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Assessing common(s) arguments for an equal per capita allocation

Abstract

Emissions rights are commodities and many hold that these commodities (or alternatively the
revenue from their auction) should be allocated to (adult) individuals on an equal per capita
basis. Proponents of this equal per capita allocation (EPCA) often argue for it on the grounds
that the atmosphere or greenhouse gas emissions sinks are a “commons”. But how can we
assess the strength of these “commons arguments” for EPCA? As most of those making such
arguments do not have a background in academic philosophy, their arguments are not grounded
in the philosophical literature on justice - a literature that seeks to provide a specification and
justification of what constitutes a fair distribution of resources within society. This paper
therefore seeks to set out cleatly the various commons arguments for EPCA and to assess what,
if any, support can be found for them within the justice literature. To make the various
commons arguments as clear as possible, and to make analysis of these arguments as
straightforward as possible, they are set out formally i.e. as premises followed by a conclusion.
The conclusion of the analysis is that there is little support within the justice literature for these
commons arguments for EPCA.



1. Introduction
1.1. Commodities, commodification and emissions rights

According to Kaveny (1999) a commodity is something that has a price, is fungible and is of
instrumental rather than intrinsic value. By this definition, fossil fuel is cleatly a commodity. 1
take commodification to be the process by which something originally not a commodity
becomes one and, as commodities are subject to market exchange, to involve the creation of
markets. And as fossil fuel has been exchanged in markets for centuries, its commodification is
clearly not a recent phenomenon.

Fossil fuel combustion produces greenhouse gases which become greenhouse gas ewissions when
they are released to air (UNFCCC 1992: Article 1). Emissions from fossil fuel combustion are
the single largest source of greenhouse gas emissions and reducing them is, thus, a key
component in overall emissions reduction. Of course, fossil fuel combustion need not result in
emissions as the greenhouse gases produced can be captured and stored. However, given the
nascent state of carbon capture and storage (CCS) technology, a significant proportion of fossil
fuel emissions reduction will have to be achieved by reducing combustion rather than simply
increasing CCS.

Let’s say that the current quantity of fossil fuel combusted is FF which leads to quantity E of
emissions. Further, let’s say that emissions must be reduced from E to E* which, after the
contribution of CCS, requires a reduction in fossil fuel combusted from FF to FF*. One way of
achieving this is to tax fossil fuel so that the quantity demanded falls to FF* and another is to
issue a quantity of stand-alone emissions rights that allow emissions of no more than E* (and,
thus, combustion of no more than FF*). Regimes under which such rights are traded are known
as emissions trading schemes, a name that is perhaps a little misleading given that what are being
traded are not emissions themselves but emissions rights i.e. the right to emit.

The term stand-alone is important here for, clearly, the right to emit also exists under a carbon tax.
That is to say, a key right associated with ownership of fossil fuel purchased under a carbon tax
regime is the right to combust it and release the greenhouse gases produced to atmosphere. But
note that under a carbon tax, one has this right only if one owns fossil fuel. However, under an
emissions trading scheme, rights to emit carbon are owned independently of fossil fuel and, thus,
can be traded separately. But whilst these stand-alone emissions rights are clearly a commodity,
no process of commodification has taken place as these rights never existed in non-commodity
form.

1.2. The commons and fair allocation

What would constitute a fair initial allocation of this commodity within an emissions trading
scheme that included all nations of the world?' One answer is provided by the well-known
Contraction and Convergence proposal (Meyer 2000) developed in the early 1990s. Under
Contraction and Convergence, the nations of the wotld converge to a situation under which
rights to the contracting quantity of permitted global emissions are allocated on an equal per
capita basis. That is to say, they converge to a situation under which the quantity of available
emissions rights allocated to each of them in a given year is calculated by dividing the rights to
the permitted global emissions for that year by the global population in that year (or an agreed
base year) and then multiplying this quotient by each nation’s population in that year (or the base
year) (Meyer 2004).

! Note that this paper only addresses the issue of a fair allocation within generations. For a discussion of fairness
between generations in relation to climate change see, for example Caney (2008, 2009).



Similarly, from the early 1990s, emissions trading schemes within nations have been proposed
under which some or all of the rights covering fossil fuel emissions are allocated to adult
individuals on an equal per capita basis (Carley et al. 1991: 39, Fleming 1996, Ayres 1997). These
so-called personal carbon trading schemes have been the focus of some interest within the UK
(Defra 2008).

Alternatively, Barnes (2001) has proposed a national emissions trading scheme under which the
rights covering fossil fuel emissions are auctioned to fossil fuel suppliers with the auction
revenue allocated to adult individuals on an equal per capita basis. (In other words, rather than
adult individuals being allocated emissions rights, they are allocated the revenue from the sale of
those rights.) And note that it would be possible to reduce emissions by levying a carbon tax on
fossil fuel suppliers and, similarly, allocating the tax revenue to adult individuals on an equal per
capita basis. In this paper, I take the equal per capita allocation to adults of emission rights,
auction revenue and tax revenue (henceforth “rights and revenue”) to be broadly equivalent. For
a further discussion, see Starkey (2009).

Arguments in support of allocating rights between nations on an equal per capita basis and of
allocating rights or revenue within nations to adults on an equal per capita basis® are often based
on the premise that the atmosphere or sinks for greenhouse gases emissions are a “commons”.
But how might one explore whether these “commons arguments” for an equal per capita
allocation (EPCA) are, in fact, good arguments? The majority of those advocating EPCA are not
versed in the philosophical literature on justice - a literature that seeks to provide a specification
and justification of what constitutes a fair distribution of resources within society - and, thus, one
answer to the question, and the approach adopted here, is to explore what support for EPCA
can be found within the justice literature.

The paper proceeds as follows. Section 2 gives some examples of commons arguments for
EPCA whilst Section 3 contains a brief discussion of the notion of ownership which allows two
very different uses of the term commons to be distinguished in Section 4. Section 5 and 6 set out
arguments for EPCA based on this first use of the term and explore what philosophical support
exists for such arguments. Sections 7 and 8 do the same with regard to the second use of the
term and Section 9 concludes.

Given the undoubted power of the notion of the (global) commons within climate change
discourse (and environmental discourse more generally) and the considerable constituency in
favour of EPCA, it is hoped that this exploration of commons arguments will contribute to
discussion of the important question of what constitutes an equitable approach to emissions
reduction.

2. Commons arguments for EPCA

Some advocating EPCA simply assert the rightness of the allocation. For example, in endorsing
Contraction and Convergence, the Royal Commission on Environmental Pollution provides no
justification for its statement that

every human is entitled to release into the atmosphere the same quantity of
greenhouse gases (RCEP 2000: 2).

2 Note that, under Contraction and Convergence, children are included in the calculation to determine the allocation
of emissions rights between nations but ate not allocated rights or revenue under the national emissions trading or
tax schemes described above. The issue of whether commons arguments conclude that children should be entitled
to rights or revenue is discussed in Section 5.4.



Where arguments for EPCA are offered, they are, as mentioned, most often based on the notion
that the atmosphere or sinks are a commons. Examples of such arguments are set out in Section
2.2 but, to enable a fuller understanding of these arguments, I first discuss the atmosphere’s role
as a holding bay for greenhouse gases and what exactly is meant by the term sizk.

2.1. The atmospheric holding bay and emissions sinks
2.1.1. The atmospheric holding bay

The three main greenhouse gases arising from human activity are carbon dioxide, methane and
nitrous oxide. In 2000, and in terms of their contribution to warming, these gases constituted,
respectively, 77%, 14% and 8% of emissions (WRI 2005: 4-5). Having been released into the
atmosphere, carbon dioxide remains there for 5-200 years before being removed by sinks,
methane for an average of 12 years and nitrous oxide for an average of 114 years (Houghton et
al. 2001: 38). Hence, the atmosphere can be said to act as a holding bay for these greenhouse
gases prior to their removal.

2.1.2. Carbon dioxide sinks
The Intergovernmental Panel on Climate Change (IPCC) defines a sink as

Any process, activity or mechanism which removes a greenhouse gas, an aerosol

or a precursor of a greenhouse gas or aerosol from the atmosphere (Houghton et
al. 2001: 790).

The two main processes that remove carbon dioxide (CO,) from the atmosphere are
photosynthesis by land-based plants and the dissolution of the gas into the oceans. (Let’s call
this the gross removal of CO, from the atmosphere). Over the several thousand years prior to the
industrial revolution, almost exactly the same quantity of CO, as was removed from the
atmosphere was returned — from the land mainly through respiration by plants and animals, and
from the oceans, by outgassing. Thus, the net removal of CO, from the atmosphere was
approximately zero.’

Since the industrial revolution, human activity, mainly the combustion of fossil fuels and
deforestation, has released increasing quantities of CO, into the atmosphere.* But since the
industrial revolution, human activity has also resulted in the land and oceans becoming nes
removers of CO, from the atmosphere. With regard to land, although flows of CO, to the
atmosphere have increased as the result of emissions from deforestation, these have been more
than offset by flows in the opposite direction resulting from

changes in land management practices and fertilisation effects of increased
atmospheric CO, and nitrogen (N) deposition, leading to increased vegetation
and soil carbon (Houghton et al. 2001: 185).”

And with regard to oceans, the increase in emissions of CO, since the industrial revolution has
increased the atmosphere-ocean difference in partial pressure of carbon dioxide (pCO,) which

3 Prior to the industrial era, the concentration of COz in the atmosphere was 280210 parts per million by volume
(ppmv) for several thousand years. Within the natural carbon cycle, the land system removes from and releases into
the atmosphere around 120 gigatonnes of carbon (GtC) per annum. The figure for the oceans is around 90 GtC per
annum (Houghton et al. 2001: 188).

4In 2004, annual global emissions of CO; from human activity were equivalent to 8GtC (WRI 2008).

5> During the 1980s, 1990s and 2000-2005, the net annual flow of CO; from the atmosphere to land is estimated to
have been, respectively, 0.3, 1.0 and 0.9 GtC (Solomon et al. 2007: 20).



has resulted in the oceans removing more CO, from the atmosphere than they release.’
However, although the land and oceans have become et removers, as they remove only a fraction
of the CO, released into the atmosphere through human activity,” the atmospheric concentration
of CO, continues to rise.”

In relation to CO,, the term szzk is not always used within the IPCC’s reports in accordance with
its definition. For whilst the IPCC defines a sink it terms of (1) gross removal, on occasion the
term is used, as the following passage illustrates, to refer to (2) the net removal of CO,,.

The difference between the net terrestrial flux and estimated land-use change
emissions implies a residual land-atmosphere flux of -82 PgC (i.e. a terrestrial
sink) over the same period (Houghton et al. 2001: 193).

And on occasion the term is used, as the following passage illustrates, to refer to (3) the system
responsible for this net removal.

The terrestrial system is currently acting as a global sink for carbon...despite
large releases of carbon due to deforestation in some regions (Houghton et al.
2001: 193).

The American Meteorological Society (AMS) defines a “carbon sink” as “A reservoir that
receives carbon from another carbon reservoir” (AMS 2000). Although similar to the IPCC
definition, it is not identical, for whilst the IPCC definition refers to the processes responsible
for the gross removal from the atmosphere, the AMS definition refers to the system that is the
recipient of the gases removed. However, the AMS notes that the a carbon sink is

Commonly used to denote a reservoir where the carbon amount increases
because its total carbon received from all other reservoirs exceeds its total carbon
transfer to the other reservoirs.

This use of the term equates to use (3) within the IPCC’s reports.

2.1.3.  Sinks for methane and nitrous oxide

Methane released into the atmosphere is destroyed as a result of reacting with hydroxyl radicals
in the troposphere, and nitrous oxide released into the atmosphere is destroyed by
photodissociation and its reaction with electronically excited oxygen atoms in the stratosphere
(Houghton et al. 2001: ch4). As a result of human activity, the quantity of these two gases
released to atmosphere has increased and as the methane and nitrous oxide sinks have not been
able to destroy the gases as fast as they have entered the atmosphere, atmospheric
concentrations have risen.

2.2. Two commons argunments
2.2.1. The atmosphere as commons

Discussing the allocation of emissions rights between nations, Baer (2002: 401) gives a clear
statement of the atmosphere-as-commons argument for EPCA.

¢ During the 1980s, 1990s and 2000-2005, the net annual flow of CO; from the atmosphere to the oceans is
estimated to have been, respectively, 1.8, 2.2 and 2.2 GtC (Solomon et al. 2007: 20).

7 The “airborne fraction”, defined as the percentage of annual CO; released through human activity that remains in
the atmosphere, has been around 60% for the last five decades (Alexandrov et al. 2007).

8 At the beginning of the industrial revolution, the atmospheric concentration of CO2 was about 280 ppmv. In 2005
it was 379ppmv (Solomon et al. 2007: 25).



The central argument for equal per capita rights is that the atmosphere is a global
commons, whose use and preservation are essential to human well being.g

Likewise, when discussing the allocation of emissions rights between nations, Meyer, the
originator of Contraction and Convergence, argues for

equal rights to the use of the limited amount of the resources of the global
commons that is consistent with sustainability (Meyer 2000: 17).

In discussing the allocation of revenue within a nation, Barnes puts forward a similar argument
and makes numerous references to the atmosphere’s role as a holding bay, or, as he refers to it,
the “carbon storage capacity” of the sky (Barnes 2001: 21, 29, 41, 46). In Barnes’ view, “The sky
is nothing if not the ultimate commons” and it is the “equal and universal ownership” of this
holding bay that gives all the right to emit equally into it. And, thus, auction revenue should be
allocated “to all according to their equal ownership” (respectively, Barnes 2001: 54, 72, 72).

2.2.2.  Euwissions sinks as commons Whilst most argue for EPCA on the basis that it is the
atmosphere that is a commons, some argue for the allocation on the basis that it is sinks for
greenhouse gases that are a commons. For example, Agarwal and Narain (1991: 13) write that

sustainable development demands that human beings collectively do not produce
more carbon dioxide and methane than the earth’s environment can absorb. The
question is how should this global common — the global carbon dioxide and
methane sinks — be shared amongst the people of the world.

Several studies on the global warming problem have argued, and we argue
ourselves, that in a world that aspires to such lofty ideals like global justice, equity
and sustainability, this vital global common should be shared equally on a per
capita basis.

Although Agarwal and Narain make mention only of sinks for CO, and methane, I take it that
they have in mind that the commons consists of sinks for a// greenhouse gases. And note that
their use of the term szzk appears to be closest to the IPCC’s usage (1) described above.

Following these examples of commons arguments for EPCA, I proceed in Section 4 to explore
more fully the notion of a commons, as three differing uses of the term appear within the
literature (Narveson 1999: 212). However, in order to frame this exploration, Section 3 briefly
discusses the concept of ownership.

3. Ownership

A useful starting point for exploring issues of ownership relevant to this paper is the following
passage from John Locke’s Second Treatise on Civil Government (Locke [1689] 1986: 19-20).

God, who hath given the world to men in common, hath also given them reason
to make use of it to the best advantage of life and convenience...Though the
earth and all inferior creatures be common to all men, yet every man has a
“property” in his own “person”. This nobody has any right to but himself. The
“labour” of his body and the “work” of his hands, we may say, are propetrly his.
Whatsoever then he removes out of the state that nature hath provided and left it
in, he hath mixed his labour with it, and joined to it something that is his own,

9 Note, however, that Baer no longer advocates EPCA (Baer et al. 2007).



and thereby makes it his property. It being removed from the common state
Nature placed it in, it hath by this labour something annexed to it that excludes
the common right of other men. For this “labour” being the unquestionable
property of the labourer, no man be can have a right to what that is joined to, at
least where there is enough, and as good left in common for others.

Locke here sets out his views on ownership of self, the original ownership status of the world
and on how parts of the world can be taken into private ownership, and these are discussed
below. Note that contemporary libertarian thought, which draws extensively upon the work of
Locke, pays particular attention to these issues and, in Section 5.3, libertarians’ arguments are
contrasted with those of their opponents.

3.1. Self-ownership and original world ownership

Locke held that everyone has property in their person i.e. that everyone is a self-owner. Self-
ownership is also endorsed by contemporary libertarians and is usefully summarized by Mack
(2002a: 76) as

the thesis that each individual possesses original moral rights over her own body,
faculties, talents and energies. Adherents of this thesis believe that it best
captures our common perception of the moral inviolability of persons — an
inviolability that is manifested in the wrongfulness of unprovoked acts of killing,
maiming, imprisoning, enslaving, and extracting labor from others. They believe
that the rights of self-ownership provide individuals with the moral immunities
appropriate to beings whose lives and well-being are of separate and irreplaceable
moral importance.

Locke also held that as a result of God in the beginning gifting the world to humankind, the
wortld was originally commonly owned. And as Wenar (1998: 804) explains, under common
ownership “everyone initially owns everything”. In marked contrast to Locke, contemporary
libertarians reject the notion that in the beginning the world was owned in common and hold
instead that everyone initially owned nothing. As Narveson (1999: 213) trenchantly argues

In the first place, no one can have any reason for thinking that the creator, if
there is one, would necessarily “give” nature to mankind in general, rather than to
some favoured group — the “Chosen people,” say — or even to no one. In any
case, we must reject theology for these purposes. Theology is not publicly
provable from common sense and science; to use it at all discriminates against
those with different religious views, or none...

Once we understand that the world was not made by anybody, for anyone or any
purpose in particular, then we must confront the fact that the world is just stuff,
devoid of moral qualities and not [initially] owned by anyone let alone everyone.

Or as Otsuka (2003: 22 n28) puts it

In the absence of any such belief that the earth was previously owned by some
being who transferred this right of ownership to humankind at the outset, it is
reasonable to regard the earth as initially unowned.

However, as we shall see in Section 5.3, not all contemporary philosophers endorse self-
ownership or subscribe to the view that the world was originally unowned.



3.2. Private ownership of nature

From the above, it can be seen that, whilst Locke required a theory of how to take into private
ownership a world that was originally under common ownership, modern philosophers such as
Narveson and Otsuka require a theory of how to take into private ownership a world in which
there was originally no ownership. Discussing terminology, Risse (2004: 344) notes that

the no ownership scenario requires a theory of acguisition, the crucial issue being
how to create rights and duties constitutive of property in the first place. The
common ownership scenario requires a theory of privatization, the crucial issue
being how to derive rights and duties constituting private ownership from an
already existing bundle constituting common ownership...I will speak of
‘appropriation’ when staying neutral between acquisition and privatization.

In the remainder of the paper, my use of terminology follows that of Risse.

Contemporary libertarian accounts of justice place considerable emphasis on the role of initial
acquisition and, like Locke, contemporary libertarians hold that, subject to so-called Lockean
Proviso that one should leave “enough, and as good” for others, one can take into private
ownership

those elements of the environment over which one has exerted and continues
intentionally to exert control (Narveson 1999: 215).

However, whilst Locke held that one exerts intentional control through the process of labour
mixing, contemporary libertarians do not necessarily share this view with proposed alternatives
including “incorporation” and “first occupation” (Wenar 1998: 802)."

Note that libertarians interpret the Lockean Proviso in radically different ways. So-called right-
libertarians interpret it in ways that allow significant inequalities of wealth to develop (Narveson
1999, Mack 2002a, 2002b), whereas so called /ft-/ibertarians interpret it in ways that result in much
more equal distributions of wealth (Vallentyne 2000).

4. The commons revisited

As noted in Section 2.2.2, the term commons is used in three differing ways within the literature.
Two of the uses describe pre-appropriative states. For instance, when Locke uses the term, he is
referring to those parts of the originally commonly-owned world that have not been privatized and,
thus, remain commonly owned. (Let’s call a commons in this sense, C1). However, when many
contemporary philosophers use the term, they are referring to those parts of the originally
unowned world that have not been acquired and, thus, remain unowned (see, for example,
Schmidtz 1997, Mack 2002a). (Let’s call a commons in this sense, C2). By contrast, the third use
of the term refers to a post-appropriative state, for when people talk of, for example, the Swiss
Commons, they are referring to a form of jointly owned private property. It is the first two uses
of the term that are relevant to this paper.

Atmosphere-as-commons and sinks-as-commons arguments for EPCA such as those outlined in
Section 2.2 are explored below. Some of these arguments use, or appear to use the term commons
in the C1 sense whilst others appear to use it in the C2 sense. I say “appear to use” as writers are
not always explicit about the sense in which they are using the term. Thus, to make as clear as

10 See also Schmidtz (1997: 32 n3).



possible what I take these arguments to be and to enable them to be discussed in detail, I set
them out formally, explicitly stating their premises and conclusions.

Sections 5 and 6 explore argument for EPCA based on the view that the atmosphere is,
respectively, C1 and C2 whilst Section 7 and 8 explore arguments based on the view that the
sinks are C2.

5. From the atmosphere as C1 to EPCA

This section explores Barnes’ argument, outlined in Section 2.2.1, that EPCA follows from the
fact that the atmosphere is C1. Sections 5.1 and 5.2 explore his argument as to why, today, the
atmosphere is C1 whilst an alternative argument is explored in 5.3. Section 5.4 explores Barnes’
move from C1 to EPCA.

5.1. Barnes’ argument for the atmosphere as C1

As noted in Section 3.1, under common ownership everyone initially owns everything. Thus,
everyone is initially a joint and equal owner of everything, including the atmosphere. Starting
from this point, Barnes argues that the atmosphere is not something that can be privatized and
thus, to this day, remains jointly and equally owned (C1). His argument can be stated formally as
follows (P = premise, C = conclusion).

Argument 1

P7: In the beginning, the atmosphere was commonly owned (C1)
P2: The atmosphere is not something that can be privatized
C: Today the atmosphere remains commonly owned i.e. jointly and equally owned by all

Before discussing Argument 1, it should be noted that although at times Barnes argues that the
atmosphere is C1, at others he seems to suggest that it might be C2. For example, he writes

One day it hit me: The carbon storage capacity of the sky is a very valuable asset.
But whose asset is it? I didn’t see anyone around who owned it — who, as an
owner, could limit usage and charge prices. Maybe we needed to find an owner, 1
thought. But who might this be (Barnes 2001: 82)?

Perhaps Barnes is simply ambivalent over the ownership status of the atmosphere, or perhaps he
is arguing that whilst morally the atmosphere is equally owned by all, a /ga/ arrangement that he
regards as reflecting this moral ownership, namely an EPCA of (rights or) revenue, should be put
in place. But whatever his view, it is informative to analyze his Argument 1.

To justify Premise 1, Barnes (2001: 53) invokes theology to make a Lockean argument.

The sky is a gift from our common creator. It wasn’t given to a government, and
certainly not to private corporations. We, the meek, are its inheritors.

However, as noted in Section 3.1.2, many contemporary philosophers do not accept theological
justifications. Whether, instead, there are non-theological justifications for Premise 1 is explored
in Section 5.3, following a discussion of Barnes’ Premise 2, which he secks to justify by citing
Roman law (Barnes 2001: 46-7). For Roman law, he claims, held that the atmosphere was not an
entity susceptible to privatization.

5.2. The atmosphere and Roman law

Roman law divided things (res) into various categories. Land was taken to be originally unowned
(res nullins) and, through the process of acquisition, could become privately owned (res privatae),



state owned (res publicae) or owned by a corporate body (res universitatis). However, in contrast to
land, certain things were not regarded as susceptible to private ownership and were held to be
commonly owned (res communes). As Rose (2003: 93) puts it

Res communes encapsulates what might be called the Impossibility Argument
against private property: The character of some resources makes them incapable
of “capture” or any other act of exclusive appropriation.

And a famous passage (Section 1I.1.1) from the Justinian Institutes (a work on Roman law
commissioned by the Emperor Justinian) states that the atmosphere is one of those things that
are res communes.

By the law of nature these things are common to mankind — #be air, running
water, the sea, and consequently the shores of the sea (Cooper 1968: 70,
emphasis added).

However, Roman law distinguished between two aspects of the air: (1) azrspace, the space above
the earth’s surface and (2) the azr molecules which move around within airspace. According to

Cooper (1968: 69, 71)

The distinction between “air” and “airspace” was as clear in Roman law as it is
today. The legal status of the air (or atmosphere) which men breathed was not
the same as that of the space through which the air circulated... The Roman
jurists of the classical period, as well as the compilers of the Justinian Digest and
Institutes, usually distinguished between the words “aer,” as the atmosphere we
breathe, and “coelum,” as the area (sky or airspace) in which the air circulates.

As noted in Section 2.2.1, Barnes’ discussion of the atmosphere emphasizes its greenhouse gas
storage capacity. And as it is airspace in which greenhouse gases are stored, I take Barnes to be
arguing that it is a/rspace that is unsusceptible to private ownership and, thus, res communes. Hence,
Argument 1 can be refined as follows.

Argument 1.1

P7: In the beginning, airspace was commonly owned (C1)
P2: Airspace is not something that can be privatized
C: Today azrspace remains commonly owned i.e. jointly and equally owned by all

However, the Justinian Institutes do not, in fact, support the second premise of Argument 1.1.
For as Cooper (1968: 71) notes, when the Justinian Institutes state that the air is “common to
mankind” it is not airspace but azr molecules to which they are referring.

“Coeleum” (airspace) was subject to private and exclusive rights. “Aer” (air) was
common to all men. There was no confusion. One represented an area and the
other the element used for breathing.

However, although Roman law regarded airspace as subject to private and exclusive rights, it did
not regard a// of airspace to be subject to such rights.

5.2.1. How much airspace can be privately owned?
According to Cooper (1968: 57)

10



Land and wsable space...necessarily constitute a single social unit. Usable space is
not an appurtenance to the land below but with such land forms the basic
integrated sphere of human activity...(emphasis added)

Land and usable airspace together constitute a single social unit precisely because ownership of
airspace above an owned piece of land is necessary for the owner to make use of and enjoy their
land. Justice William Douglas made this point in the US Supreme Court in 19406, noting that a
landowner must have

exclusive control of the immediate reaches of the enveloping atmosphere [since
otherwise] buildings could not be erected, trees could not be planted and even
fences could not be run (Gray and Gray 2006: 7).

But if ownership of the airspace above an owned piece of land is necessary, up to what height
should it extend? The English common law maxim of cuius est solum eins est usque ad coelum
(literally for whomsoever owns the soil, it is theirs up to the sky) which developed in the sixteenth century
held that an owner of a piece of land owned the airspace above that land out to the edge of the
atmosphere and beyond. However, whilst the maxim developed out of Roman law, Roman law
itself did not take this view, holding, as Cooper notes, only that #sable airspace was owned.
Commenting on the maxim, Cooper (1968: 85) observes that

Roman law was never guilty of extravagant statements of private property
rights...Roman law protected the needed rights of the landowner to the use and
enjoyment of space above his lands...implying, though not stating, that these
space rights constituted “dominium” (ownership) but without fixing definitely
the height in space to which these rights extended.

But nowhere in the original Roman texts has been found any statement that the
owner of the surface also owned the space above “up to the skies” or “to
infinity” (as the maxim is capable of being translated and interpreted). It is at this
point that the maxim may be charged with having a non-Roman origin.

A similar approach is taken in modern English law. In 1974, Lord Wilberforce dismissed the
cuins est solum maxim as

so sweeping, unscientific and unpractical a doctrine [that it] is unlikely to appeal
to the common law (Thompson 2006: 10).

And in 1978, Justice Griffiths noted that the maxim would lead to the absurdity that an action of
trespass could be brought each time a satellite passed over a suburban garden (Thompson 20006:
11). Gray and Gray (2006: 7-8) neatly summarize the position of English law thus.

The definition of ‘land’ must also comprise some sector of the airspace above
ground level, since the surface owner would otherwise constitute a trespasser in
that airspace as soon as he sets foot on his land...The common law thus draws a
pragmatic distinction between two different strata of airspace.

The lower stratum The lower stratum of airspace comprises that portion of the
immediately superjacent airspace whose effective control is necessary for the
landowner’s reasonable enjoyment of his land at ground level. This stratum is
unlikely in most cases to extend beyond an altitude of much more than 150 or
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200 metres above roof level, this being roughly the minimum permissible
distance for normal overflight by any aircraft...

The bigher stratum 1t is clear that the maxim cuius est solum...has no relevance at all
to the higher stratum of airspace which lies beyond any reasonable possibility of
purposeful use by the landowner below.

Let’s call the height up to which ownership of airspace is necessary to ensure enjoyment of land,
Height H. Given that airspace can be privately owned up to Height H, then clearly Premise 2 in
Barnes’ Argument 1.1 does not hold. However, given that Height H is only a few hundred
metres or so above roof level and that the vast majority of airspace therefore lies above Height
H, Barnes could adjust Premise 2 and, thus, modify Argument 1.1 as follows.

Argument 1.7*

P7: In the beginning, airspace was commonly owned (C1)

P2: Airspace above Height H is not something that can be privatized

C: Today airspace above Height H (i.e. the vast majority of airspace) remains commonly
owned i.e. jointly and equally owned by all

And from here he could argue that EPCA follows from the fact that airspace is, to all intents and
purposes equally owned (see Section 5.4). However, as noted in Section 3.1.2, contemporary
libertarian philosophers take the view that all of airspace was originally unowned. Thus, for
them, both Arguments 1.1 and 1.1* fail as Premise 1 doesn’t hold. And, thus, I now consider
the libertarian view that the world was originally unowned and philosophical challenges to it.

5.3. Contemporary philosophical debates around original ownership

Nozick (1974) takes the view that the world was originally unowned. However, Cohen (1995:
94) responds that Nozick’s view is nothing more than a “blithe assumption”. Mack (2002b: 240)
replies that

Despite Cohen’s description of Nozick’s belief as a “blithe assumption”...surely
the default position about “raw worldly resources”...is simply that they are
unowned. In the absence of credible positive arguments for some form of
original proprietorship over nature, the assumption that raw worldly resources
are originally unowned is not blithe at all.

Note that Mack does not claim that his position that the world was originally unowned is the
conclusion of an argument but instead characterizes it merely as an assumption.'! However, for
Mack, rather than this assumption being casual or careless (the relevant sense of Cohen’s
“blithe”) it is instead significantly persuasive in that it requires a “credible positive argument” to
overturn it. But if Mack is basing his position on an assumption, I presume he must hold that,
though it is intuitively deeply plausible, it is not possible to provide an argument in support of

12
1t.

11 T'his also appears to be the position of Narveson and Otsuka - see Section 3.1.

12 As Schmidtz (1996: 84) remarks, “...any chain of justification must come to an end, and no chain has enough
links to satisfy everyone...”. It is, I suppose, possible that Mack holds that, because the assumption is so intuitively
deeply plausible, producing an argument in support of it, whilst possible, is not necessary. However, given the
philosophical disagreement over original world ownership, I assume that if an argument in its support were possible,

it would have been made.
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Wenar (1998: 804) offers the following thoughts with regard to Mack’s assumption.

Modern theorists...might think that the universal-ownership construals of the
starting state cannot be motivated without an appeal to quaint theological
premises. Or at least the burden should be on the proponent of universal-
ownership to say why it should be thought that everyone initially owns
everything, rather than that everyone initially owns nothing.

Yet is it so obvious that this second assumption needs less justification than the
first? None of the possible states of nature is, after all a rights-vacuum. In the
no-ownership scenarios each person has the natural right to create property
rights in herself — is this less contentious than that each person should be vested
with property rights from the start? Moreover, the no-ownership variants give
each inhabitant of the state of nature the right of using (even using up) what
others may want or need, while the common-ownership states give each equal say
in determining the disposition of the resources that all might use. When phrased
in these terms — in terms of “equal freedom” versus “equal voice” — it seems less
likely that no-ownership can win by default.

Libertarians would respond to Wenar by saying that, yes, (for them) original self-ownership s
(far) less contentious than original common ownership of the world. To explain why, we should
note that in the passage above Wenar adopts a natural rights perspective, which elsewhere he
summarizes as follows.

All natural rights theories fix upon features that humans have by their nature, and
which make respect for certain rights appropriate. The theories differ over
precisely which attributes of humans give rise to rights, although non-religious
theories tend to fix upon the same sorts of attributes described in more or less
metaphysical or moralized terms: rationality, free will, autonomy, the ability to
regulate one's life in accordance with one's chosen conception of the good life

(Wenar 2007).

Given this natural rights perspective, libertarians would argue that the central importance of, for
example, individual autonomy and of being able to “regulate one's life in accordance with one's
chosen conception of the good life” means that the right of self-ownership, with the protection
from undue interference that it affords, is exactly the sort of natural right that individuals should
have. And indeed Mack (1997: 13) makes reference to

the plethora of arguments that attempt to proceed from considerations of the
importance or value of rational agency or of individual autonomy or of human
dignity, or from the separateness of persons and their projects and commitments
to the conclusion that each rational agent, autonomous individual, separate value-
creator, or value pursuer possesses a right to self-ownership or some comparable
fundamental right to liberty (in the disposition of her person).

Libertarians would continue that whilst (for them) a natural right to self-ownership is not
contentious, given the intuitively deeply plausible assumption that the world was originally
unowned, the proposition that “each person should be vested with property rights from the
start” certainly is. Now Wenar could, of course, rightly point out that, whilst self-ownership
might not be contentious for libertarians, it most certainly is for others (see, for example, Cohen
1995). However, for the purposes of this discussion, the question is whether Wenar produces
credible positive arguments to overturn libertarians’ deeply plausible assumption.
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Simply put, Wenar’s position appears to be that an egalitarian distribution of resources is a
desirable end and that original world ownership and the “equal voice” it gives can bring it about.
Right-libertarians would respond that they do not accept Wenar’s egalitarian outlook, instead
holding that significant inequalities in wealth can be perfectly legitimate. And left-libertarians,
whilst sharing Wenar’s egalitarian sentiments would offer two responses. First, they would
question whether, in practice, common ownership leads to “equal voice”. If everything is owned
by everyone, then, 7z theory, if one person wishes to privatize a particular bit of the world, the
consent of her co-owners is required. But whilst, in theory, everyone may have an equal voice,
Vallentyne (2000) argues that, in practice, logistical considerations will make obtaining the consent
of all “impossible, extremely difficult, or expensive”.”” Second, left-libertarians would point out
that original ownership is not necessary to bring about an egalitarian distribution: an originally
unowned world combined with an appropriate formulation of the Lockean Proviso (Section 3.2)
will do the job.

In response to this last point, Risse, who himself defends a particular version of original
common ownership (Risse 2009a), argues that the left-libertarian combination of self-ownership
and an originally unowned world is incoherent (Risse 2004). However, Vallentyne et al (2005)
refute the charge of incoherence. Thus, as will most issues in philosophy, the question of the
original ownership status of the world remains contested. But it is worth noting that the
majority of philosophers writing in this area appear to hold that the wortld was originally
unowned. And furthermore, Risse (2009b) is clear that the version of common world ownership
he defends does not imply that humanity has common ownership of the atmosphere. Thus, we
can conclude that there is limited contemporary philosophical support for Premise 1 in Barnes’
Argument 1.1.

5.4. From C1 to EPCA

Thus far we have discussed a number of objections to Barnes’ Argument 1.1 for airspace being
C1. However, if for the sake of argument, we assume it to be so, then how does Barnes get
from airspace as C1 to EPCA for adults within a nation? As noted in Section 2.2.1, Barnes
(2001: 72) view on allocating (rights or) revenue is “to all according to their equal ownership”
and this appears to be a condensation of the following two arguments.

Argument 2

P7: 1If airspace is equally owned by all, then all have the right to release an equal share of
permitted emissions into it (henceforth “to emit equally”)

P2: Today airspace is equally owned by all

C: Today all have the right to emit equally

The conclusion of this first argument forms the second premise of the second.
Argument 3

P7: 1If all have the right to emit equally, then all should be allocated an equal amount of
(rights or) revenue

P2: Today all have right to emit equally

C: Today all should be allocated an equal amount of (rights or) revenue.

However, note that @/ means children as well as adults and, whilst Barnes argues “to a//
according to their equal ownership”, what he, in fact, advocates is that (rights or) revenue be
shared equally between adults only. To justifty EPCA to adults only, Barnes would have to reject
Premise 1 in Argument 2 and argue as follows.

13 A similar point in made by Locke ([1689] 1986: 20) who notes that “If such a consent as that was necessary, man
had starved, notwithstanding the plenty God had given him”.
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Argument 2%

P7: 1f airspace is equally owned by all, then on/y adults have the right to emit and a// adults
have the right to emit equally

P2: Today airspace is equally owned by all

C: Today only adults have the right to emit and all adults have the right to emit equally

Argument 3%

P71 1f all adults have the right to emit equally, then all adults should be allocated an equal
amount of (rights or) revenue

P2: Today all adults have right to emit equally

C: Today all adults should be allocated an equal amount of (rights or) revenue.

Clearly it is important to explain why, if children are equal owners of the atmosphere, they are
not entitled to (rights or) revenue. However, Barnes offers no justification for Premise 1 in
Argument 2* and it is not obvious what a justification might be (Starkey 2009).

6. From the atmosphere as C2 to ECPA

Whilst Barnes’ argument for EPCA is based on his holding airspace to be Cl, this section
examines an argument for EPCA made by a Miller which is based on his holding airspace to be
C2. Muller (1999: 7-8) writes

It is not difficult to see what would be involved in giving a moral justification for
the per capita proposal. All we need to do is to treat our quota distribution
problem as something akin to the process of establishing individual property
rights for a common good, namely the atmosphere as repository of
anthropogenic emissions. Assuming that individual people — as opposed to, say,
nation states — are taken to be the rightful claimants, the per capita proposal will
be justified by arguing on egalitarian grounds that everyone has an equal claim on
this common good.

Miiller’s talk of “establishing” individual property rights in the “common good” that is the
atmosphere suggests that he takes the view that property rights in the atmosphere have yet to be
established and that the atmosphere is therefore unowned i.e. C2. And given Millet’s focus on
the atmosphere as a “repository” for emissions — that is, on airspace — I take Miller to be
making the following argument.

Argument 4

P7: In the beginning, airspace was unowned (C2)
P2: Since the beginning, airspace has not been acquired
C: Today airspace remains unowned

However, given the general agreement that airspace above owned land is owned up to Height H,
it must be that only (1) airspace above Height H and (2) those parts of the airspace below Height
H that are above unowned land are unowned. If (1) and (2) are together referred to as airspace™,
then Miller’s Argument 4 would have to be modified as follows.
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Argument 4*

P7: In the beginning, airspace was unowned (C2)
P2: Since the beginning, airspace* has not been acquired
C: Today airspace* remains unowned (C2)

As airspace consists very largely of airspace*, then according to this argument, airspace is very
largely unowned. However, as a right of all to emit equally does ot follow from the fact that
airspace is largely unowned, then Miller cannot (and does not) make the following argument.

Argument 5

P7: 1f airspace is largely unowned, then all have the right to emit equally
P2: The atmosphere is largely unowned
C: Today all have the right to emit equally

Instead, Miller’s argument for the right of all to emit equally follows from them having an
“equal claim” to airspace based on “egalitarian grounds” (henceforth referred to as “other
egalitarian grounds” to emphasize that the grounds are those other than the equal ownership of
airspace). Thus, Muller argues for EPCA by making Argument 6 followed by Argument 3.

Argument 6

P17 1If all have an equal claim to airspace, then all have a right to emit equally
P2: Today, on other egalitarian grounds, all have an equal claim to airspace
C: Today all have a right to emit equally

Miiller does not suggest what these other egalitarian grounds might be and, in Section 8, I briefly
discuss whether there are any such grounds that garner philosophical support.'* However, here 1
conclude Section 6 by examining a further facet of Miller’s argument.

6.1. Individnal property rights in airspace?

For Miiller, (1) allocating emissions rights is akin to (2) “establishing individual property rights”
in airspace. And given that, for Miller, an equal claim to the atmosphere leads to (1) an equal
per capita allocation of emissions rights, he would appear to be (coming close to) suggesting that
so too does it lead to (2) individuals being entitled to establish equal property rights in airspace.
This section suggests that the notion of establishing equal individual property rights in airspace is
considerably more problematic than allocating emissions rights to individuals.

In a world with n individuals, then each is entitled to establish property rights in either a
particular nth of airspace or to all of airspace. Given that individuals own differing amounts of
land and, thus, differing amounts of airspace below Height H, the first option presumably
requires each individual to acquire a share of airspace* that, when added to the airspace that they
own below Height H, gives them an nth share of total airspace. This option is problematic on
two counts. First, it has to be asked what the act of acquiring airspace would consist of and how
a particular chunk acquired would be demarcated? The nature of the acquisitive act is hard to

14 Given that the 1919 Paris Convention for the Regulation of Aerial Navigation recognized the full sovereignty of states
over the airspace above their land and territorial sea (Shaw 2003), it might alternatively be argued that airspace* is
not unowned (i.e. C2) but has, instead, been taken into ownership by the state. Of course, some libertarians do not
regard the state as a legitimate institution (Mack and Gaus 2004), but even assuming it to be so, it is not clear what
difference there would be under a state-ownership and a no-ownership regime with regard to the allocation of rights
or revenue. If there were other egalitarian grounds for EPCA, then, presumably, under a no-ownership regime, the
state, as the institution tasked with allocating rights or revenue, would be obliged to implement EPCA on those
grounds. But, presumably, under the state-ownership regime, the state would likewise be obliged to base its
allocation on these other egalitarian grounds and implement EPCA.
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imagine (at least for this author). Second, and more importantly, it is difficult to see the merit in
each individual owning an nth of airspace when they would be unable to store their emissions
there. After all, air molecules move around throughout airspace and so every individual’s
emitted molecules would be trespassing into others’ airspace.

The second option of establishing property rights in all of airspace doesn’t fare much better in
that it is again hard to imagine (at least for this author) what an act of n individuals jointly
acquiring all of airspace would consist in. And even assuming that such acquisition occurred,
then, in theory at least, each joint owner would require the agreement of their n-1 co-owners in

> 13

otder to emit into it (Wenar’s “equal voice” point in Section 5.3).

7. From sinks as C1 or C2 to EPCA

We now move from atmosphere-as-commons arguments for EPCA to sinks-as-commons
arguments. As noted, contemporary libertarian philosophers reject the notion of original
common ownership and just as this would lead them to reject the notion that the atmosphere is
today C1, so it would lead them to reject the notion that sinks are such. However, the position
of Agarwal and Narain, quoted in Section 2.2.2, is less clear.

Agarwal and Narain state elsewhere in their paper that they regard sinks as part of the “common
heritage of humankind” (1991: 7). This is a gender-neutral version of the term “common
heritage of mankind” which entered the domain of international law in 1967. In 1970, a UN
General Assembly Declaration declared the sea-bed and the ocean floor to be a common
heritage of mankind, a declaration that paved the way for the deep sea-bed and the ocean floor
beyond the limits of national jurisdiction to be declared a common heritage of mankind under
the Law of the Sea Convention concluded in 1982. And in 1979, the Agreement Governing the Activities
of States on the Moon and Other Celestial Bodzes declared the moon and its resources to be a common
heritage of mankind (Baslar 1998). Baslar notes that various attempts have been made to have
other resources including the atmosphere (though not sinks) declared a common heritage of
mankind, but goes on to report that in 1988, the UN General Assembly

refrained from using the common Aeritage of mankind language in the case of the
atmosphere when they adopted a resolution declaring that “climate change is a
common concern of mankind” (Baslar 1998: 116, emphasis added).

However, even had the atmosphere, or, for that matter, sinks been declared a common heritage
of mankind this would not necessarily have clarified matters. For example, Vyver (1992: 485)
takes the view that the common heritage of mankind is “a contemporary version of the Roman
Law concept of res...communes” whereas Baslar (1998: 39) instead argues that a “non-property”
interpretation of the concept is appropriate. Thus, Agarwal and Narain’s use of common
heritage language does not in itself clarify whether they view sinks as C1 or C2. In the passage
quoted in Section 2.2.2, the authors note that

The question is how should this global common — the global carbon and
methane sinks — be shared amongst the people of the world?

However, neither does this passage entirely clarify matters. The fact that the authors ask how
sinks should be shared out might suggest that they regard them as not yet shared out and hence as
C2. However, they may alternatively hold that sinks are morally commonly owned i.e. C1 and
that /ega/ arrangements should be put in place to reflect this. But whilst Agarwal and Narain’s
position is unclear, Grubb (1995: 483) appears to regard sinks as C2.
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The allocation of emissions rights addresses the fundamental question: having
discovered that the global commons — in this case, the assimilative capacity of the
atmosphere — is a limited and hitherto unclaimed resource, how should it be

divided...?

Though, strictly speaking, the phrase “assimilative capacity of the atmosphere” refers only to the
sinks for methane and nitrous oxide (see Section 2.1.3), I take Grubb as holding that the global
commons consists of the sinks for a// greenhouse gases. And his use of the term “unclaimed”
suggests that he holds that these sinks are unowned i.e. C2. Thus, Grubb’s implicit argument
appears to go as follows.

Argument 7

P71 In the beginning, sinks were unowned
P2: Since the beginning, sinks have not been acquired
C: Today sinks remain unowned i.e. are C2

However, as the right of all to emit equally does not follow from the fact that sinks are unowned,
it must follow from an equal claim to sinks based on other egalitarian grounds (i.e. grounds other
than the equal ownership of sinks). Thus, I take it that a move from C2 to EPCA requires
Argument 8 below followed by Argument 3.

Argument 8

P17: If all have an equal claim to sinks (i.e. to the processes that remove greenhouse gases
from airspace), then all have a right to emit equally into airspace

P2: Today, on other egalitarian grounds, all have an “equal claim” to sinks

C: Today all have a right to emit equally into airspace

Given that Arguments 6 and 8 for EPCA depend upon their being other egalitarian ground for
an equal claim to airspace or sinks, Section 8 briefly considers whether contemporary
philosophers hold such grounds to exist.

8. Other egalitarian grounds for EPCA?

The holding bay properties of airspace and the sink processes that remove greenhouse gases
from airspace are part of what we might call nature’s greenhouse gas removal system. In Starkey
(2008), I discuss a series of two arguments for EPCA within nations (Arguments 9 and 10
below)."”  Argument 9 is an argument for an equal claim to use this greenhouse gas removal
system which is based on an egalitarian ground other than the equal ownership of airspace,
namely that adults are entitled to an equal quantity of energy. Note that an ewissions factor,
referred to in premise 2, is the quantity of emissions resulting from the use of a unit of energy.

Argument 9

P7: In a just society, all adults would be entitled to an equal quantity of energy
P2: Each adult’s energy use has the same emissions factor
C: Inajust society, all adults would be entitled to release an equal quantity of emissions

The conclusion of Argument 9 forms the second premise of Argument 10.

15 The discussion here is limited to the allocation of rights or revenue within a nation as the question of the role that
historical emissions play in the allocation of rights befween nations adds an additional layer of complexity. For
example, even it were argued that EPCA should be implemented within nations, it might, nevertheless, be argued
that, due to historical emissions, rights between nations should not be allocated on an equal per capita basis. For a
discussion of allocating rights between nations see, for example, Caney (2005) and Page (2008).
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Argument 10

P7: Today, in the absence of a just society, a fair allocation of rights (or revenue) to
adults is one that is equal to the quantity of emissions they would be entitled to
release in a just society

P2: In a just society, all adults would be entitled to release an equal quantity of emissions

C: Today, in the absence of a just society, all adults should be allocated an equal amount
of rights or revenue

A detailed discussion of these arguments is beyond the scope of this paper so I confine myself to
three brief remarks. First, Premise 2 in Argument 9 clearly does not correspond to the real
wortld and is assumed for the sake of simplicity. Second, if the greenhouse gas removal system
was equally owned by all (C2), then there would be a case for children being allocated rights or
revenue (Arguments 2 and 3). However, if the greenhouse gas removal system is unowned, and
given that adults are responsible for the vast majority of emissions, then it seems reasonable that
(the vast majority of) rights or revenue should go to them.'” But third, and most importantly,
even if rights or revenue should go to adults and all adults’ energy use had the same emissions
factor, most philosophers would not accept Argument 9 as, for them, Premise 1 does not hold.

In Starkey (2008), I explore the support offered for this premise from three leading approaches
to distributive justice — right libertarianism, egalitarian liberalism and left libertarianism — and
find that none offers straightforward support. For example, many egalitarian liberal
philosophers would hold that those individuals who feel the cold and thus need to heat their
dwelling to a higher temperature to maintain a comfortable body temperature should, in theory,
be entitled to additional energy. And a number of egalitarian liberal philosophers would also
hold that those individuals who (1) live rurally and thus need to travel further to live their life or
(2) live in a cold region of a country and thus require more energy to heat their dwelling should
be entitled to additional energy. Hence, instead of making Arguments 9 and 10, egalitarian
liberals would make Arguments 9* and 10*.

Argument 9*

P7: In a just society, adults would be entitled to differing quantity of energy
P2: All adults’ energy use has the same emissions factor
C: Inajust society, adults would be entitled to release differing quantities of emissions

Argument 10*

P7: Today, in the absence of a just society, a fair allocation of rights (or revenue) to
adults is one that is equal to the quantity of emissions they would be entitled to
release in a just society

P2: In a just society, adults would be entitled to release differing quantities of emissions

C: Today, in the absence of a just society, adults should be allocated dzffering amounts of
rights or revenue

Whilst, in theory, the conclusion to Argument 9* might be true, in practice, it might not be
possible, or at least it might be too expensive to adjust adults’ allocation of rights or revenue to
reflect their energy entitlements under egalitarian liberal justice. If so, then for egalitarian

16 For a discussion of the complexities around this issue, see Starkey (2009).
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liberals, EPCA may represent the closest affordable approximation to the unequal allocation that
is fairest in theory.'” Let’s call this the approximation argument for EPCA.

9. Conclusion

This paper has argued that, from the perspective of contemporary philosophers, the commons
arguments described above fail. For libertarians, a move from airspace or sinks as C1 to EPCA
is blocked as they regard the world as originally unowned. And even Risse, who argues that the
wortld was originally commonly owned, does not regard the atmosphere as C1 or support EPCA.
Furthermore, a move from airspace or sinks as C2 to EPCA for adults is blocked as even
egalitarian liberal philosophers do not regard all adults as being entitled to equal quantities of
energy. Thus, for egalitarian liberals, the only acceptable argument for EPCA would appear to
be the approximation argument.

Whilst such views are hopefully of some philosophical interest, they may also have some real
wortld policy relevance. Over the course of my research into personal carbon trading, numerous
people — both climate change professionals and members of the public — have questioned
whether, for example, those who live rurally, those who live in colder parts of a country or those
with children shouldn’t receive additional emissions rights (see Starkey 2008, Section 7.5 and
Appendix 3). And in surveys of public opinion on personal carbon trading, a significant number
of those questioned took the view that certain adults should receive a greater quantity of
emissions rights than others (Bristow et al. 2008, Bird et al. 2009). Thus, there appears to be
some convergence between the views of contemporary philosophers and those without a
background in academic philosophy.

This evidence regarding public opinion suggests that a government that sought to implement an
instrument under which rights or revenue were to be allocated to adults on an equal per capita
basis might face significant objections if it sought to justify the instrument on the grounds that
its allocation was absolutely fair. Thus, a government might be wise to consider a scheme which
allocated rights or revenue differentially or, if this proved not to be feasible/affordable, to seek
to justify an equal per capita allocation not as the fairest allocation in theory but simply as the
fairest in practice.

References

Agarwal A and Narain S 1991 Global warming in an unequal world: A case of environmental colonialism
Centre for Science and Environment, New Delhi

Alexandrov A, Heimann M, Jones C and Tans P 2007 On 50th anniversary of the global
carbon dioxide record Carbon Balance and Management 2

AMS 2000 Glossary of meteorology (http:/ / amsglossarv.allenpress.com/ olossary) Accessed 22
March 2008

Ayres R 1997 Environmental market failures: Are there any local market-based corrective
mechanisms for global problems? Mitigation and Adaptation Strategies for Global Change 1 289-309

17 If adults with children are entitled to additional rights or revenue, I presume it would not be excessively expensive
to adjust their allocations accordingly. And, thus, the approximation argument would fail. However, there may be
egalitarian liberal arguments for not allocating additional rights or revenue to parents (Starkey 2009, particularly
Section 7.3.4).

20



Baer P 2002 Equity, greenhouse gas emissions, and global common resources in Schneider, S,
Rosencranz, A and Niles, J eds Climate change policy: A survey. Island Press, Washington DC 393-
408

Baer P, Athanasiou T and Kartha S 2007 The right to development in a climate constrained world: The
greenhouse development rights framework Heinrich Boll Foundation, Berlin

Barnes P 2001 Who owns the sky?: Our common assets and the future of capitalism Island Press,
Washington DC

Baslar K 1998 The concept of the common heritage of mankind in international law Martinus Nijhoff
Publishers, The Hague

Bird J, Jones N and Lockwood M 2009 Po/itical acceptability of personal carbon trading: Findings from
primary research ippr, London

Bristow A, Zanni A, Wardman M and Chintakayala P 2008 Personal carbon trading: Using stated
preference to investigate behavionral response Royal Society of Arts, London

Caney S 2005 Cosmopolitan justice, responsibility, and global climate change Leiden Journal of
International Iaw 18 T47-75

Caney S 2008 Climate change, human rights and discounting Environmental Politics 17 53655

Caney S 2009 Climate change and the future: Discounting for time, wealth, and risk Jowrnal of
Social Philosophy 40 163-86

Carley M, Christie I and Hillman M 1991 Towards the next environment white paper Policy
Studies 12 36-51

Cohen G 1995 Self-ownership, freedom, and equality Cambridge University Press, Cambridge

Cooper J 1968 Roman law and the maxim 'cujus est solum' in international air law in Vlasic, I
ed Explorations in aerospace law: Selected essays by John Cobb Cooper. McGill University Press, Montreal
54-102

Defra 2008 Synthesis report on the findings from Defra's pre-feasibility study into personal carbon trading
Defra, London

Fleming D 1996 Stopping the tratfic Country Life 140 62-65
Gray K and Gray S 2006 Land law (4th ed) Oxtord University Press, Oxford

Grubb M 1995 Secking fair weather: Ethics and the international debate on climate change
International Affairs 71 463-96

Houghton J, Ding Y, Griggs D, Noguer M, Van Der Linden P, Dai X, Maskell K and
Johnson C (Eds.) (2001) Climate change 2001: The scientific basis. Contribution of working group I to the
third assessment report of the intergovernmental panel on climate change Cambridge University Press,
Cambridge

Kaveny C 1999 Commodifying the polyvalent good of health care Journal of Medicine and
Philosophy 24 207-23

21



Locke ] [1689] 1986 Second treatise on civil government Prometheus Books, New York

Mack E 1997 Liberalism and property: Right-wing liberalism, left-wing liberalism, and the self-
ownership proviso in Ladeur, K-H ed Liberal institutions, economic constitutional rights, and the role of
organizations. Nomos Verlagsgesellschaft, Baden-Baden 9-29

Mack E 2002a Self-ownership, Marxism, and egalitarianism part I: Challenges to historical
entitlement Politics, Philosophy, and Economies 1 75-108

Mack E 2002b Self-ownership, Marxism, and egalitarianism part II: Challenges to the self-
ownership thesis Politics, Philosophy, and Economics 1 237-76

Meyer A 2000 Contraction and convergence Green Books, Totnes
Meyer A 2004 Briefing: Contraction and convergence Engineering Sustainability 157 189-92

Muller B 1999 Justice in global warming negotiations: How to obtain a procedurally fair compromise (second,
revised edition) Oxford Institute for Energy Studies, Oxford

Narveson J 1999 Property rights: Original acquisition and Lockean provisos Public Affairs
Qunarterly 13 205-27

Nozick R 1974 Anarchy, state and ntopia Blackwell Publishing, Oxford

Otsuka M 2003 Libertarianism without inequality Oxtord University Press, Oxford

Page E 2008 Distributing the burdens of climate change Environmental Politics 17 556-75
RCEP 2000 Energy — the changing climate The Stationery Office, London

Risse M 2004 Does left-libertarianism have coherent foundations? Politics, Philosophy and
Economics 3 337-64

Risse M 20092 Common ownership of the earth as a non-parochial standpoint: A contingent
derivation of human rights Ewuropean Journal of Philosophy 17 277-304

Risse M 2009b Who should shoulder the burden? Global climate change and common
ownership of the earth Kennedy School of Government Working Paper RWP08-075
(http:/ /web.hks.harvard.edu/publications /workingpapers/ citation.aspx?Publd=6074)

Rose C 2003 Romans, roads, and romantic creators: Traditions of public property in the
information age Law and Contemporary Problenss 66 89-110

Schmidtz D 1996 Justifying the state in Saunders, J and Narveson, J eds For and against the
state: New philosophical readings. Rowman and Littlefield Publishers, Inc, Lanham, Maryland 81-98

Schmidtz D 1997 The institution of property in Ladeur, K ed Liberal institutions, econonic
constitutional rights, and the role of organizations. Nomos Verlagsgesellschaft, Baden Baden 31-51

Solomon S, Qin D, Manning M, Chen Z, Marquis M, Averyt K, Tignor M and Miller H
(Eds.) (2007) Climate change 2007: The physical science basis. Contribution of working group I to the fourth
assessment report of the intergovernmental panel on climate change Cambridge University Press, Cambridge

22



Starkey R 2008 Allocating emissions rights: Are equal share tair shares? Tyndall Centre u/or/émg
papers 118 (http: i i

rights-are-equal-shares-fair-shares)

Starkey R 2009 Personal carbon trading: An overview Tyndall Centre working papers 137
(http:
overview)

Thompson M 2006 Modern land law (third edition) Oxford University Press, Oxford
UNFCCC 1992 United Nations Framework Convention on Climate Change UNFCCC, Bonn

Vallentyne P 2006  Libertarianism  The  Stanford ~ Encyclopedia — of  Philosophy

(http://plato.stanford.edu/archives/fall2006/entries /libertarianism /) Accessed 30 April 2007

Vallentyne P, Steiner H and Otsuka M 2005 Why left-libertarianism is not incoherent,
indeterminate, or irrelevant: A reply to Fried Philosophy and Public Affairs 33 201-15

Vyver ] 1992 State sovereignty and the environment in international law Sowth African Law Journal
109 473-87

Wenar L 1998 Original acquisition of private property Mind 107 799-819

Wenar L 2007 Rights The Stanford Encyclopedia of Philosophy

(http://plato.stanford.edu/archives/fall2007 /entries/rights /) Accessed 12 July 2007

WRI 2005 Navigating the numbers: Greenhouse gas data and international climate change policy World
Resources Institute, Washington

WRI 2008 Climate analysis indicator tool (CAIT) version 5.0 (http://cait.wri.org) Accessed 8
April 2008

23



Tyndall"Centre

for Climate Change Research

Tyndall Working Paper series
2000 - 2009

The Tyndall Centre working paper series presents results from research which are mature enough to

be submitted to a refereed journal, to a sponsor,

to a major conference or to the editor of a book.

The intention is to enhance the early public availability of research undertaken by the Tyndall family
of researchers, students and visitors. They can be downloaded from the Tyndall Website at:

http://www.tyndall.ac.uk/publications/working papers/working papers.shtml

The accuracy of working papers and the conclusions reached are the responsibility of the author(s)

alone and not the Tyndall Centre.

Papers available in this series are:

- Seyfang, G., I. Lorenzoni, and M. Nye.,
(2009) Personal Carbon Trading: a
critical examination of proposals for
the UK. Tyndall Working Paper 136.

« HTompkins E. L, Boyd E., Nicholson-Cole
S, Weatherhead EK, Arnell N. W., Adger
W. N., (2009) An Inventory of
Adaptation to climate change in the
UK: challenges and findings: Tyndall
Working Paper 135;

- Haxeltine A., Seyfang G., (2009)
Transitions for the People: Theory and
Practice of ‘Transition’ and
‘Resilience’ in the UK’s Transition
Movement: Tyndall Working Paper 134;

« Tomei J., Upham P., (2009)
Argentinean soy based biodiesel: an
introduction to production and
impacts: Tyndall Working Paper 133;

« Whitmarsh L, O'Neill S, Seyfang G.,
Lorenzoni I., (2008) Carbon Capability:
what does it mean, how prevalent is
it, and how can we promote it?:
Tyndall Working Paper 132;

- Huang Y., Barker T., (2009)

Does Geography Matter for the Clean
Development Mechanism? :

Tyndall Working Paper 131;

Tyndall Working Papers

- Huang Y., Barker T., (2009)

The Clean Development Mechanism
and Sustainable Development: A
Panel Data Analysis: Tyndall Working
Paper 130;

- Dawson R., Hall J, Barr S, Batty M.,
Bristow A, Carney S, Dagoumas, A., Evans
S., Ford A, Harwatt H., Kohler J., Tight M,
(2009) A blueprint for the integrated
assessment of climate change in
cities: Tyndall Working Paper 129;

« Carney S, Whitmarsh L, Nicholson-Cole
S, Shackley S., (2009) A Dynamic
Typology of Stakeholder Engagement
within Climate Change Research:
Tyndall Working paper 128;

+ Goulden M, Conway D, Persechino A.,
(2008) Adaptation to climate change in
international river basins in Africa: a
review: Tyndall Working paper 127;

+ Bows A., Anderson K., (2008)

A bottom-up analysis of including
aviation within the EU’s Emissions
Trading Scheme: Tyndall Working Paper
126;

« Al-Saleh Y., Upham P., Malik K., (2008)

2000 - 2009



Renewable Energy Scenarios for the
Kingdom of Saudi Arabia: Tyndall
Working Paper 125

« Scrieciu S., Barker T., Smith V., (2008)
World economic dynamics and
technological change: projecting
interactions between economic output
and CO2 emissions :Tyndall Working
Paper 124

« Bulkeley H, Schroeder H., (2008)
Governing Climate Change Post-2012:
The Role of Global Cities - London:
Tyndall Working Paper 123

« Schroeder H., Bulkeley H, (2008)
Governing Climate Change Post-2012:
The Role of Global Cities, Case-Study:
Los Angeles: Tyndall Working Paper 122

« Wang T., Watson J, (2008) Carbon
Emissions Scenarios for China to
2100: Tyndall Working Paper 121

« Bergman, N., Whitmarsh L, Kohler J.,
(2008) Transition to sustainable
development in the UK housing
sector: from case study to model
implementation: Tyndall Working Paper
120

« Conway D, Persechino A., Ardoin-Bardin
S., Hamandawana H., Dickson M, Dieulin
C, Mahe G, (2008) RAINFALL AND
WATER RESOURCES VARIABILITY IN
SUB-SAHARAN AFRICA DURING THE
20TH CENTURY: Tyndall Centre Working
Paper 119

- Starkey R., (2008) Allocating
emissions rights: Are equal shares,
fair shares? : Tyndall Working Paper 118

- Barker T., (2008) The Economics of
Avoiding Dangerous Climate Change:
Tyndall Centre Working Paper 117

« Estrada M, Corbera E., Brown K, (2008)
How do regulated and voluntary
carbon-offset schemes compare?:
Tyndall Centre Working Paper 116

Tyndall Working Papers

« Estrada Porrua M, Corbera E., Brown K,
(2007) REDUCING GREENHOUSE GAS
EMISSIONS FROM DEFORESTATION
IN DEVELOPING COUNTRIES:
REVISITING THE ASSUMPTIONS:
Tyndall Centre Working Paper 115

+ Boyd E., Hultman N E., Roberts T,,
Corbera E., Ebeling J., Liverman D, Brown
K, Tippmann R., Cole J., Mann P, Kaiser
M., Robbins M, (2007) The Clean
Development Mechanism: An
assessment of current practice and
future approaches for policy: Tyndall
Centre Working Paper 114

Hanson, S., Nicholls, R., Balson, P.,
Brown, I., French, J.R., Spencer, T.,
Sutherland, W.]. (2007) Capturing
coastal morphological
change within regional integrated
assessment: an outcome-driven fuzzy
logic approach: Tyndall Working Paper
No. 113

« Okereke, C., Bulkeley, H. (2007)
Conceptualizing climate change
governance beyond the international
regime: A review of four theoretical
approaches: Tyndall Working Paper No.
112

Doulton, H., Brown, K. (2007) ‘Ten
years to prevent catastrophe’?
Discourses of climate change and
international development in the UK
press: Tyndall Working Paper No. 111

- Dawson, R.]., et al (2007) Integrated
analysis of risks of coastal flooding
and cliff erosion under scenarios of
long term change: Tyndall Working
Paper No. 110

« Okereke, C., (2007) A review of UK
FTSE 100 climate strategy and a
framework for more in-depth analysis
in the context of a post-2012 climate
regime: Tyndall Centre Working Paper
109

2000 - 2009



« Gardiner S., Hanson S., Nicholls R.,
Zhang Z., Jude S., Jones A.P., et al (2007)
The Habitats Directive, Coastal
Habitats and Climate Change - Case
Studies from the South Coast of the
UK: Tyndall Centre Working Paper 108

« Schipper E. Lisa, (2007) Climate
Change Adaptation and Development:
Exploring the Linkages: Tyndall Centre
Working Paper 107

« Okereke C., Mann P, Osbahr H, (2007)
Assessment of key negotiating issues
at Nairobi climate COP/MOP and what
it means for the future of the climate
regime: Tyndall Centre Working Paper
No. 106

Walkden M, Dickson M, (2006) The
response of soft rock shore profiles to
increased sea-level rise. : Tyndall
Centre Working Paper 105

Dawson R., Hall J, Barr S, Batty M.,
Bristow A, Carney S, Evans E.P., Kohler J,,
Tight M, Walsh C, Ford A, (2007) A
blueprint for the integrated
assessment of climate change in
cities. : Tyndall Centre Working Paper
104

Dickson M., Walkden M., Hall ]1., (2007)
Modelling the impacts of climate
change on an eroding coast over the
21.: Century: Tyndall Centre Working
Paper 103

Klein R.].T, Erickson S.E.H, Naess L.O,
Hammill A., Tanner T.M., Robledo, C.,
O’Brien K.L.,(2007) Portfolio screening
to support the mainstreaming of
adaptation to climatic change into
development assistance: Tyndall Centre
Working Paper 102

Agnolucci P., (2007) Is it going to
happen? Regulatory Change and
Renewable Electricity: Tyndall Centre
Working Paper 101

Tyndall Working Papers

Kirk K., (2007) Potential for storage
of carbon dioxide in the rocks beneath
the East Irish Sea: Tyndall Centre
Working Paper 100

Arnell N.W., (2006) Global impacts of
abrupt climate change: an initial
assessment: Tyndall Centre Working
Paper 99

Lowe T.,(2006) Is this climate porn?
How does climate change
communication affect our perceptions
and behaviour?, Tyndall Centre Working
Paper 98

Walkden M, Stansby P,(2006) The
effect of dredging off Great Yarmouth
on the wave conditions and erosion of
the North Norfolk coast. Tyndall Centre
Working Paper 97

Anthoff, D., Nicholls R., TolR S J,
Vafeidis, A., (2006) Global and regional
exposure to large rises in sea-level: a
sensitivity analysis. This work was
prepared for the Stern Review on the
Economics of Climate Change:

Tyndall Centre Working Paper 96

. Few R., Brown K, Tompkins E. L,
(2006) Public participation and climate
change adaptation, Tyndall Centre
Working Paper 95

e Corbera E., Kosoy N, Martinez Tuna M,
(2006) Marketing ecosystem services
through protected areas and rural
communities in Meso-America:
Implications for economic efficiency,
equity and political legitimacy, Tyndall
Centre Working Paper 94

e Schipper E. Lisa, (2006) Climate
Risk, Perceptions and Development in
El Salvador, Tyndall Centre Working
Paper 93

Tompkins E. L, Amundsen H, (2005)
Perceptions of the effectiveness of the
United Nations Framework Convention
on Climate Change in prompting

2000 - 2009



behavioural change, Tyndall Centre

Working Paper 92

o Warren R., Hope C, Mastrandrea M,
Tol R S ], Adger W. N., Lorenzoni I.,
(2006) Spotlighting the impacts
functions in integrated assessments.
Research Report Prepared for the
Stern Review on the Economics of
Climate Change, Tyndall Centre Working
Paper 91

. Warren R., Arnell A, Nicholls R., Levy
P E, Price ], (2006) Understanding the
regional impacts of climate change:
Research Report Prepared for the
Stern Review on the Economics of
Climate Change, Tyndall Centre Working
Paper 90

o Barker T., Qureshi M, Kohler 1J.,
(2006) The Costs of Greenhouse Gas
Mitigation with Induced Technological
Change: A Meta-Analysis of Estimates
in the Literature, Tyndall Centre Working

Paper 89
o Kuang C, Stansby P, (2006)
Sandbanks for coastal protection:

implications of sea-level rise. Part 3:
wave modelling, Tyndall Centre Working

Paper 88
e Kuang C, Stansby P, (2006)
Sandbanks for coastal protection:

implications of sea-level rise. Part 2:
current and morphological modelling,
Tyndall Centre Working Paper 87

e Stansby P, Kuang C, Laurence D,
Launder B, (2006) Sandbanks for
coastal protection: implications of
sea-level rise. Part 1: application to
East Anglia, Tyndall Centre Working
Paper 86

o Bentham M, (2006) An assessment
of carbon sequestration potential in
the UK - Southern North Sea case
study: Tyndall Centre Working Paper 85

Tyndall Working Papers

e Anderson K., Bows A., Upham P,
(2006) Growth scenarios for EU & UK
aviation: contradictions with climate
policy, Tyndall Centre Working Paper 84

e Williamson M., Lenton T., Shepherd
J., Edwards N, (2006) An efficient
numerical terrestrial scheme (ENTS)
for fast earth system modelling,
Tyndall Centre Working Paper 83

o Bows, A., and Anderson, K. (2005)
An analysis of a post-Kyoto climate
policy model, Tyndall Centre Working
Paper 82

e Sorrell, S., (2005) The economics of
energy service contracts, Tyndall
Centre Working Paper 81

. Wittneben, B., Haxeltine, A., Kjellen,
B., Kéhler, J., Turnpenny, J., and Warren,
R., (2005) A framework for assessing
the political economy of post-2012
global climate regime, Tyndall Centre
Working Paper 80

. Ingham, I., Ma, J., and Ulph, A. M.
(2005) Can adaptation and mitigation
be complements?, Tyndall Centre
Working Paper 79

o Agnolucci,. P (2005) Opportunism
and competition in the non-fossil fuel

obligation market, Tyndall Centre
Working Paper 78

. Barker, T., Pan, H., Kobhler, 1J.,
Warren., R and Winne, S. (2005)

Avoiding dangerous climate change by

inducing technological progress:
scenarios using a large-scale
econometric model, Tyndall Centre

Working Paper 77

o Agnolucci,. P (2005) The role of

political uncertainty in the Danish
renewable energy market, Tyndall
Centre Working Paper 76

2000 - 2009



. Fu, G., Hall, J. W. and Lawry, J.
(2005) Beyond probability: new
methods for representing uncertainty
in projections of future climate,
Tyndall Centre Working Paper 75

. Ingham, I., Ma, J., and Ulph, A. M.
(2005) How do the costs of adaptation
affect optimal mitigation when there

is uncertainty, irreversibility and
learning?, Tyndall Centre Working Paper
74

o Walkden, M. (2005) Coastal
process simulator scoping study,
Tyndall Centre Working Paper 73

o Lowe, T., Brown, K., Suraje Dessai,

S., Doria, M., Haynes, K. and Vincent., K
(2005) Does tomorrow ever come?
Disaster narrative and public
perceptions of climate change, Tyndall
Centre Working Paper 72

o Boyd, E. Gutierrez, M. and Chang,

M. (2005) Adapting small-scale CDM
sinks projects to low-income
communities, Tyndall Centre Working
Paper 71

. Abu-Sharkh, S., Li, R., Markvart, T.,
Ross, N., Wilson, P., Yao, R., Steemers,
K., Kohler, J. and Arnold, R. (2005) Can
Migrogrids Make a Major Contribution
to UK Energy Supply?, Tyndall Centre
Working Paper 70

. Tompkins, E. L. and Hurlston, L. A.
(2005) Natural hazards and climate
change: what knowledge is
transferable?, Tyndall Centre Working
Paper 69

o Bleda, M. and Shackley, S. (2005)
The formation of belief in climate
change in business organisations: a
dynamic simulation model, Tyndall
Centre Working Paper 68

J., Haxeltine, A. and
(2005) Developing

o Turnpenny,
O'Riordan, T.,

Tyndall Working Papers

regional and local scenarios for
climate change mitigation and
adaptation: Part 2: Scenario creation,
Tyndall Centre Working Paper 67

o Turnpenny, 1., Haxeltine, A,
Lorenzoni, I., O'Riordan, T., and Jones, M.,
(2005) Mapping actors involved in
climate change policy networks in the
UK, Tyndall Centre Working Paper 66

. Adger, W. N., Brown, K. and
Tompkins, E. L. (2004) Why do
resource managers make links to

stakeholders at other scales?, Tyndall
Centre Working Paper 65

o Peters, M.D. and Powell, J.C. (2004)
Fuel Cells for a Sustainable Future II,
Tyndall Centre Working Paper 64

o Few, R., Ahern, M., Matthies, F. and
Kovats, S. (2004) Floods, health and
climate change: a strategic review,
Tyndall Centre Working Paper 63

. Barker, T. (2004) Economic theory
and the transition to sustainability: a
comparison of
approaches,
Paper 62

Tyndall Centre Working

o Brooks, N. (2004) Drought in the
African Sahel: long term perspectives
and future prospects, Tyndall Centre
Working Paper 61

o Few, R., Brown, K. and Tompkins,
E.L. (2004) Scaling adaptation: climate
change response and coastal
management in the UK, Tyndall Centre
Working Paper 60

o Anderson, D and Winne, S. (2004)
Modelling Innovation and Threshold
Effects

In Climate Change Mitigation, Tyndall
Centre Working Paper 59

o Bray, D and Shackley, S.
(2004) The Social Simulation of The
2000 - 2009



Public Perceptions of Weather Events
and their Effect upon the
Development of Belief in
Anthropogenic Climate Change, Tyndall
Centre Working Paper 58

o Shackley, S., Reiche, A. and
Mander, S (2004) The Public
Perceptions of Underground Coal

Gasification (UCG): A Pilot Study,
Tyndall Centre Working Paper 57

. Vincent, K. (2004) Creating an
index of social vulnerability to climate
change for Africa, Tyndall Centre
Working Paper 56

. Mitchell, T.D. Carter, T.R., Jones,
.P.D, Hulme, M. and New, M. (2004) A
comprehensive set of high-resolution
grids of monthly climate for Europe
and the globe: the observed record
(1901-2000) and 16 scenarios (2001-
2100), Tyndall Centre Working Paper 55

o Turnpenny, ], Carney, S,
Haxeltine, A., and O'Riordan, T. (2004)
Developing regional and local
scenarios for climate change
mitigation and adaptation Part 1: A
framing of the East of England Tyndall
Centre Working Paper 54

o Agnolucci, P. and Ekins, P. (2004)
The Announcement Effect And
Environmental Taxation Tyndall Centre
Working Paper 53

o Agnolucci, P. (2004) Ex Post
Evaluations of CO2 -Based Taxes: A
Survey Tyndall Centre Working Paper 52

o Agnolucci, P., Barker, T. and Ekins,

P. (2004) Hysteresis and Energy
Demand: the Announcement Effects
and the effects of the UK Climate
Change Levy Tyndall Centre Working
Paper 51

Tyndall Working Papers

o Powell, J.C., Peters, M.D., Ruddell,
A. and Halliday, J. (2004) Fuel Cells for a
Sustainable Future? Tyndall Centre
Working Paper 50

o Awerbuch, S. (2004) Restructuring
our electricity networks to promote
decarbonisation, Tyndall Centre Working

Paper 49

o Pan, H. (2004) The evolution of
economic structure under
technological development, Tyndall

Centre Working Paper 48

o Berkhout, F., Hertin, ]J. and Gann,
D. M., (2004) Learning to adapt:
Organisational adaptation to climate
change impacts, Tyndall Centre Working
Paper 47

o Watson, J., Tetteh, A., Dutton, G.,

Bristow, A., Kelly, C., Page, M. and
Pridmore, A., (2004) UK Hydrogen
Futures to 2050, Tyndall Centre Working
Paper 46

. Purdy, R and Macrory, R. (2004)
Geological carbon sequestration:
critical legal issues, Tyndall Centre
Working Paper 45

o Shackley, S., MclLachlan, C. and
Gough, C. (2004) The Public

Perceptions of Carbon Capture and
Storage, Tyndall Centre Working Paper 44

o Anderson, D. and Winne, S. (2003)
Innovation and Threshold Effects in
Technology Responses to Climate
Change, Tyndall Centre Working Paper 43

o Kim, J. (2003) Sustainable
Development and the CDM: A South

African Case Study, Tyndall Centre
Working Paper 42
o Watson, J. (2003), UK Electricity
Scenarios for 2050, Tyndall Centre
Working Paper 41

2000 - 2009



Electricity System: Investigation of
o Klein, R.]J.T., Lisa Schipper, E. and the impact of network faults on the
Dessai, S. (2003), Integrating stability of large offshore wind farms,
mitigation and adaptation into climate Tyndall Centre Working Paper 32
and development policy: three
research questions, Tyndall Centre Turnpenny, J., Haxeltine A. and
Working Paper 40 O’Riordan, T. (2003). A scoping study of
UK user needs for managing climate
o Tompkins, E. and Adger, W.N. futures. Part 1 of the pilot-phase
(2003). Defining response capacity to interactive integrated assessment
enhance climate change policy, Tyndall process (Aurion Project), Tyndall
Centre Working Paper 39 Centre Working Paper 31

o Brooks, N. (2003). Vulnerability, « Hulme, M. (2003). Abrupt climate
risk and adaptation: a conceptual change: can society cope?, Tyndall
framework, Tyndall Centre Working Centre Working Paper 30
Paper 38
. Brown, K. and Corbera, E. (2003). A
o Ingham, A. and Ulph, A. (2003) Multi-Criteria Assessment Framework
Uncertainty, Irreversibility, for Carbon-Mitigation Projects:
Precaution and the Social Cost of Putting “development” in the centre
Carbon, Tyndall Centre Working Paper 37 of decision-making, Tyndall Centre
Working Paper 29
. Kréger, K. Fergusson, M. and
Skinner, I. (2003). Critical Issues in ¢ Dessai, S., Adger, W.N., Hulme, M.,
Decarbonising Transport: The Role of Kobhler, J.H., Turnpenny, J. and Warren, R.
Technologies, Tyndall Centre Working (2003). Defining and experiencing
Paper 36 dangerous climate change, Tyndall
Centre Working Paper 28
. Tompkins E. L and Hurlston, L.
(2003). Report to the Cayman Islands’ o Tompkins, E.L. and Adger, W.N.
Government. Adaptation lessons (2003). Building resilience to climate
learned from responding to tropical change through adaptive
cyclones by the Cayman Islands’ management of natural resources,
Government, 1988 - 2002, Tyndall Tyndall Centre Working Paper 27
Centre Working Paper 35
o Brooks, N. and Adger W.N. (2003).

o Dessai, S., Hulme, M (2003). Does Country level risk measures of
climate policy need probabilities?, climate-related natural disasters and
Tyndall Centre Working Paper 34 implications for adaptation to climate

change, Tyndall Centre Working Paper 26
. Pridmore, A., Bristow, A.L., May, A.
D. and Tight, M.R. (2003). Climate Xueguang Wu, Mutale, J., Jenkins,
Change, Impacts, Future Scenarios N. and Strbac, G. (2003). An
and the Role of Transport, Tyndall investigation of Network Splitting for
Centre Working Paper 33 Fault Level Reduction, Tyndall Centre
Working Paper 25

. Xueguang Wu, Jenkins, N. and e Xueguang Wu, Jenkins, N. and
Strbac, G. (2003). Integrating Strbac, G. (2002). Impact of
Renewables and CHP into the UK Integrating Renewables and CHP into

Tyndall Working Papers 2000 - 2009



the UK Transmission Network, Tyndall
Centre Working Paper 24

. Paavola, J. and Adger, W.N. (2002).
Justice and adaptation to climate
change, Tyndall Centre Working Paper 23

. Watson, W.]., Hertin, J., Randall, T.,
Gough, C. (2002). Renewable Energy
and Combined Heat and Power
Resources in the UK, Tyndall Centre
Working Paper 22

o Watson, W. J. (2002). Renewables
and CHP Deployment in the UK to
2020, Tyndall Centre Working Paper 21

o Turnpenny, J. (2002). Reviewing
organisational use of scenarios: Case
study - evaluating UK energy policy
options, Tyndall Centre Working Paper 20

. Pridmore, A. and Bristow, A,
(2002). The role of hydrogen in
powering road transport, Tyndall
Centre Working Paper 19

o Watson, J. (2002). The
development of large technical
systems: implications for hydrogen,

Tyndall Centre Working Paper 18

o Dutton, G.,
Energy Technology,
Working Paper 17

(2002). Hydrogen
Tyndall Centre

. Adger, W.N., Huqg, S., Brown, K.,
Conway, D. and Hulme, M. (2002).
Adaptation to climate change: Setting
the Agenda for Development Policy
and Research, Tyndall Centre Working
Paper 16

o Kdéhler, J.H., (2002). Long run
technical change in an energy-
environment-economy (E3) model for
an IA system: A model of Kondratiev
waves, Tyndall Centre Working Paper 15

o Shackley, S. and Gough, C., (2002).
The Use of Integrated Assessment: An

Tyndall Working Papers

Institutional Analysis Perspective,
Tyndall Centre Working Paper 14

Dewick, P., Green K., Miozzo, M.,
(2002). Technological Change,
Industry Structure and the
Environment, Tyndall Centre Working
Paper 13

o Dessai, S., (2001). The climate
regime from The Hague to Marrakech:
Saving or sinking the Kyoto Protocol?,
Tyndall Centre Working Paper 12

o Barker, T. (2001). Representing
the Integrated Assessment of Climate
Change, Adaptation and Mitigation,
Tyndall Centre Working Paper 11

o Gough, C., Taylor, I. and Shackley,
S. (2001). Burying Carbon under the
Sea: An Initial Exploration of Public
Opinions, Tyndall Centre Working Paper
10

. Barnett, J. and Adger, W. N. (2001).
Climate Dangers and Atoll Countries,
Tyndall Centre Working Paper 9

o Adger, W. N. (2001). Social Capital
and Climate Change, Tyndall Centre
Working Paper 8

o Barnett, J. (2001). Security and
Climate Change, Tyndall Centre Working

Paper 7
. Goodess, C.M., Hulme, M. and
Osborn, T. (2001). The identification

and evaluation of suitable scenario
development methods for the
estimation of future probabilities of
extreme weather events, Tyndall
Centre Working Paper 6

o Barnett, J. (2001). The issue of
'Adverse Effects and the Impacts of
Response Measures' in the UNFCCC,
Tyndall Centre Working Paper 5

o Barker, T. and Ekins, P. (2001).
How High are the Costs of Kyoto for

2000 - 2009



the US Economy?, Tyndall Centre e Hulme, M. (2001). Integrated

Working Paper 4 Assessment Models, Tyndall Centre
Working Paper 2

o Berkhout, F, Hertin, J. and Jordan,

A. ]J. (2001). Socio-economic futures in e« Mitchell, T. and Hulme, M. (2000). A

climate change impact assessment: Country-by-Country Analysis of Past

using scenarios as 'learning and Future Warming Rates, Tyndall
machines’, Tyndall Centre Working Paper Centre Working Paper 1
3

© Copyright 2009

Tyndall’Centre

for Climate Change Research

For further information please
contact

Javier Delgado-Esteban

Tyndall Working Papers 2000 - 2009





