                      = 20.3 t CO2

Once again, if a country’s emissions are lower than it’s ‘mean emissions quota’, it will have a negative HCD, and be in credit for that amount. The total HCD for the world as whole is of course equal to zero. 

3.2.2. Generational Carbon Debt

According to Model 2, the GCD is regarded as that part of over-emissions above the sustainable level. Thus, the GCD is defined as: “the cumulative amount of CO2 a country has emitted over time above the sustainable level, taking into account only that part of CO2 emissions that does not overshoot the world average per capita emissions (as that part is contained in the HCD)” (ibid: 147)

Mathematically this is expressed as:

                                                                                                                                            (7)
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with:

                                                                                                                                             (8)
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where σ is the start year, ε is the end year of accounting, Popc(i) is country c’s population for year i, Popw(i) is the world year i population, ec(i) and ew(i) are country c’s and world CO2 emissions from year i, and esust(i) is the sustainable level for year i.

In this case, the Siegenthaler formula is not used for calculating the GCD because the assumption is that the sustainable level of emissions intrinsically takes into account the causal process of CO2 emissions resulting in impact on the climate.

In the case of the U.K., the GCD (for the year 2000) is 0 if  the U.K.’s emissions for that year are inferior to what was described as its ‘sustainable quota’ from Model 1 (i.e. if it has a negative carbon debt according to Model 1), or if total world emissions are inferior to the sustainable level for that year (i.e. if the world as a whole has a negative carbon debt according to Model 1). As we have seen from previous calculations, neither is true, therefore:

GCDuk (2000) > 0

This being the case, the U.K.’s GCD is then equal to its total carbon debt from   Model 1 (the difference between the ‘sustainable quota’ and actual emissions), if    this is inferior to its ‘mean emissions quota’ from Model 2. As we have seen from previous calculations, this is not true.

This being the case, the U.K.’s GCD is then equal to its share of the worlds total carbon debt from Model 1(for the year 2000), provided that its ‘mean emissions quota’ is inferior to its emissions. This is true (as 63,340,593 < 154,904,000), therefore:

                              57,808,000


GCDuk (2000)  = 6,085,572,000  X 4,213,600,000

GCDuk (2000) = 40,025,784 t carbon

                         = 146,761,207 t CO2

                         = 0.15 Gt CO2

According to Model 2, no GCD can be incurred as long as total world emissions are inferior to the sustainable level. Seeing as the worlds total carbon debt (Model 1) was negative until 1959, it is only meaningful to calculate the U.K.’s GCD since that year. Therefore:

GCDuk (1959-2000) = 1,241,039,685 t carbon

                                  = 4,550,478,846 t CO2

                                  = 4.6 Gt CO2

3.3. Analysis of the two Models

So what do we learn from these calculations? Looking first at Model 1, it becomes apparent that up until 1959, the world as a whole was in fact in carbon credit (i.e. actual emissions < sustainable emissions). This can be explained by the fact that, whilst some countries were emitting more than their CO2 ‘quota’, others were emitting less, the overall result being total world emissions below the sustainable level. (Hence, the total world carbon debt for 1950-2000 is larger than for 1900-2000). Whilst the same trend continues today with respect to individual countries, the overall picture is one of world emissions at 2.7 times the sustainable level (for the year 2000). Paredis et al. (2004) cite practical reasons and data availability for calculating the carbon debt from 1900 in the case of Belgium and 1950 in the case of ten other countries (table 1). Nevertheless the above analysis may provide a more convincing argument for calculations to begin from 1959.

Further analysis of Model 1 brings into question the appropriateness of a sustainable level of emissions in this context. Paredis et al. (2004) note that any sustainable level of emissions is inevitably a “social construct”, subject to scientific uncertainties and differences in risk-perceptions. Nevertheless, it must also, by definition, be an absolute value beyond which ‘dangerous’ climate change becomes inevitable. Perhaps then, it would be more appropriate to talk of a ‘target level’ of emissions. Presumably, this target level of emissions was higher in 1959 than it is at present (and higher in 1900 than it was in 1959), because it is only recently that the level of human induced CO2 emissions has started to have a noticeable effect on the climate. In other words, it is only once a threshold has been reached that the concept of a sustainable level of emissions, which can then be adopted as a target level, can meaningfully apply. Admittedly emissions prior to 1959 contributed to the carbon debt because of the cumulative nature of CO2 emissions. Nevertheless, the implication would appear to be that it is inappropriate to measure the carbon debt for each year against the same target level of emissions. Whilst it is not within the remit of this paper to do so, it may be an interesting exercise to attempt to calculate the target level of emissions for different periods of time in the past and calculate the carbon debt accordingly. This would likely result in a lower current cumulative carbon debt.  

On the other hand, the target level of emissions in the future is likely to drop, unless of course the current targets for cuts in CO2 emissions are met. Assuming that this doesn’t happen, and the level does drop, the carbon debt would rise at a faster rate than under the current target level of emissions. Thus a ‘relative target level of emissions’ to calculate the carbon debt would result in a reduction of the current world carbon debt, but with the threat of a more rapid increase (or a higher interest rate if you will) in the future, if action to cut carbon emissions is not taken immediately. Such an adjustment would arguably also result in more accurate results.

Many of the same arguments above also apply to Model 2, as it also uses the sustainable level of emissions as a measure for the GCD. Analysis of Model 2 raises an additional concern. The use of average world emissions to calculate the HCD is problematic. The fact that one nation emits more than the world average ought not to justify debtor status per se. The inverse is also true. Assuming that the world average goes up in the future, a given country may find itself transformed from debtor to creditor without making any cuts in emissions. In fact it could even be possible to increase emissions and become a creditor, as long the increase was below the world average increase.    

In addition to these problems, there is a concern about how the GCD is calculated. According to both Models the GCD is that part of the carbon debt which is not included in the HCD. This is presumably because the present generation is regarded as a higher priority and in more immediate need than future generations. But beyond this ‘discounting’ argument, the distribution seems rather arbitrary. The implication is that the HCD will not affect those in the future. But this is surely not the case. Even assuming that the HCD is repaid in some form, this would not result in the removal of CO2 from the atmosphere. The fact that both HCD and GCD correspond to emissions above the ‘sustainable level’ means that future generations will be adversely affected. It would of course be unreasonable to impose a double debt for the same emissions. Nevertheless, the distribution of the carbon debt between present and future generations does appear to warrant some refinement.

The concerns which have emerged from this analysis inevitably have implications for the application of the carbon debt in real world situations: Should divisions between inter-generational and interstate debt be calculated according to the sustainable level or world average?  Beyond the North-South divide, is it possible to identify carbon debts/credits between two specific countries? What about individuals within those countries? Who should be held responsible for the debts? Individuals? Industry? Government?  Are all future generations to be considered equal creditors? Are there issues of equity among future populations of the same generation which need to addressed in the present analysis (ie future intra-generational equity)? These questions are explored in chapter 4 of this paper.

CHAPTER 4: ALLOCATING THE CARBON DEBT

4.1. ‘SUSTAINABLE LEVEL’ OR ‘WORLD AVERAGE’ ?

As was discussed in Chapter 2, an analysis of Paredis et al.’s two models reveals a number of weaknesses in the methodology. The point here is not to attempt to remedy these weaknesses, rather to suggest which of the two models, in their present form, may be more appropriate for measuring the carbon debt. Once this matter has been addressed, some of the more practical issues concerned with operationalising the methodology are discussed.

As we have seen, Model 1 uses the sustainable level as a benchmark for calculating the carbon debt whilst Model 2 uses a combination of sustainable level and the world average. To calculate the carbon debt according to the world average is difficult to justify. There would appear to be no ethical reason why emitting more than the ‘average person’ should automatically imply debtor status. Admittedly, this condition only applies if this above average consumption is also above the ‘sustainable quota’. Nevertheless, whilst the first condition has a strong and politically sound grounding in sustainability, the second condition is based on a rather weak interpretation of equity
. 

From a practical point of view, the second model may appear more appealing because it immediately provides for a separation of Historical and Generational Carbon Debt. Although the basis for this distribution is contestable, it holds the practical appeal of not requiring information on the Total Carbon Debt of each individual country (see section 3.1.2.). Nevertheless, the fact that it is easier to apply does not mean that it is necessarily more robust. Once the carbon debt of each country has been calculated (an unenviable task, admittedly), the issue is resolved.

There is then, scope for refinement of Paredis et al.’s methodology and further analysis would be required. As the two models stand at present however, it would appear that the Model 1 provides us with the more appropriate way forward for calculating the carbon debt. In the words of Andrew Simms of the New Economics Foundation (2006): “[The Carbon Debt] is only really meaningful if you talk about it as a sustainable level. [It] doesn’t mean anything unless you put it in its context of environmental sustainability.” 

4.2. CARBON DEBTS AND CREDITS: INTRA- AND INTER-GENERATIONAL DEBT

This issue of identifying specific carbon credits and debts is perhaps one of the least understood and elaborated of all. It has been suggested that the exercise might prove futile given that ecological debt has yet to acquire any general political currency (Young, 2006). Nevertheless it may be useful in order to test the applicability of the carbon debt calculations. There would appear to be a significant analytical gap in this area of research. There is surely little to be gained from devising a method for calculating the carbon debt without considering a set of mechanisms for putting it into practice, if only in theory.  

It is generally argued that the ‘Global South’ are creditors and the ‘Global North’ are debtors. There is also an element of the debt which is owed to future generations. However, beyond these general parameters, it is unclear to what extent it is possible to identify carbon debts/credits between two specific countries. There is also the question about individuals within those countries. Who should be held responsible for the debts? Should it be governments? Industry? Individuals? In terms of future generations, are they all to be considered equal creditors? Are there issues of equity among future populations of the same generation which need to addressed in the present analysis (ie future intra-generational equity)?

The first question, that of debts and credits between countries, is a problematic one. To illustrate the point, let us look again at table 1 (part 2.1.2.)
 Bearing in mind that these figures are only illustrative and represent a ‘microcosm’ of 11 countries (6 creditors and 5 debtors)
, the following scenario provides a possible way forward. Taking Brazil as an example, a total carbon credit of 4941 million t CO2, translates as a per capita credit of 26.6 t CO2
. In the case of the USA, a total carbon debt of 183 942 million t CO2, translates as a per capita debt of 621 t CO2
. Assuming per capita debts and credits are agreed on in principle, how then does one allocate the transfer of carbon credits? How can we identify which proportion of the USA’s debt is owed to Brazil? Does the question of the direct impact of the USA’s CO2 emissions on the Brazilian environment come into play? If so, it would be practically impossible to measure. Perhaps it is the combined impact of all debtors on all the creditors which matters. In that case one could imagine a global fund whereby all the debts are collected and then distributed among creditor countries according to each’s corresponding proportion of the total credit. 

The next question which arises, then, is how to allocate responsibility for paying the debts, and how to distribute the credits, within a country? Whilst debts and credits might be calculated on a per capita basis, it would surely be unfair to expect responsibility to be allocated on the same basis. Why should a low-income, low-polluting American have the same responsibility as an energy-intensive, high-income American? The same argument applies to the creditors. Is it fair that a wealthy Brazilian who pollutes more than his fair share should receive credit simply on account of his nationality? In theory, one can envisage a system, based on equal per capita emission allowances, whereby both debts and credits might be allocated on the basis of individual carbon emissions, and then collected and distributed through a system of taxation. For this to happen, there would need to be in place a form of carbon accounting, which is itself a matter of much debate. 

If the issue of debts between countries is problematic, that of inter-generational debt is even more so.  The root of the problem lies in the lack of clarity about what is actually understood by ‘future generations’. According to Boersema (2001: 38), “Many writers do not even tackle it but simply leave it unanswered. For them future generations are more or less synonymous with the future: it is a way of speaking about the future and a metaphor for ‘concern about tomorrow’”. This may not be such a problem when we are talking in general terms about sustainable development. But in the case of generational carbon debt, an element of precision is required. How many generations should we be looking at? When does one generation end and another begin? This is an oft-cited difficulty in ecological economics which emerges in discussions about discounting the future, as Boersema (2001: 39) explains:

The problem becomes acute when, for instance, we are encouraged by many authors to be economical with non-renewable, finite resources so that we leave at least something for future generations. If the number of future generations to be taken into account remains undetermined, this view implies that we may consume nothing because that will always mean, no matter how economical we are, at least one generation for whom nothing is left.

One possible framework for addressing these issues has been suggested by Costanza and Perrings (1990). Although, their ‘bonding system’ for environmental management was not developed with ecological debt in mind, it would seem to contain elements which could, in theory, be applied in that context. The workings of the system are best described in their own words:

Under the scheme, each resource user would be required to post bonds, refundable at specified dates if the inter-temporal external costs of the activity turned out to be less than those assessed by the environmental authority. The value of the bond at the date of posting would be a function of the environmental authority’s estimate of the costs of environmental repair or rehabilitation if the worst happened between the date of posting and the refund date. The value of the bond would be higher, the greater the estimate of the worst case costs. The bond would be refundable in whole or part if the resource users could demonstrate lower damages than those assumed by the agency setting the bond. The burden of proof that the estimate of the agency was incorrect would lie with the user of the resource.

The refund date of the bond would be partly a function of the physically determined delays in the emergence of the environmental effects being anticipated in the bond, and partly a function of the politically determined limitation on the responsibility of present-day users for the future effects of their actions. So, on the one hand, an activity involving pollution of the environment would be required to take out a bond with a refund date determined by the rate of decay of the pollutant. The disposers of nuclear waste, for example, would be required to take out a much longer dated bond than the disposers of raw sewage.

(…) Institutionally, this system could probably be handled within the current governmental structure of most countries, although in many countries some new legislation would be required. The simplest approach would be to create an office of environmental fees assessment within the state environmental regulatory agency. (Costanza and Perrings, 1990: 65-68).

The scheme could be adapted for the carbon debt, by placing the bonds in an international fund, with those bonds not refunded to be distributed among carbon creditors. What this system does not do of course, is address the issue of the accumulated carbon debt from the past. But it does address the issue of uncertainty about ‘the future’ by making the bonds a function of the physical properties of the pollutant in question. At the very least, it provides a possible basic framework for the management of carbon debts in the future. 

If we imagine some form of government trust to manage the carbon debt payments, with funds collected through an energy or tax fuel for example, the question then arises as to what is to be done with these funds. This is where the question of equity among future generations becomes pertinent. In their account, Costanza and Perrings (1990) suggest the establishment of a special fund for research on environmental pollution control technology and management. Such a system however, would not resolve the issue of the carbon debt. There would need to be some process by which the funds were distributed amongst those in credit. Or at the very least, an adaptation fund for those most seriously affected by climate change.

Evidently, many of the issues above must be resolved if the carbon debt is ever to become a viable element of international environmental politics. At any rate, it is unlikely that even a robust and consistent framework will ever be accepted in its entirety. Ultimately, it will likely be the political implications arising from acknowledgement of the concept of carbon debt that determine  future directions  The issue of ‘relevance’ is discussed in Chapter 7.  

First however, there remain two important and particularly contentious issues which must be addressed before we proceed to the political context. Matters relating to the methodology and usefulness of monetary quantification are discussed in chapter 5, with reference to the literature on ecological economics. The problem of allocating responsibility for past carbon emissions is addressed in chapter 6.

CHAPTER 5: MONETARY QUANTIFICATION OF   CARBON DEBT

Having calculated the carbon debt of Belgium in physical terms, Paredis et al. (2004) suggest that a value ranging from €1 to €100 per ton of CO2 emitted would be reasonable, taking estimates based on market prices, proposed non-compliance penalty mechanisms and other indicators as a benchmark. 

Nevertheless, to use such a large value range to estimate the carbon debt would result in such vastly disparate results from one end of the scale to the other, as to render the exercise of monetary quantification effectively meaningless. A number of other published studies have tried to attach a monetary value to carbon emissions. Most researchers use models that consider present and predict future emissions, translate the emission levels into changes in the atmospheric concentration of carbon, estimate the climate impact associated with an increase in the atmospheric concentration and identify and evaluate the physical and social impacts resulting from climate change. Since the assumptions underpinning different studies vary, the damage estimates produced for carbon emissions diverge. (FoE-Scotland, 2006). 

According to a recent study by DEFRA and the HM Treasury (Clarkson and Deyes, 2002), which reviewed the work of those authors who have so far estimated the social cost of a ton of carbon, a value of £70 per ton CO2 was deemed to be the best estimate:

The most sophisticated of the published studies reviewed here produces an estimate of marginal damage figure of approximately £70/tC (2000 prices) for carbon emissions in 2000. This increases by approximately £1/tC per year in real terms for each subsequent year to account for the increasing damage costs over time. The parameter values used in deriving this estimate seem to be among those enjoying the greatest support in the literature. […] As such, a pragmatic approach could be to employ the £70/tC as an illustrative point estimate of marginal damages, but to also employ an upper value of £140/tC (i.e. 2x£70/tC) and a lower value of £35/tC (i.e. 0.5x£70/tC) (all 2000 prices) to perform sensitivity analyses. (DEFRA & HM Treasury, 2002: 6).

Thus, taking the value of £70 per ton of carbon yields a U.K. carbon debt of                                        £ 438,289,316, 010 (or £ 438 billion) for the years 1950 - 2000
, according to Model 1.

One difficulty which inevitably arises with such an estimate relates to the fact that a part of the damage  resulting from the U.K.’s carbon emissions is incurred by the U.K. itself and should arguably therefore be discounted from the total carbon debt. Attempts to calculate what proportion of the debt this might correspond to could prove problematic. It is also likely that the costs of damage will be different depending on the country in which it occurs. Although these values could theoretically be adjusted according to Purchasing Power Parity (PPP), the implication remains that monetary valuation may not be the most appropriate method.

Notwithstanding such uncertainties, £ 438 billion is clearly a significant debt. So what is the significance of such a figure? It is highly unlikely that the UK government would ever acknowledge this debt. What purpose then, does giving carbon debt a monetary value serve? The greatest appeal lies in its ability to convey a message which is immediately understood by all. As campaigning illustrations to provide striking phrases which can capture the attention and provoke thinking, monetary values can be useful (Young, 2006). Furthermore, it is likely that politicians and those who vote for them will only give proper attention to environmental considerations if they are stated in monetary terms. What seems to be required is a number that is sufficiently big to do the job required of it, to capture attention, to make people realise that ‘the environment’ is important (Common, 2003).  

This is certainly the case with the carbon debt. But, arguably, placing a monetary value on the social costs and benefits of environmental services is inappropriate. These ought to be considered as extra-market phenomena. They are heterogeneous and do not allow for quantitative comparison. (Martinez-Alier et al, 1997).  That is not to say that monetary valuation does not have a role to play. It can serve as a means of organising information within a wider political decision-making framework. It can also serve to highlight situations in which the costs greatly outweigh benefits. In such cases complete accuracy is not necessary (Daily et al., 2000). This may well be the case for the carbon debt. The point is not necessarily to present an exact figure, but rather to highlight the order of magnitude of the costs of carbon emissions in relation to other economic indicators, such as GNP.

The problem of monetary valuation has led some analysts to explore alternatives, in particular those which involve some form of energy accounting. According to Boersema (2001:48), “the laws of thermodynamics – and even ecological laws  – are harder and more long-lasting than the ‘laws’ governing the economy.” He thus advocates a hierarchy of rules governing environmental decision-making, with monetary evaluation as one element. Any choice involving energy systems should first and foremost be based on energy and exergy analytical principles, then on biological and/or geographical principles and, in the third place, on money. (Boersema, 2001)  Odum (2000) refers to this as “externalis[ing] the internalities”, by using one form as energy (emergy) as the common denominator. Thus, the work of the environment and the economy are measured on a common basis, and can both serve to influence environmental policies.

A slightly different tack is taken by Bastianoni (2004) who suggests a “Carbon Emissions Added” (CEA) approach to allocating responsibility for greenhouse gas emissions. In his analysis, each consumer is responsible for the emissions relative to the corresponding step of the extraction – consumption process, and is therefore responsible for the emissions generated by suppliers of goods and services. Thus, the total GHG emission could be assigned to countries, or phases of the process in proportion to the ‘embodied’ GHG emissions needed along the chain. The implication of such a system for the carbon debt is that it ought not to be only the producer of carbon emissions who is responsible for the social costs, but the consumer as well. This distinction is also made by Azar & Holmberg (1995) in the context of the wider ecological debt. They suggest a number of ways of calculating the ecological debt, including the consumption-related method and the production-related method (see part 1.5.1.). Such a system bears close resemblance to the environmental space and ecological footprint methodologies discussed in part 1, and may hold significance for the wider ecological debt.   

One weakness of energy-based accounting systems is that they still imply some form of reductionism (Martinez-Alier et al., 1997; Ozkaynak, 2004). Incommensurability entails the rejection not just of monetary reductionism but also any physical reductionism such as eco-energetic evaluation. Environmental policy ought to deal as well with the higher dimensions of the system, where power relations, hidden interests, social participation, cultural constraints, and other ‘soft’ values are relevant. To take any particular dimension as the true, real, or total picture, amounts to reductionism, whether physical or sociological (Martinez-Alier et al., 1997). The implication is that monetary evaluation of carbon debt alone does not tell us the whole story. This is because the monetary values given to externalities are a consequence of political decisions. Nevertheless, although incommensurability means that there is no common unit of measurement, it does not necessarily mean that different scales of value cannot be used to compare alternative decisions on a rational basis. One possible way of comparing the alternatives is multi-criteria evaluation. (Martinez-Alier, 1995)

So what do we learn from the above discussion in terms of the carbon debt? It has been demonstrated that although it is possible to give a monetary value to the carbon debt, there is still a great deal of room for debate about the methodology as well as  limits to the usefulness of such an exercise. Nevertheless, as a complement to a wider framework of understanding it certainly serves to highlight large inequalities in the global economy. Might there then be other contexts in which the carbon debt and the wider ecological debt may be a useful concept? These questions are dealt with in the final chapter of the paper. 

CHAPTER 6: CARBON DEBT AND

HISTORICAL RESPONSIBILITY

One of the greatest obstacles to the acknowledgement of the carbon debt is the issue of responsibility for past emissions. For a highly relevant insight into the debate, it is worth examining the arguments which have emerged in the context of international negotiations on climate change mitigation. The debate hinges on the question of whether parties should be held responsible for what they did before the international community fully understood the effects of human activities on the climate (Ashton & Wang, 2003). After all, it is only recently that developed countries have become aware of these effects. Thus, the argument goes, they should not be held accountable for past emissions, or at least those prior to 1990, when the IPCC issued its first report. (Gardiner, 2004) 

From a legal point of view, it is a commonly held principle that one should not be held accountable for an offence (criminal or legal) if the act in question was not considered an offence at the time committed. Knowledge of adverse effects resulting from emissions, or the existence of laws prohibiting emissions, would thus be necessary for accountability (Ridgeley, 1996). As well as having implications for the carbon debt, these conditions would bring into question the validity of the polluter pays principle. 

There is also a very important political element to the debate. According to Traxler (2002), rich countries would be motivated to defect from any climate change agreement if they were asked to carry the costs of past emissions. The carbon debt would thus be seen to pose a threat to international negotiations: 

A prior international agreement on what constitutes international distributive justice and then an agreement on how to translate these considerations into practical allocations (…) would amount to putting off any implementation concerning climate change indefinitely. (Traxler 2002: 128) 

Furthermore, it is not always clear where the line is to be drawn between costs and benefits of carbon emissions. Much of the development which has taken place as a result of activities which involve emitting carbon has not only benefited the emitters. Examples of these kinds of ‘public goods’ include the development of medicine and technology, which have benefited the world as a whole. (Ashton & Wang, 2003).  A further objection relates to the fact that countries borders have shifted considerably throughout the twentieth century making allocation of responsibility more problematic. (Neumeyer, 2000)

On the other hand, it has been argued that historical accountability should not depend on past generations having deliberately or consciously caused harm to the global commons. It is not about blame or collective moral guilt, or about awareness of harm caused. Rather it is about assigning an equal share of the absorptive capacity of nature to every individual, independent of his or her place in either space or time (Neumeyer, 2000; Simms, 2006). Thus, a party deprived of its share of a common resource ought to be compensated both for that and for the fact that material harm has been inflicted upon it as a direct result of the deprivation (Gardiner, 2004). 

There are also arguments based on legal principle which have been advanced in favour of historical accountability. Simester (2005) makes the point that inadvertent acts do not lie outside the realm of moral responsibility: “The capacity for rational deliberation is not just about the adjudication between conflicting reasons; it is also about their recognition. Thus, fault can also lie in a person’s failure to recognize the reasons why he should not act as he does” (Simester, 2005: 606). In such cases, society may demand that we reflect on our position (Young, 2006). Indeed, it is an established principle of the legal system of almost every country that ignorance does not exempt one from liability for damage caused in the case of civil law or from punishment in the case of criminal law. (Neumeyer, 2000; Simms, 2006)

The moral argument is perhaps given extra weight by the fact that there is a clear correlation between a country’s emissions and GNP. It would not be unfair to expect that those who benefit from carbon emissions should also bear the costs. Neumeyer (2000) argues that it is unreasonable not to expect rich nations to assist the world’s poor because they were ignorant of what they were doing, especially when they could do so relatively easily and are in such a position largely because of their previous causal role. 

The political argument against historical responsibility can also be approached from another angle. If taking into account past emissions is likely to cause rich nations to defect, then it is likely that not taking them into account would equally give poorer nations reason to do so. Since, in the long run, their cooperation is required, the threat to international negotiations is just as severe. (Gardiner, 2004) The economic costs to developed countries of accepting historical responsibility would admittedly be significant. But it seems unreasonable to suggest that a right principle should be refuted by the mere fact that it is not currently politically feasible. (Neumeyer, 2000)

Finally, the objection on the grounds of boundary changes does not affect the principle of historical accountability per se. It might however require restricting it to some time in this century. This might also be a good idea given that the reliability of historical emission data in general decreases for periods longer back in time. (Neumeyer, 2000)

What then are the implications of this debate for the carbon debt? In the first instance, from a purely moral standpoint, the ‘high ground’ would appear to lie with the developing countries. After all, it is not only the fact that developed countries have built their wealth from overuse of the global commons which is the issue, but perhaps more significantly (at present) it is the fact that this overuse has led to the atmosphere reaching its maximum absorption capacity, thereby depriving developing countries of the same rights to emit as richer countries previously enjoyed. In terms of establishing an accounting period for historical carbon debt, it may be worth considering a start date in the mid-twentieth century (as advocated in section 2.3.), in order to quell objections on the grounds of boundary changes. After all, most of the major carbon debtors have kept the same borders for the past 50 years. 

Nevertheless, it is clear that the issue of past emissions is essentially a political one. There are no clear answers to the question of historical responsibility. It is a matter of principle to be resolved through negotiation. Regardless of where the moral right lies, in the case of climate change negotiations, some form of compromise is inevitable. The question then becomes: what role might the carbon debt play in such negotiations? This, ultimately, will be the test of how robust the concept is, and is the subject of the final part of this paper.

CHAPTER 7:  POLITICAL IMPLICATIONS OF

 CARBON DEBT

7.1. Carbon Debt and the Kyoto Protocol

The discussion so far has led us to the conclusion that the concept of carbon debt in its purest form is currently of limited use. That is to say that as a means of calculating and subsequently demanding some form of repayment, it is unlikely to succeed in gaining widespread international acceptance. Nevertheless it remains a powerful concept with a highly relevant message. Thus, this final chapter aims to briefly explore some of the possible ways forward for the carbon debt by evaluating how and in what contexts this message might be most usefully developed.

One of the specific areas of debate in which the carbon debt may be of greatest relevance is in the ongoing climate change mitigation negotiations under the Kyoto Protocol. The Brazilian Proposal, first put forward in 1997, calls for:

· Fixed and binding targets for all countries.

· Emissions targets based on historical responsibility for existing temperature change (OECD, 2005).

The original Brazilian Proposal during the negotiations within the “Ad Hoc Group on Berlin Mandate” (1995-1997) proposed a methodology for allocating emission reduction burdens among industrialised countries based on their relative historical responsibility for global temperature increase. It included a financial penalty for non-complying countries which would be used to finance clean development projects – this formed the basis of the Kyoto negotiations on the Clean Development Mechanism. (OECD, 2005)

Work is still in progress to remedy a number of methodological weaknesses of accounting for historical responsibility. The Brazilian Proposal presents serious data challenges since it relies on past emissions data, including from land-use changes, potentially going back several decades (OECD, 2005). In this respect it suffers from some of the same uncertainties associated with the carbon debt. However, it has been suggested that cumulative greenhouse gas emissions could be used as a reasonable proxy for historical responsibility of the various countries, avoiding the much deeper complexity of identifying their responsibility in temperature changes (La Rovere, Valente de Macedo & Baumert 2002). The United Nations Framework Convention on Climate Change  (UNFCCC)’s SBSTA (Subsidiary Body for Scientific and Technological Advice) expects the scientific work to be completed by the third quarter of 2007 and has requested that all parties, research institutions and scientists engaged in this work present their results  by 7 March 2008 (UNFCCC, 2006). 

The carbon debt uses only direct CO2 emissions as a basis for its calculations, and does not try to measure the impacts of these emissions. In terms of the methodology then it could not be readily applied as part of the Brazilian Proposal. Where it could be of use however is at the negotiating table. Once the methodological issues of the Brazilian Proposal have been resolved, the strong political message of the carbon debt (whether explicitly stated in those terms or not) could represent a powerful negotiating tool for developing countries. The 2008 deadline for research into the Brazilian Proposal would give those parties involved in negotiations one and a half years to incorporate the issue of carbon debt into the debate.

Any agreement on responsibility for climate change mitigation will emerge through political negotiation. In this respect, developing countries are currently at a distinct disadvantage, although the balance of power may soon begin to shift:

Right now it is not in the interest of the developed countries to accept the basic validity of equal per capita allocation with historical accountability and the developing countries do not have the bargaining strength to enforce it. But things can change over time. The biggest bargaining power of developing countries — especially of big ones like China, India, Brazil and Indonesia — is their ability to obstruct. As their current emissions and populations grow faster than the ones in developed countries, any comprehensive treaty in the early next century will be futile without the cooperation of these countries (Neumeyer, 2000: 191).

It is not only in the context of these specific negotiations that carbon debt may be relevant, however. In the wider climate change debate there is an opportunity for greater input from developing countries. Most debate about the future of the climate regime takes place among scholars, officials, activists, and others from the North. Participation by representatives of developing countries in such initiatives would help build confidence and shared perspectives on key issues before they arise in the more highly charged setting of the negotiations (Ashton & Wang, 2003). The carbon debt could be regarded as part of a framework of understanding within which developing countries could establish common goals.

7.2. Carbon debt, ecological debt and neo-liberal discourse.

So far we have looked at the usefulness of the concept of carbon debt with regards specifically to climate change. But perhaps there is an equally important role which both the carbon debt and ecological debt could play in a much wider and far-reaching debate, which has important implications for established environmental decision-making processes. Fundamentally, the concept of carbon debt challenges both the general terms, or discourse, in which climate change debate is predominantly framed, and, largely as a result of this, the widely-held perception that dangerous climate change can essentially be avoided by relying on economic tools.

With regards to this first point there has, since the 1980’s, been a struggle among elites to control the dominant definition of global climate change, resulting in attempts to construct it in ways that protect and promote their own interests. The danger is that certain approaches risk exacerbating social inequalities, advancing dangerous technologies and promoting a ‘green globalism’ reinforcing the hegemony of neo-liberal ideology and the intrusion of market mechanisms into more and more areas of social life (Lutes (1998) cited in Lohmann, 1993). Thus, the climate change issue is losing its potential for progressive change. The agenda is being appropriated by the state and corporate institutions more interested in maintaining profits and keeping the world safe for corporate capitalism, than in creating a world in which society and nature can reconcile their differences in a mutually supportive manner (Lutes, 1998).

Lutes conceptualisation of ‘green globalism’ is mirrored by what Finger (1993) calls ‘global crisis management’ whereby environmental threats along with individual fears and anxieties, are used in order to legitimize a militaristic and technocratic approach, curing symptoms rather than causes and assembling power in the process. He sees the UNCED process as an indication of this trend. Nation-states have been made managers of global environmental problems, whilst business has taken on the responsibility for providing the technical solutions.  

The implications for climate change mitigation negotiations are clear. The choice of spacio-temporal framework through which obligations and responsibilities are delimited are not neutral. Rather, it represents and embodies a particular set of values about the environment and society which privileges certain places, economic sectors and people (Bulkeley, 2001).

So in what ways can the carbon debt (and the wider ecological debt) challenge these discourses? Within the ecological debt community itself, a number of different approaches have emerged (as was discussed in part 1). Martinez-Alier, for example, uses an economic definition (the monetization of natures services). Accion Ecologica (Donoso, 2000) and FoE use a language of environmental justice and resistance, as well as indignation at historical debt. Acción Ecológica use the concept of ecological debt and the claiming of that debt as a rallying point for the resistance of Third World countries and peoples against that world order and its consequences. (Paredis et al., 2004) 

For MacLaren (2003), the wider ecological debt is essentially a political and historical debt, and must therefore be treated politically, not economically, focussing on demands for real change in the model of development. In his view, the international recognition of ecological debt should be used as a lever for negotiations and to question the authority of international financial institutions and unequal wealth distribution.

We have already discussed in chapter 4 the inadequacies of an approach which relies on economic measures to resolve the climate change crisis. In this respect much of the progressive work currently being undertaken in the field of ecological economics may provide the means for an alternative set of values. It has been suggested that ecological economics ought to be able to cope with value pluralism, combining the subjective utilitarian valuation of environmental services or losses with the physical assessment of ecological sustainability, and with the cultural valuation of the environment (Martinez-Alier, 1999). Economic analysis has to be undertaken along with other forms of knowledge such as social analysis, cultural analysis, environmental analysis, all expressed in their own idioms. Economic values are not at the top of a hierarchy of values, nor is economic analysis at the top of a hierarchy of knowledges, nor is it first among equals. Different forms of information must make up the knowledge base on which decisions are made, because different kinds of value are at stake (Oliver-Smith, 1999).

There is clearly still great deal of work to be done if ecological debt is to succeed in mounting a challenge to these dominant political frameworks. As was observed in part 1, Paredis et al (2004) suggest four possible ‘building blocks’ which may serve to provide ecological debt with a more sound frame of reference (see figure 1. ). They also leave space for an additional block. Closer ties to the discipline of ecological economics may well represent an opportunity for a reconciliation of the different languages in which ecological debt is expressed, by providing a framework which could incorporate the plurality of values and discourses associated with the movement. In addition, it may well serve to add the burgeoning field of political ecology, (which can be regarded as the political offshoot of ecological economics), as the fifth building block to enable the concept of ecological debt to deal with the issues discussed here to its full potential.

CHAPTER 8: CONCLUSIONS

The aim of this thesis has been to evaluate the potential for further development of the concept of ecological debt, and in particular the carbon debt, in the wider context of international environmental politics. In order to do this, the carbon debt of the U.K. was calculated using the most complete methodology so far developed, that of Paredis et al. (2004). The results of these calculations and a subsequent critique of the methodology, then served as a basis for a discussion of some of the difficulties, both practical and ethical, of applying the carbon debt in a real world context, and the implications of these for its relevance at a political level.

Chapter one explored some of the work which had previously been carried out on ecological debt, including a review of the various methodologies which have been put forward for its measurement. The lack of clarity in terms of a coherent framework in which to place it, and the conflicting discourses and languages in which the concept is presented were seen as two important weaknesses. A number of related concepts were also discussed to place ecological debt in its wider context of environmental sustainability. 

The calculation of the U.K.’s carbon debt revealed a number of unresolved issues which were addressed. Of the two models presented by Paredis et al., Model 1 (based on a sustainable level of emissions) was deemed the more robust, despite uncertainty about the appropriateness of a sustainable level of emissions in a historical context; it was nevertheless conceded that further refinement of the methodology is required. The unresolved issue of allocating the debt among specific debtors and creditors (both present and future) was discussed, leading to suggestions for some form of taxation or bonding scheme based on equal per capita emission allowances. Notwithstanding, it was conceded that any such system was unlikely to gain much political support.

Two further problematic issues arising from the calculation of the U.K.’s carbon debt were then discussed. Monetary quantification of the carbon debt was seen to have value as a means of highlighting the gross inequities in the global economic system and as compliment to other forms of valuation, such as multi-criteria evaluation. Nevertheless it was acknowledged that as a practical tool for demanding compensation it would be unlikely to succeed as such matters are first and foremost a matter for political negotiation. The question of responsibility for past carbon emissions was also found to be a contentious one, hinging on interpretations of accountability and dependent on differing sets of values which themselves might ultimately only be reconciled through political compromise.

These observations led to the conclusion that the carbon debt might best be used by developing countries as a negotiating tool in climate change mitigation talks. In addition, a robust and conceptually consistent ecological debt might present a viable challenge to the dominant neo-liberal agenda. To this end, it was suggested that further development of the concept might be most fruitful within the frameworks of ecological economics and political ecology.

So what might the future hold for the concept of ecological debt? What can it offer in contrast to the more widely accepted contemporaries, the ecological footprint and environmental space? Its distinctiveness lies in the emphasis on the historical context in the search for environmental justice. This element gives extra weight to the fight against global neo-liberalism by highlighting the fact that current inequities are a result of past models of development which can not be allowed to continue. Yet, if the concept is to gain further recognition beyond its present audience, and is to contribute to achieving change in the socio-economic status quo, perhaps it would benefit from switching its focus to the future. There may be more to gain from putting greater effort into avoiding further accumulation of ecological debt rather than demanding compensation for past debts, with an emphasis on avoiding activities for the future which cannot be well defended now.
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APPENDICES

APPENDIX A: CARBON DEBT REULTS AND DATA

TABLE 1: CARBON DEBT RESULTS

YEAR
VALUE
MODEL 1

Total 

Carbon Debt

(t carbon)
MODEL 2

Total

Carbon Debt

(t carbon)
MODEL 2

Historical

Carbon Debt

(t carbon)
MODEL 2

Generational

Carbon Debt (1959-2000)

(t carbon)

1900-2000
Tonnes of carbon
9785666679
6767675907
5526636222



Tonnes of CO2
35880777822
24814811660
20264332815


1950-2000
Tonnes of carbon
6261275943
4433174341
3192134656
1241039685


Tonnes of CO2
22958011792
16254972585
11704493739
4550478846

1900-2000
£35/tC
3.42498E+11
2.36869E+11
1.93432E+11



£70t/C
6.84997E+11
4.73737E+11
3.86865E+11



£140t/C
1.36999E+12
9.47475E+11
7.73729E+11


1950-2000
£35/tC
2.19145E+11
1.55161E+11
1.11725E+11
43436388983


£70t/C
4.38289E+11
3.10322E+11
2.23449E+11
86872777967


£140t/C
8.76579E+11
6.20644E+11
4.46899E+11
1.73E+11

Data sources:

· Monetary valuation of carbon emissions (£ / t carbon) from DEFRA and HM Treasury (Clarkson and Deyes, 2002)

Data sources accessed from FoE Scotland, 2006:

· U.K. CO2 emissions from fossil fuels: Marland et al., (2006) http://cdiac.ornl.gov/trends/emis/tre_uki.htm
· World CO2 emissions from fossil fuels: Marland et al. (2006) 

http://cdiac.ornl.gov/trends/emis/tre_glob.htm

· U.K. population from: Hicks and Allen (1999). http://www.parliament.uk/commons/lib/research/rp99/rp99-111.pdf)

· World population from: U.N. (1999). 

http://www.un.org/esa/population/publications/sixbillion/sixbillion.htm

Note: U.K. and World remaining CO2 figures were calculated using the Siegenthaler formula (see section 3.2.1.)

APPENDIX B – Carbon Debt Questionnaire and Replies

1) CARBON DEBT QUESTIONNAIRE  EMAIL (sent 15th July 2006)

Dear Sir/Madam,

My name is Andy McDevitt and I am a volunteer researcher with Friends of the Earth Scotland with whom I am compiling a report on Ecological Debt. I am also currently completing a dissertation on the topic of Ecological Debt for my MSc. at the University of Edinburgh. U.K.. I would be grateful if you could take a few moments to consider this e-mail.

The focus of my research is on the political implications of the recognition of Ecological Debt, and in particular the Carbon Debt. As you may be aware, Friends of the Earth Scotland are currently calculating the U.K.’s Carbon Debt. These figures will serve as a discussion into the merits of monetary evaluation and its implication for climate change negotiations and policy.  I shall also discuss whether non-monetary valuations and incommensurable values ought to play a greater role in decision-making and whether such a framework could provide the basis for Ecological Debt to form part of a new discourse in global environmental politics.   

If possible, I would very much appreciate any comments you might be able to make on the following questions:

1) To what extent can and should Carbon Debtors and Creditors be precisely identified beyond simply North and South, and present and future generations?

2) To what extent can historical responsibility be accounted for? To what extent can one be held responsible for actions without prior knowledge of the consequences (particularly in the case of the Carbon Debt)? 

3) How useful are monetary/physical calculations of Ecological Debt and are there alternative analyses which might be employed in its evaluation?

I appreciate that you must be very busy, and any insights you might be able to offer would be most welcome.

Thank you for your time.

Regards,

Andy McDevitt

2) E-MAIL RESPONSE FROM BEN YOUNG (received 18th August 2006)

Hi Andy - pleasure to respond, albeit very off the top of my head

1) To what extent can and should Carbon Debtors and Creditors be precisely

identified beyond simply North and South, and present and future

generations? (All the literature to date seems to frame the debate in

these  very general terms.)

A great question - I wonder if the concept is robust enough to withstand

precisification of these terms.  "North" and "South" are not just descriptive

terms, they sneak in evaluative connotations too (often, in global meetings,

used as political correct versions of "oppressor" and "oppressed" - I had a

very funny conversation with some Africans and Irish once about how

Australia is in the north but Ireland used to be in the South, but now only

parts of Dublin are in the South, etc...).  Honestly, I wonder how one would

go about precising this -- I suppose one could argue that if one can do it

for financial debt then one ought to be able to do it for ecological debt -

in fact, the case might even be easier for ecological debt as financial

debts are incurred to global markets and international financial

organisations which are not easily tied to one country (though they are more

easily tied to "North and South" I suppose).  I suppose it would be possible

to frame the debate more precisely, but it would be a byzantine task, and

would not be worth making unless Ecodebt had acquired some general political

currency, which I am not sure it will be in a position to do in the near

future, although the concept is a powerful one.

2) To what extent can historical responsibility be accounted for? To what

extent can one be held responsible for actions without prior knowledge of

the consequences (particularly in the case of the Carbon Debt)?

That needs reference to a huge philosophical literature, I guess - one can

think of cases which support responsibility in ignorance, as well as the

reverse.  When the consequences are huge one it seems plausible that one can

be held responsible for not thinking about something when one ought to have.

There's a very powerful article by Alasdair MacIntryre that argued

convincingly that ignorance of one's complicity in the holocaust cannot

exonerate one's complicity, on the grounds that society just does demand

that we reflect on our position.  Whether this can be extended to ecodebt I

am not sure -- it might depend on the scale of the consequences - that would

be a fascinating theory to work out!

3) How useful are monetary/physical calculations of Ecological Debt and

are there alternative analyses which might be employed in its evaluation?

They are useful as campaigning illustrations, striking phrases which can

capture the attention and provoke thinking about debt in a new way.  I've no

thoughts on alternatives.

Cheers -- hope it goes well - sorry this is so rushed!

Ben

3) INTERVIEW WITH ANDREW SIMMS: on Thursday 10th August 2006 at 13:50.

Interviewer: Right, well as be as brief as I can. I don’t know if you remember the e-mail that I sent ?

Andrew Simms: You’re going to have to remind me.

Interviewer: O.K. Well, there were basically three broad questions that I asked, and the first one was:  In terms of carbon debt, how easy it is to identify specific debtors and creditors beyond simply North and South, present and future generations?

Andrew Simms: Well, a lot of it depends on where you decide to draw the line about what you consider to be dangerous climate change, and the carbon concentration in the atmosphere that you consider to be the threshold beneath which we should keep. So there are two questions. One is a scientific question about identifying dangerous climate change. Now, there’s a lot of work going on around this at the moment, and as with all scientific issues, people will never really absolutely know because we don’t have a sophisticated enough understanding of feedback mechanisms in the environment. However, that said, there is something of a consensus emerging around the fact that it would be extremely ill-advised to allow a temperature rise beyond two degrees above pre-industrial levels, and that that is broadly commensurate with a carbon concentration of about 450 ppm CO2 equivalent, so actually rather less of CO2. Now once you’ve actually got an idea about your carbon cap, then of course, the next question is partly a political one about the level at which you think each person has an entitlement to share the global carbon emissions pie. Now, if you make, I think the entirely reasonable assumption, that no-one by accident of geographic birth  has more of a right to the global commons in the atmosphere than anybody else, then one would assume that rights or entitlements to emit should be equal per capita in principle. Now once of course you’ve done that, then this issue about identifying debtors and creditors becomes significantly easier, because you can say, as will be the case almost for every single person living in an advanced OECD economy, that we are all probably debtors. Some of us will be larger, or greater, or lesser debtors, but probably, it’s probably the case that almost everybody living in an OECD country is a debtor. Within a country, of course, that doesn’t mean to say that even in somewhere like Britain, you don’t have fuel poverty, where people are so poor that they find it hard to keep their homes warm in winter. Those are still problems that need dealing with, with political solutions within countries; the way that we all learn to live within our environmental budget, our carbon budget, and we learn to look after the weakest members of society. But I think  that’s basically it, that once you’ve identified or agreed upon a level which you think is a safe upper limit of concentration of greenhouse gases, and then you’ve accepted the fundamental equity principle, which is written into the UNFCCC, that gives you a benchmark against which you can identify debtors and creditors.

Interviewer: O.K., so in that case, it would be a case of individuals as opposed to governments or perhaps even companies?

Andrew Simms: Well, there are different things here. I mean this comes back to how you … in what circumstances you create solutions to the problems and how you resolve it. Now, if you … I mean you can talk about it in broad principle terms or you can talk about it in extreme detail terms. So for example, if a country like Britain agrees to a national target, which was commensurate with the thresholds that we were talking about, the question then arises of ‘how do you meet that target?’ Can individuals meet it purely through their voluntary lifestyle changes, or do you have to set up … do you need a combination of legislation and parameter setting at the government level? And also, you have to think about how the UK would be fitting in with the wider global framework solution. So, the answer ultimately of course, has to be both. Now, if you imagine, as part of the global framework solution that, unavoidably, in order to deal with all the transitionary re-engineering of economies that’s involved in meeting this carbon target, that you have to have a system of trading emissions entitlements, you then have a number of options about how you organise the carbon entitlement trading market. Now, there’s a big debate going on at the moment about how the EU trading scheme is organised, because they basically handed out emissions permits to the large, heavy polluting industries, and many people have argued, and I would probably agree, that they basically rewarded the worst offenders by giving them free money, of sorts. Other people would say that the market should be done on the basis of 100% of the allocation of emission permits being given to individuals and then those being saleable, or passed on in markets. There are lots and lots of different versions of how one might arrange that. But what it does mean, in any circumstances, is that you cannot avoid action at the government level in order to create the parameters within which individuals can act accordingly.

Interviewer: Yes, absolutely.  And, I mean, all of what you’re saying is more future-looking as opposed to backwards looking…

Andrew Simms: Well , there’s another issue. I mean this is another big point of debate, about whether …. One question is ‘how do we act now?’ looking to the future, but of course, recognition of past ecological debts does come into play when you’re sitting at the top table at international negotiations whether it’s at the G8 or the World Bank, and your meetings with the WTO, or the meetings around the multilateral environmental agreements, because it’s a real issue, because developing countries are influenced in the decisions that they take by what they perceive to be the historical record of the industrialised countries. So, actually, there is a huge question about how you seek reconciliation of the historic ecological debt as well. And, this is played out very much by … some people in the North take the view that conceding, even though they have already in the UNFCCC, the equity principle is global communism, and a step far too far. Looked at from another point of view, from the global Southern perspective, people would see agreeing an equity principle starting today looking forward as being a huge compromise, because it doesn’t deal with the accumulated historical debt. That’s another big political debate. For my part, I would say that looking at the track record that the industrialised countries have, in terms of living up to their existing aid obligations, living up to their existing obligations of delivering better economic terms under various international treaties, which is an appalling record,  that it may make, and does make an important political and historical point which sets the tone of the debate: to recognise the historical debt, but that probably one of the most appropriate ways of acknowledging and reconciling the historical debt would be to set into stone now, an equity-based solution, a per capita equity-based solution for how we’re going to design whatever comes after the first phase of the Kyoto Protocol. That will probably be the most …I hate to use the word ‘realistic’, but I think it probably is the best way to do it, the best way to say it; the most realistic solution, because it’s going to take an awful lot, an incredible, an unimaginable amount of political effort to even get that agreed.

Interviewer: And … what’s you’re opinion in terms of historical responsibility for carbon emissions. How responsible are these countries for that?

Andrew Simms: What, the industrialised countries?

Interviewer: Yes.

Andrew Simms: Almost entirely.

Interviewer: My question really, is how responsible are they in the sense that, at the time, certainly in the first half of the last century, they weren’t necessarily aware of the consequences of their actions.

Andrew Simms: Yes, it’s a good point, it’s a good point. I mean it’s an interesting one isn’t it because on one level, the basic science and chemistry of climate change has been known going back to at least the early nineteenth century. The link between the chemistry and climate change and economic activity has been acknowledged since the late nineteenth century, with the great Swedish chemist Svante Arrhenius. But one could not fairly say that there was wide level of awareness or appreciation of that fact. It’s obviously grown during the twentieth century and there have been far better levels of awareness, at least since the sixties and seventies and onwards, but I’m tempted to say in the classic fashion, that in the eyes of the law, ignorance should be no excuse. The fact is that the nature, or the way that the fossil fuels have been exploited has in an economic and social and environmental sense, nevertheless been fairly brutal. And that much is pretty well known. And, I suppose the other way in which you could look at it in terms of those sorts of connections, is that the… that most of the countries who were the heavy consumers and heavy polluters for large parts of the nineteenth and early twentieth centuries were also major colonial powers whose wealth was accumulated off the back of the exercise of their industrial might in many parts of the global South. So, there are no hard boundaries between some forms of ecological debt, some forms of colonial debt and the debts that have accrued due to the abuse of power in global politics and the international community. So there are some blurry lines. I mean, there’s certainly no longer any excuse, and the pattern of unequal exploitation of fossil fuels is still extraordinary, even now.

Interviewer: O.K. Can I just move on to the next question, which is about the two models which Eric Paredis developed for calculating the carbon debt. I take it you are aware of these.

Andrew Simms: Yes. You’re going to have to remind me exactly what they are though, because it’s a while since I looked at his paper.

Interviewer: O.K., well the basic idea is that the first model is based on carbon debt according to how much you emit above the average, the world average, and the second model is in terms of how much you emit above the sustainable level.

Andrew Simms: Well from my view, it’s only really meaningful if you talk about it as a sustainable level. I mean, the whole thing doesn’t mean anything unless you put it in its context of environmental sustainability.

Interviewer: Right. I would be inclined to agree with that. O.K. The final question is: In terms of quantifying ecological debt, and specifically the carbon debt, how useful do you think monetary calculations are?

Andrew Simms: It’s useful up to a point. It’s useful up to the point that it gives it traction in political debate. It’s useful up to the point that it at least begins to remove some of the fantasy element to national accounts, company accounts, in the way that the use of fossil fuels is considered to be free income to the economy, and is not accounted for in any way, shape, means or form. But it’s useful only up to a certain point, because I think, the example that I’ve given once or twice in the past is, for example, what price would you put on the ton of carbon that trips you over into runaway climate change? There are some rules of thumb out there, and there are some rules of thumb that we’ve used. One of the … I’m sure you’re aware of them … a rough rule of thumb that comes from one of the government’s economic service working papers, which we’ve used to re-calculate the profitability of some of the big oil companies. So, it’s useful in the sense that it demystifies the fantasy aspect of conventional accounting at the national and at the company level. But, it can’t tell you everything and there are very important things that it can’t tell you. But that’s the case with all forms of environmental economics that tries to put a price on nature: The issue around cost-benefit analysis, which entirely depends upon some issues of principle that you have to agree first. 

Interviewer: There are some quite large assumptions there from the very beginning.

Andrew Simms: Oh, absolutely. It’s got huge assumptions built in so you need to be aware of what those are and that you agree with them and when you think there should be different ones.

Interviewer: O.K. And so, what would you suggest … this is a difficult question … but what would you suggest as an alternative?

Andrew Simms: An alternative to what, sorry?

Interviewer: To cost-benefit analysis or to monetary evaluation. Or as a compliment perhaps is better than an alternative.

Andrew Simms: Well, I mean, I think the point is, if we’re talking … I mean obviously when we talk about ecological debt, we’re not just talking about fossil fuels … but if we were just to talk about fossil fuels for the moment, I think it’s actually not about money at all. It’s actually about natural resource accounting. It’s about setting targets for emissions that set yourself on a path to avoiding dangerous anthropogenic climate change, and then having an ecological budget that you have to work within. It’s not about the financial aspects at all. I mean, yes, there’s an awful lot one will have to do in terms of how you manage the economy after the effect of setting in place meaningful ecological accounting, if you like, emissions accounting …

Interview: Well, that was very helpful. Thank you for your time Andrew.

Andrew Simms: It’s a pleasure.
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�	As we are calculating the HCD for the year 2000, which is also the end year of accounting in this study, the remaining CO2 is obviously the same as emissions. However, the HCD corresponding to, say, the year 1990, is the total CO2 emissions from that year which still remain in the atmosphere in the year 2000. As an illustration, the U.K.’s  emissions in 1990 were 155375000 t carbon, of which 112310836 t carbon remained in 2000 (according to the Siegenthaler formula). The world’s emissions in 1990 were 6136000000 t carbon, of which 4435329304 t carbon remained in 2000. Thus the U.K.s HCD for the year 1990 is:
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�	 The issue of equity is not directly addressed in this thesis. For a good introduction to the debate, see Ashton & Wang (2003) 


�	 Model 1 is used as a reference here, as it is preferred to Model 2, for the reasons presented above.


�	 The carbon debt of 10 of these countries was calculated by Paredis et al. (2004). That of the eleventh country, the U.K. is calculated in part 3 of this paper (see section 3.1.2.)


�	 Based on a population of 186 000 000 (www.cia.gov/cia/publications/factbook)


�	 Based on a population of 296 000 000 (www.cia.gov/cia/publications/factbook)


�	 Model 1 and the accounting period 1950 – 2000 are deemed to constitute the most appropriate framework for calculating the carbon debt, for reasons explained in sections 2 and 3 of this paper.
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