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lobal warming is one of the great eco-societal challenges

facing humankind. To date international agreement on the
way to deal with this has not been achieved due to the complexity
of the proposals and inequitable distribution of costs. This paper
proposes a new approach which centres on the integration of
the world energy market with a global climate model. Following
the approach of the Montreal Protocol by directly addressing the
source of greenhouse gas emissions and relating that to changes in
land-surface areas, a more efficient and successful outcome may
be achieved.

InsectionIl, Iwilllookattheissues surrounding global warming
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INTRODUCTION

Global warming is well established in scientific circles as a serious
event. Global average temperatures have risen by 0.6°C over the
past century (King, 2004) and if the current trend is maintained,
this could add between 1.5° and 5°C over the next 100 years (Meyer,
2000). The impact could be catastrophic in both economic and
social terms with the global insurer Munich Re forecasting annual
costs of US$300bn due to climatic changes. More recently the head
of climate research at NASA, Dr Jim Hansen, stated that the tipping
point for global climate change is perhaps 10 years away (NASA,
2006). The main cause cited for the occurrence of global warming is
human activity. This has resulted in an increase in levels of carbon
in the atmosphere, which has led to an overall warming effect,
although this is still disputed in some areas (Lomborg, 2001). The
increase in carbon levels is a result of increased greenhouse gas
emissions from fossil fuel extraction and combustion, land use
changes and other natural outputs (IPCC, 2001).

There has been a great deal of debate over how to deal with
this issue and given the complexity, it is no surprise that national
self-interest is still dominant despite the publication of the inter-
governmental panel 4th report, the Stern report in 2007 and the
Bali agreements in 2007. The arguments against a strong response
to the problem are generally split into two camps: the first notes
that economic growth is dependent on the use of fossil fuels and
that any attempt to cut emissions will lead to lower economic
growth, an outcome that is not acceptable to some politicians who
are focused on shorter-term electoral considerations. This group
also contains some who are sceptics on the issue of global warming;
the second camp postulates the view that although global warming
may be happening and is a serious issue, the costs of dealing with
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and examine the solutions proposed so far. I will summarise the
current difficulties with the proposals and look at some of the
key requirements for a successful international agreement. In
section III, I will propose a new and simple theoretical framework
for managing the global climate by integrating the global energy
market with a global carbon inventory model. In section IV, I will
look at whether this would work in practice by examining whether
the global energy market can in fact be ‘managed’ In section V, I
will draw my conclusions and argue that the only way to guarantee
carbon outputs is to manage carbon inputs by limiting annual
fossil fuel use.

CLIMATE, ENERGY, OPEC, IEA, MONTREAL PROTOCOL

it outweigh the benefits and the focus should be on adaptation
policies (Lomborg 2001).

GLOBAL WARMING

At the annual meeting of the British Association for the
Advancement of Science in September 2004, Professor Mike
Pilling claimed that “millions of people across the globe are set
to die early due to extreme weather events” (BAAS, 2004). A
report in the US, commissioned by the Pentagon, also noted that
the impact of global warming “could be a significant drop in the
human carrying capacity of the Earth’s environment” (Randall and
Schwartz, 2003). These comments by two contrasting institutions
have an air of doom about them. They state that global warming is
indeed a very serious threat to humankind and one that needs to
be addressed sooner rather than later. Whilst the issue has been on
the global policy radar for some time (Young, 1989) no full global
agreement has come into force, although the Kyoto Protocol to the
1992 United Nations Framework Convention on Climate Change
(UNFCCC) has come close to fruition (see Baumert et al, 2002;
Faure et al, 2003).

There is a general consensus that global warming is a problem
as emphasised in a joint declaration by the heads of 11 major
scientific academies in the US National Academy of Sciences (NAS,
2005). Although the US Government has so far not joined any
international agreement it has called for further research (King,
2004) as well as instituting its own policy, the Climate Change
Initiative. This approach is technical in nature concentrating on
improving the carbon intensity of the US economy, which measures
the total greenhouse gas emissions per unit of total gross domestic
product (GDP). The US Government feels that its targets, although
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voluntary, will match those of the Kyoto Protocol (Christiansen,
2003).

In general, the proposals for addressing global warming have
been developed around three main policy instruments: emissions
trading, carbon taxes and technological improvements. The US
proposal would fall into the latter. In July 2005 this approach
was further reinforced by the establishment of the Asia Pacific
Partnership on Clean Development and Climate (APP, 2005)
involving the US, Australia, China, Japan, India and South Korea.
This block represents 50 per cent of world output and potentially
will be influential in developing policy post-Kyoto. It is interesting
to note that the National Academy of Science in the US, China,
India and Japan were all signatories to the 2005 Statement.

There has been a fair amount of analysis of the proposals to
date (Aldy, Barrett and Stavins, 2003; Helm, 2003) from which
there has been no outstanding solution. The Kyoto Protocol has
also been the subject of a wide range of literature (Meyer, 2000;
Lomborg, 2001; Baurmert, 2002; McKibbin and Wilcoxen, 2002;
Bohringer, 2003; Faure et al, 2003; Aldy et al, 2003). The consensus
is that Kyoto is a good start but not the final solution. As Bohringer
notes, Kyoto “provides a valuable starting point for efficient climate
policies in the future”. However, McKibbin and Wilcoxen take the
view that the Kyoto Protocol is “completely ineffective in practice”
and “doomed”. It is likely that the post-2012 framework will look
very different if not completely reworked (Biermann, 2005).

The main flaws of Kyoto and many of the other proposals are
the issues of compliance, enforcement, complexity, equity and costs
(Aldy et al, 2003; McKibbin and Wilcoxen, 2003). These issues
have been examined empirically and found to be key planks of any
successful international environmental agreement (Young, 1989;
Helm and Sprinz, 2000; Mitchell, 2003). The best known successful
global environmental agreement is the Montreal Protocol on
Substances that Deplete the Ozone Layer in 1987 (UNEP, 1987).
The success of this agreement was based on the approach to the
problem and the actors involved.

The problem, namely a growing hole in the protective
ozone layer, was identified and easily understood. The simple
nature of the problem enabled a simple solution to be found:
chlorofluorocarbons (CFCs) were causing the hole and production
needed to be curtailed. As the CFC market was small, it was easier
to negotiate an equitable across-the-board cut in production and
monitor compliance (Young, 1989). As Young further notes this is
not the case with greenhouse gas (GHG) emissions given that the
sources of GHGs “are numerous and widely dispersed”

This is where I depart from the current mix of proposals. Young
notes the wide dispersal of GHG emitters and this is evidenced
by the attendance of 160 ‘national free riders’ at COP 6, the Sixth
Session of the Parties to the Climate Control Convention at the
Hague in November 2000 (Bartlett and Hickman, 2001). There
was a similar spread of CFC users as well yet the focus was on the
producers not the consumers. My proposal also concentrates on the
producers of the GHG problem, namely fossil fuel companies. The
Montreal Protocol did not target users of CFCs in air conditioners
and fridges and offer abatement processes, CFC emission permits
or taxes on CFCs. They simply reduced the possible output, via
production, to the required level.

I believe that the lack of a successful agreement to reduce GHGs
is due to policies being developed to deal with actual emissions
once they have been released as opposed to before they have been
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created. I will expand on this seemingly innocuous difference and
propose that a similar approach to the one taken by the “dynamic
and flexible” Montreal Protocol may yield better results (Benedick,
1998).

A NEW APPROACH

Global warming is considered to be caused by the forcing effect of
increasing carbon dioxide in the atmosphere (IPCC 2001) - for
the purposes of this model I will use carbon dioxide as a reference
for GHGs. Whilst the focus has been on fossil fuel consumption,
changes in the atmosphere are also caused by other processes: land
surface changes, methane hydrates, concrete production and other
natural processes. The importance of land surface changes should
not be underestimated and so far “climate mitigation policies do
not generally incorporate the effects of these changes in the land
surface on the surface albedo, the fluxes of sensible and latent
heat to the atmosphere, and the distribution of energy within the
climate system” (Marland et al, 2003).

The interaction between human activity and the ecosystem is
extremely complex. Any increase in GHG emissions is likely to have
“significant effects on atmospheric chemistry and biogeochemistry”
(Ganzeveld and Lelieveld, 2004). The ecosystem provides a range
of goods and services, which include climate regulation, clean air
and soil formation (Costanza et al, 1997). Any proposal to deal
with global warming will need to recognise these interactions and
incorporate them in any model. It should also be recognised that
there is a lower limit of GHG required within the atmosphere in
order to prevent temperatures falling as opposed to rising (Bird et
al, 2004).

Marland et al further propose that, if possible, “an integrated
assessment that recognises all of the global and regional climate
implications involved in a change in biosphere carbon stocks and
land surface” would be the optimal solution. I concur with this
conclusion and have developed a simple model, which incorporates
both GHG emissions and the impacts of land-surface change.

GHG emissions come mainly from the combustion of
fossil fuels. Under most of the proposals reviewed above, GHG
emissions are calculated on a national basis. However, GHGs
are emitted by consumers of fossil fuels, namely households and
firms, who purchase fossil fuels directly from the market. The logic
of proposing solutions that do not include either of the parties
involved seems flawed. I believe that this stems from the treatment
of the atmosphere as a “common-pool resource” and attempting to
allocate rights to emit (Dolsak and Ostrom, 2003). Although that is
the case, the optimal solution may be found in simply limiting the
inputs that produce GHGs. The fossil fuel producers may be able
to take action themselves and be part of the solution as opposed
to part of the problem. As with the CFC problem, the producer
base is relatively contained and in some cases already cooperates
in volume control (Amuzegar, 2001).

As Tony Vogelsberg, a former environmental manager for
CFCs at DuPont, noted, “The original Montreal Protocol and
London Amendments were simple in that they controlled CFC
production, import and export (production and consumption).
This sent clear, unambiguous signals to chemical equipment and
product producers that alternatives to CFCs would be required in
less than a decade” (quoted in Canan and Reichman, 2002).

Now I will make some assumptions based on the above:

the environmentalist « 22 Sept « issue 64 15



1. Global warming is a serious problem and some limit on
GHGs needs to be established.

2. A full carbon inventory can be created to take account of
land-surface changes.

3. The fossil fuel market is well defined and contains a
manageable amount of producers with good data on
production.

We should therefore be able to construct the following simple
equation:

L1 > (P1+S)) + O,

Where:

L1 = Set limit for GHG in current year

P1 = Production of fossil fuels in current year

S, = Closing stocks of fossil fuels in previous year
O, = Change in carbon inventory due to land-surface
changes in previous year All variables will be converted into
carbon equivalents using Global Warming Potential (GWP)

conversion factors (IPCC 2001).
Therefore we should be able to solve for P1:
P1<L1-S -0,

Therefore, given the ability to set a limit on annual GHG emissions
and to measure annual changes on land-surface changes, we should
be able to calculate a figure for the total allowable production of
fossil fuels in a given year. Deciding on the annual limit is where the
debate will be quite strong but this can be achieved. The 2006 level
of 380ppm is still below the previously quoted figure of 550ppm,
which had previously been regarded as a level below which serious
climatic impact can be avoided (King, 2004). However in recent
literature (Azar, 2005) ranges from 400ppm upwards are being
stated as “tipping points” At the 2006 British Association Festival
of Science many presenters stressed that this tipping point may
come within the next 10-20 years (BASE 2006). The no-doubt
controversial setting of this limit will need to be undertaken by an
independent scientific body, which will be discussed in the next
section.

The annual limit is dictated not only by the variables in the
equation but also by changes or advances in scientific knowledge.
As our understanding of the interaction between atmospheric
and terrestrial ecosystems advances, our projections for what is
an acceptable limit may change. I call this “flexible precaution’,
which is a move away from the rigid “precautionary principle”
(Lomborg 2001, 348-350). This element of flexibility mimics the
constant change that occurs within the Earth system and calls for
a framework that is “not a static solution, but rather an ongoing
process” (Benedick, 1998).

The land-surface change data will incorporate the offset and
sequestration components of carbon mitigation. For the purposes
of this proposal I will not delve too far into this subject as previous
literature covers it well (Pohjola, Kerkela and Makipaa 2003; Sedjo
and Marland, 2003; Ganzeveld and Lelielveld, 2004). The main
form of sequestration of carbon dioxide has been through forest
sinks. This has raised another interesting ownership issue. As in
the emission data, forest sink data is applied on a national basis,
even though forests may be owned by private interests. In New
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Zealand, for example, the Government originally decided to “retain
sink credits and associated liabilities” under the Kyoto Protocol in
return for a mixture of “policies and programmes” but recently
changed this unpopular policy to allow private landowners to get
into “carbon farming” For the purposes of this model, ownership
of sinks is not a major issue though in practice it is likely to become
one, as providers of sinks will want to sell their carbon credits to
the market.

So we have three key parts of the model to examine:

1. A set maximum level of production of fossil fuels.

2. Anannual set limit for GHG emissions.

3. Dataon annual creation or loss of sinks and other changes
in the land-surface.

REALITY CHECK = EMPIRICAL EVIDENCE

In this section I will look at the issues raised by setting a limit
on fossil fuel production, annual GHG emissions and how to
incorporate land-surface change credits and debits into a real
world framework.

Fossil fuel production mainly consists of oil, gas and coal
production and this is where GHG emissions mainly emanate
from. Each fossil fuel has a different global warming potential
and can therefore be converted into a carbon dioxide equivalent.
The production quota for any given year will be a carbon based
number which can then be split out against oil, coal and gas. Using
data from the US Energy Information Administration (EIA, 2004)
we can look at the make up of global production and the GHG
emissions from fossil fuel usage — see Table 1.

Table 1

Carbon dioxide emissions from fossil fuel
combustion (million metric tonnes):

Petroleum Products 10,849.65
Natural Gas 5,601.96
Coal 10,591.96
Total 2704357

Using conversion factors we can calculate that 3.45ppmv were
added to the carbon dioxide in the atmosphere from fossil fuel
consumption. From this number we can look at global production
and see how a quota system might work. Trying to impose a quota
on three combined products seems far-fetched but when we look
at the production statistics we note that the situation is quite
hopeful for cooperation, as the market is controlled by relatively
few producing nations as was the case with CFCs - see Table 2.

Table 2
World Fossil Fuel Production (2004)
G8+5 G20
Crude Oil 38% 59%
Natural Gas 57% 3%
Coal 76% 94%

If we analyse the top five producers we will also note some
consistency as shown in Table 3.
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Table 3
Top five producers of fossil fuels (2004)
Crude Oil Natural Gas Coal
Saudi Arabia Russia China
Russia us us
us Canada India
Iran UK Australia
China Netherlands Russia

In July 2006 the G8 nations ‘plus five’ met to discuss energy
security and climate change issues. The larger grouping known
as G20 also has climate change and energy security on its agenda
and given that the nations represented account for 90 per cent of
global GNP and 80 per cent of world trade their influence is likely
to be the critical force in climate change negotiations. The US and
Russia are both in the top five producers for all categories. This is
extremely pertinent given the reluctance of both parties to ratify
the Kyoto Protocol. What it does suggest though is that if these
influential nations can agree on a way forward then cooperation
and compliance should be easy to achieve. The most widespread
market is the crude oil market but at the same time it is the one
market where there is already advanced and historical cooperation
amongst many producers, namely OPEC and also on the importer
side, the International Energy Agency (IEA).

To summarise so far: we can define a limit for annual
emissions (perhaps 2-3ppm) in order to stay within a prescribed
overall atmospheric limit whether it be 400, 450 or 550ppm. This
paper makes no attempt to argue what this limit should be, only
that as long as we can establish one, we can control how we get
there. From that limit we can calculate the maximum production
of fossil fuels taking into account sinks and land use changes. If
this can be achieved then the problem of global warming can, at
the very least, be brought under reasonable control if not dealt
with completely. The question here is whether the world fossil fuel
market can operate under a quota system. I will look at the crude
oil market here, given that control of this market is likely to bring
with it control of coal and gas, which are in the hands of fewer
producers.

The Organisation of Petroleum Exporting Countries (OPEC)
was founded back in 1962 with ‘production programming’ as one
of its core propositions (Hartshorn 1993, p174). At 1.i.3, it states
“That members shall study and formulate a system to ensure the
stabilisation of prices by, among other means, the regulation of
production”.

OPEC has operated under a quota system of production
ever since, though its ability to manage and achieve stability of
prices has not been a great success. Still, the framework is there
for cooperation in the production of oil. Historically, the quota
system has been about manipulating prices, conserving reserves
and maximising revenue from a depleting non-renewable resource
(Amuzegar, 2001). As a counterweight to OPEC, the IEA was
established in 1974 to deal with “future oil emergencies” and
reduce “dependence on oil”.

The IEA further notes, “Among the important challenges we
face today is how to reconcile energy production and use with
protection of the environment, including the global climate. The
IEA is strongly committed to helping countries meet both energy
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and environmental goals”

Although the IEA and OPEC have been the “standard-bearers
of embattled importers on the one hand and exporters on the
other” (Hartshorn 1993, p 253), there is room for cooperation if
the goal is clearly stated. In this case, the goal is to keep within
certain production limits. “Voluntary pro-rationing” has always
been a feature of the oil market (Griffin and Teece, 1982) and there
is no reason why this cannot be extended to the fossil fuel market
as a whole.

Initial reactions may be that with rationing the oil price may
rise but this has been the case for many years already. In fact it
could be argued that the market as it stands is “distorted so long
as comparative costs are not fully reflected in crude oil prices”
and far from desiring lower oil prices many high cost producers
outside OPEC are very happy to see prices high (Harthorn 1993,
p 280). That fact notwithstanding, the key to the overall energy
picture is that if prices rise high enough they will hit a level at
which “backstop technology” will be competitive (Nordhaus, 1973
quoted in Griffin and Teece 1982, p 96).

There are many potential scenarios that could emerge: the safe
limit for GHG emissions could be adjusted up or down, depending
on land-surface changes and increases in carbon intensity;
alternative energy sources may come on line at a much earlier date
than forecast (Lomborg, 2001, pp130-136). Of course, forecasting
demand for energy has always been a precarious profession. As
the well known political economist Professor Edith Penrose noted,
“Never... has an oil industry consensus turned out to be correct”
(quoted in Hartshorn, 1993, p 252). Just as oil forecasts have never
been very successful, current forecasts for energy demand and
GHG emissions should be treated with caution.

Perversely by focusing on what is available for consumption, a
more sustainable outcome may be achieved. As the US Government
has outlined in its proposals (Christiansen, 2003), carbon intensity
and efliciency advances may well produce the same results as
the convoluted and complex Kyoto Protocol hopes for. Rising oil
prices in the 1970s and 1980s produced: greater fuel conservation;
increased efficiency in energy/output ratios; redesign of energy-
using machinery; and stimulated the development of oil substitutes
(conventional: coal, hydro and nuclear; and ‘exotic’: solar, wind
and geothermal) (Amuzegar, 2001).

There is no doubt that this trend will continue as technology
improves and the price of alternative energy sources falls. As
John Litchblau, Chairman of the Petroleum Industry Research
Foundation noted, oil price increases “mobilized the entire
technological and economic genius of the world for the task of
reducing oil imports” (Griffin and Teece, 1982, p 208). This adaptive
trend is likely to continue even with the increased demand for
energy coming from countries like China.

There is a question over how production quotas will be
allocated. If production allowance is left at the current level or
even at a slightly higher level then it is unlikely any process will
be required as the market can only just cope. However, looking
forward some form of quota system will be necessary. The most
usual form of allocation is historic use, which is likely to be the
optimal solution here. If countries cannot produce at a given level
then they can sell their quota. This issue is well covered in the
literature (see Tietenberg, 2003).

Given that the limit has been established; production set and
quotas agreed upon, the next step is to decide on what type of
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institutional framework will be required to administer the system.
I propose a Global Commons Authority (GCA) with a Global
Energy Agency (GEA) to act as the administrator of this system.
The GCA/GEA will have the following tasks to carry out:

1. Instructing a scientific panel to establish the acceptable
annual limit;

To then establish the annual production quota;

To allocate the annual production quotas;

To monitor and enforce compliance; and

To aid the establishment of an integrated world energy
market.

AR ol

Items 1 and 2 are fairly straightforward though there will be
some conflict on the appointment of scientists as well as the
allocation between oil, gas and coal at the margin. Still these are
not insurmountable problems. Item 3 is crucial and quite simple.
As the energy production market is quite simple to monitor there
is not much chance of quota busting but to enforce compliance
and establish certainty and trust, the GCA/GEA will process all
payments between the market and the producers. No producer
will be paid for production over the allowable quota. If that does
happen the revenue will be held back against a reduction in next
year’s quota. This revenue will be held in bonds and interest will
be paid. This provides a very simple yet effective process for
compliance and creates a web of trust around the process.

Item 4 anticipates an integrated world energy market (WEM)
being formed (item 5). Again there are institutions already in place
within the oil, gas and coal markets but this proposal envisages a
more integrated and efficient marketplace where transaction costs
will be lowered and transparency increased. The dependence of the
global economy on energy and on the ecosystem that provides it
is becoming quite clear now and a proactive response is to move
on from the rather ineflicient processes that have underpinned the
world energy market over the past 40 years (Amuzegar, 2001).

The overall structure would see the GCA overseeing the
GEA, which would process payments between the WEM and the
producers. This would allow for certainty, maximise compliance
and enable a more efficient market to operate. The goal of the
Scientific Panel would be clear: to establish an integrated land-
surface change model and build this into forecasts for impacts from
global warming. There is no doubt that as understanding increases
forecasts will change. This model is built on that assumption and can
accommodate changes on an annual basis or a longer time-scale.
In reality, it is likely that emission paths will be set for a reasonable
period in advance in order to facilitate production preparation and
provide certainty for capital investment decisions.

To sum up, I would argue as follows: it is possible to manage
the world energy system in a simple and efficient manner. If we
can establish production quotas and create a simple framework
for implementing and monitoring those then the market may well
become more transparent and efficient. If we can create a balanced
and independent panel of earth scientists and a fully integrated
land-surface change model (Marland et al, 2003), then some kind
of certainty in planning can be achieved.

PROBLEMS, DRAWBACKS AND THE FUTURE
I have proposed a new framework for managing the global climate,
which takes a very different approach from any proposal so far
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made. The logic is one of focusing on the problem and solving
it in the most efficient way possible. Existing proposed solutions
seem complex, unwieldy and ultimately unworkable. The problem
is simple: too much carbon dioxide in the atmosphere will have an
extremely negative effect on humanity not just in environmental
terms but in economic and social impacts. Simply put, carbon
dioxide emissions come mainly from fossil fuel combustion and
land-surface changes. If we control both within an accepted limit
then the outcome can be successful.

I have shown that it is indeed possible to manage the world
energy market given the political will. The success of the Montreal
Protocol showed that with the right leadership it is possible to
craft a global environmental agreement (Depledge, 2005). It is also
important to note that the US is in a strong position to make this
happen as the world’s largest producer of fossil fuels. The US may
also realise that the cost of dealing with global warming may not
actually be as large as thought and by taking the lead they may
well be able to put their influence to good use (Elliot and Hanson,
2003). There is also the potential for the world energy market to
be proactive in dealing with global warming, a point emphasised
by the IEA. The problem is not going to disappear but at the same
time it offers the opportunity for the re-development of the global
energy scene potentially leading to a more efficient and transparent
market.

There is also the advantage that not many countries are required
to make this happen. If the G8/G20 producers can agree to proceed
in this way, then it will happen. This is somewhat easier than getting
160 nations to agree on proposals that everyone knows are unlikely
to be implemented. The employment of a ‘flexible precautionary
approach’ also provides room for new scientific understanding and
for new variables and solutions.

This is also an equitable solution. In fact, the market is being
reorganised around a new framework but once that has been agreed
and limits set, no one producer is likely to be negatively impacted.
Energy supplies may be stabilised and secured as all producers
realise it is in their interests to take charge of the situation and
build for the future.

This is clearly a new way of approaching the issue of global
warming and one that may be simpler, more efficient and more
likely to have a successful outcome. It is not however the first
attempt to propose such an integrated energy system. The Brandt
Commission in 1977 proposed an “international strategy on
energy” and “a global energy research centre” (Evans, 1986). Global
warming may well provide the exogenous crisis required to enable
this to happen (Young, 1989).

This proposal can be regarded as a concrete starting point for
the development of a more coherent energy system, which will be
required if the interaction between energy inputs, outputs and the
global climate are to be managed optimally. This proposal does not
seek to debate what limit should be applied and how we might get
there but accepts that there is a limit of GHG concentrations in the
atmosphere above which more serious and potentially irreversible
consequences may occur. At the same time this model is flexible
enough to allow for increased understanding and new discoveries
in climate science.

One obvious criticism is the unresolved issue of trading away
short term gains for long term payoffs. What is to stop new cartels
forming? My answer is to say that the Montreal Protocol worked
even when the gains were seen to be a reduction in skin cancer in
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the long term. However, climate change is not just an environmental
concern but an economic and social one. It is the economic impact
of climate change that may well cause nations like the US to really
take on this challenge. As more negative economic impacts are
attributed to climate change, more politicians will take note and
look for expedient solutions which are actually an investment in
the future.

I believe all proposals to date have focused on mitigating,
adapting to and dealing with an increase in GHG emissions. To have
not focused on trying to control the cause of these emissions at the
input level has been an oversight and a result of a firm reluctance
to accept that there must be a fundamental restructuring of the
global carbon-based energy market. Whilst there is the necessity
for further research into the model itself, whether it would be
acceptable and how it might impact on the global economy, I hope
this paper has at least provided a foundation for exploration.
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