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ABSTRACT 

A shift to a low carbon economy is now accepted to be necessary to halt a trend towards 
global warming that, if unchecked, risks causing considerable social and economic 
damage. Achieving such a shift will require substantial public investment and will, in turn, 
call for a concerted financing effort from all levels of government, including the EU level. 
There are standard and accepted economic arguments for assigning spending competences 
to the EU level, many of which are especially apposite for countering climate change. Yet 
political economy considerations often intrude to make a restructuring of the EU budget 
difficult to attain. The aim of this paper is to discuss how the EU budget might boost its 
contribution to the funding effort as part of a strategy for countering climate change, what 
priorities should be set for EU level spending as opposed to other levels of government, 
and what sorts of public goods the budget ought to fund. The paper sets out a number of 
principles for moving forward, and discusses scenarios and possible 'package deals' that  
would facilitate a greater contribution of the EU budget to these long-term challenges. 
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1  Introduction 

A shift to a low carbon economy is now agreed to be necessary to halt a trend towards global 
warming that, if unchecked, risks causing considerable social and economic damage. Scientific 
evidence has been assembled by the Intergovernmental Panel on Climate Change (IPCC) which 
brings together leadings scientists from a range of disciplines. Although there is some dispute 
about elements of the case the Panel has made, the broad thrust of the analysis that climate change 
is occurring and that emissions of man-made greenhouse gases (GHG) are to blame is accepted. 
The GHG regulate the radiation of heat from the earth: if there were too low a concentration the 
earth would cool, but when the concentration becomes higher, the GHG act as a barrier, retaining 
heat and leading to global warming, and the higher the concentration the greater the effect.  

In recent years, the EU has gained credibility and support when it has sought to meet challenges 
recognised by the public as requiring common responses, and it is increasingly apparent that 
climate change is the sort of high salience issue that conforms to this model.  Shifting Europe in a 
low carbon direction will require a comprehensive and coherent strategy, rather than the piecemeal 
measures that have been agreed to date, even if taken in isolation each is entirely praiseworthy. 
This is a problem that points to the need for a novel approach to the governance of the EU, bearing 
in mind that the Lisbon strategy, which has arguably been the guiding framework for economic 
and social policy, has been predominantly geared towards boosting growth and jobs. 

There is a budding consensus that climate change concerns mean that a business-as-usual (BAU) 
scenario for the character of EU growth is no longer tenable and that economic governance will, 
henceforth, have to be much more concerned with the quality of growth and not just with 
expansion per se. For these reasons, a post-2010 framework for economic governance is likely to 
have to place policies to curb carbon emissions more firmly at the centre of the strategy and will 
need to be coherent across policy areas. Thus, in the evolution of the Lisbon strategy after 2010, 
low-carbon objectives can be expected to feature much more prominently than hitherto, while 
cohesion policy will be under pressure to go much further than it has already in supporting 
initiatives to counter climate change. If such a qualitative change occurs, it is bound to have 
ramifications for the budget which will need to play its part in promoting the desired changes.  

In the EU’s policy sphere there are measures that have an actual or prospective impact on carbon 
abatement in many different areas. Yet it often appear that the aggregate effort is less than the sum 
of the parts because of the absence of joined-up policy. Orientating the EU budget around a 
strategy for a transition to a low carbon economy could, therefore, be a means of moving beyond 
the jaded debates about who obtains what or the trade-off between the British rebate and reform of 
the Common Agricultural Policy (CAP), so as to instil a real sense of purpose to EU spending. The 
obvious solution is to integrate the budget more into the development of the main EU policy co-
ordination mechanisms in fostering a low-carbon strategy that could include the promotion of 
energy efficiency, funding of research into renewables, support for basic research and so on. 
Manifestly, this is easier to state than to engineer. Yet it is not unreasonable to try to re-shape the 
budget to complement policy initiatives launched elsewhere in the EU governance nexus. 
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Although the historical baggage that the EU budget carries means that it will be politically difficult 
to start afresh, there was widespread criticism of the 2007-13 Multi-annual Financial Framework 
(MFF) and of the apparent entrenchment of a ‘pork-barrel’ approach to EU finances. With a 
potentially comprehensive review of the budget, agreed as part of the December 2005 budget deal, 
now in progress, imaginative ideas for changes in what the EU budget funds are needed (Begg, 
Sapir and Ericsson, 2008). If this opportunity is seized, there could be wider repercussions for EU 
integration more generally and scope for a new narrative about the purposes of EU policy.  

1.1 An EU level response 

There are several strands to the climate change debate that warrant attention. First, as the Stern 
(2007) review and other analyses of the economic and social, as well as environmental, 
dimensions of climate change have shown, there is an increasingly compelling case for action. The 
EU has already demonstrated – initially, in its commitment to Kyoto and, more recently, in the 
evolving Energy Policy for Europe -  that it is willing to accord a high priority to countering 
climate change. This can be seen as taking responsibility in a way that the United States, especially 
(though the Obama administration seems to be grasping this particular nettle), has so far been 
conspicuously reluctant to do, and thus consistent with the EU’s image as a normative power. 
Without being too evangelical, an EU that managed to achieve a sea-change of this sort would find 
it easier to rebut charges of democratic deficits and needless intrusion into nationally-sensitive 
policy domains. A valid criticism of the current approach in the EU, though, is that despite a 
disposition to act and plenty of worthy statements about options, there is not yet a coherent 
expenditure plan, with most of what the EU does being to establish guidelines or action plans for 
Member States to implement (Behrens et al., 2008). 

But there is also substantial self-interest in adopting a low-carbon strategy. Europe is increasingly 
dependent on imported hydrocarbons and, if only for this reason, is vulnerable to the political 
instability and foreign policy machinations of the major producer nations on which it relies. There 
is, consequently, considerable scope for a double dividend from increased expenditure that both 
achieves climate change objectives and reduces dependence on unreliable producers. Although 
carbon mitigation is often portrayed as a burden on society, implying higher costs and lower 
efficiency, and there are voices that oppose carbon mitigation in a period of economic downturn, a 
message emerging from a number of recent studies is that it may well offer substantial net 
economic benefits, adding to the self-interest argumentation. The business opportunities arise not 
only from the direct provision of investment goods that are needed to replace energy intensive 
capital stock, but also by conferring first-mover advantage in global markets on those companies 
(and countries) which are quickest to develop the new products. Similarly, there is a growing 
recognition that there will be progressively more ‘green jobs’ and thus that the presumed trade-off 
between jobs and environmental or social improvements may well be a false one. Even for 
consumers, the higher energy prices that will result from policies that raise the effective price for 
emitting carbon will be offset to the extent that a carbon abatement strategy supports energy 
efficiency and lower demand for energy. 

Europe manifestly has a lead in several ‘green economy’ areas already, wind turbine technology 
and production being a good example, but faces competition from emerging nations that also have 
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to confront awkward dilemmas about hydrocarbon use, so that timely action is required. Carbon 
capture and sequestration (CCS) is a technology that will be needed because coal, especially, will 
have a major role to play over the next two or three decades in meeting energy demand, even if the 
longer term solution is to resort to a substantial increase in electricity production from other 
known technologies (notably a third generation of nuclear fission power stations or greatly 
increased use of biomass2) or the introduction of technologies that are still speculative (such as 
cold fusion).  

There is already some funding from the EU budget for initiatives designed to promote lower 
carbon use, although it is rather piecemeal. Going significantly further at the EU level would 
require a robust economic justification, and it is also clear that it would have to complement what 
is done at other levels of government and by private agents. 

1.2 Carbon and climate 

The principal greenhouse gases are carbon dioxide (CO2) and methane (CH4), although some of 
the effect is attributable to other gases which, despite being of orders of magnitude more 
damaging, are emitted in much smaller quantities such that their aggregate impact is marginal (see 
annex 1). CO2 is emitted principally as a result of burning coal, natural gas and oil (the fossil 
fuels), and is a consequence of industrialisation that required large quantities of cheap heat and 
power. The steady rise in annual emissions of GHG has, therefore, been closely associated with 
increased economic development, with energy demand increasing as GDP increases, albeit less 
than one for one, especially in recent years. Now, although the EU countries and other signatories 
to the Kyoto protocol have made some progress in curbing emissions, emerging economies are 
following the path trodden by the countries which were first to industrialise from the 18th century 
onwards causing a seemingly inexorable rise in GHG emissions and atmospheric concentrations.  

These atmospheric concentrations of carbon are attributable to the combination of flows (annual 
emissions into the atmosphere, offset by absorption into ‘sinks’) and the accumulated stock from 
the balance of previous flows. The scientific analysis suggests that to limit global temperatures to 
an increase of no more than 2º Celsius, a temperature beyond which the effects of climate change 
are projected to become much more severe, the concentration of carbon in the atmosphere has to 
be capped at 500 parts per million or lower. As figure 1 shows, on a ‘business as usual’ (BAU) 
projection that rate will be attained between 2035 and 2040. Reducing carbon in the atmosphere is, 
consequently, the key policy challenge during the coming decades.  

Given the continuing net flows of carbon into the atmosphere at present, this will require very 
substantial curbs on emissions to stabilise carbon concentrations. Global emissions would need to 
fall progressively to reach 50% of current levels by 2050 just to stabilise the amount of carbon in 
the atmosphere, while lowering them would be even more demanding. It should be stressed that 
even then, the risks do not disappear entirely; instead what changes is the probability of severe 

                                                      
2 In fact plans were announced in October 2008 for investment in new power stations that will use biomass 
at the Drax site in Yorkshire 
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climate change. These probabilities rise dramatically with further increases, whereas there is only a 
low probability at the 500 ppm threshold (for further discussion, see Stern, 2008). 

The UK’s Committee on Climate Change called, in a report published in December 2008, for more 
ambitious targets (for the UK, but by extension from the EU as a whole) than have been in place 
hitherto, so as to cut emissions by as much as 80% by 2050, a proposal which has since been 
accepted by the government. It also notes the range of measures that will be needed, with energy 
efficiency offering the most scope in the short-term, then progressive ‘decarbonisation’ of the 
power, transport, heat and industrial sectors. The report reaffirms the orders of magnitude (1-2% of 
GDP) of the costs of pursuing these goals set out in the Stern review. 

Figure 1  Projected global carbon emissions assuming ‘business as usual’ 
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Source: OECD Environmental Outlook, 2008 

Yet despite all the rhetoric about carbon abatement as the key to saving the planet, emissions 
continue to increase, with most of the projected increase in emissions forecast to come from 
emerging economies, increasingly so between now and 2050. At the risk of stating the obvious, it 
is the use of fossil fuels for energy without provision for capturing the emissions which is the main 
culprit, rather than the use of energy per se. Consequently the substitution of energy from 
alternative sources or means of burning fossil fuels without emitting carbon into the atmosphere 
would be plausible solutions. Equally, the world does not face a shortage of fossil fuel, with ample 
reserves of coal, in particular, while proven oil reserves are high enough not to be a pressing 
problem. Fossil fuels are also cheap compared to most other known energy sources, although there 
will inevitably come a point at which the supply tails-off and the price escalates – even though it is 
unlikely to be soon enough to deter carbon usage sufficiently. 

Critical to understanding the options for GHG emissions is the so-called Kaya Identity which 
breaks down GHG emissions into four components: population, GDP per capita, the energy 
intensity of GDP and the GHG intensity of energy use. The first component of the identity is 
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usually assumed to be exogenous to policy-making, while orchestrating a slowdown in growth is 
rarely seen as a long-term policy option, so that the second term is also largely off limits. It is 
therefore in the energy intensity of GDP and in the carbon intensity of energy that the scope for 
change lies. Further relevant breakdowns are in the composition of the fourth term in the Kaya 
Identity, distinguishing between energy mix and energy efficiency.  

The default scenario for energy growth is that there is some reduction in energy intensity, but that 
even so, energy consumption will grow by 1.5% per annum, which would mean a doubling of 
emissions by 2050, taking into account cumulative effects. A Dutch study estimates that, with the 
right policies, energy efficiency could yield savings of 2.3% per annum for the foreseeable future 
which means that if world GDP grows at about 3% as forecast by the International Energy Agency 
(IEA), the annual increase in emissions would be halved to 0.7%. Still, by 2050, that would mean 
a 40% increase that would take GHG concentrations well above 500 ppm. 

The Stern Review (2007) has been very influential in translating the scientific debate into 
economic analysis. The Review, together with subsequent work by Stern (2008), also highlights 
the long timescales needed for action and thus the imperative of acting now, rather than waiting for 
the effects of climate change to show themselves. Meeting the challenge will require action from 
all regions of the world, even if the proportional shifts needed from some are going to be greater 
than others. Thus, in per capita terms, it is the US which is the biggest emitter by far among the 
large developed economies3, but because of its much larger population and the nature of its 
productive structures, China has recently become the largest emitter by volume. 

How the burden of reducing GHG is shared will inevitably be contentious, not least because of the 
interplay between divergent responsibilities for the stocks, gross new flows and gross absorption. 
Because of the sheer magnitude of their current emissions, expressed in per capita terms, it is the 
richer nations that are going to have to lead the way in cutting emissions, especially in the short 
term, as was recognised at the Heiligendamm G8 meeting in 2007, fleshing-out what was already 
agreed in the 1992 United Nations Framework Convention on Climate Change (UNFCCC). 
Countries like Brazil (or, indeed, Sweden or Slovenia), with high proportions of land covered by 
forests that absorb carbon could argue that they are among the virtuous. However, the sheer 
arithmetic makes it clear that because the developing world (including in that description, at least 
for now, China) is projected to be the main contributor to the growth of emissions between now 
and 2050, it will come under growing pressure to cut back. Quite simply, even if the developed 
world ceased emitting carbon after 2050, there would still be a problem. 

Recent research suggests that the risks associated with climate change may have been under-
estimated in earlier IPCC reports and have since been revised upwards (IPCC, 2007). There are 
also possible ‘chain reactions’ which could amplify these risks. For example, a diminution of 
permanent or seasonal ice (which, being white, reflects more sunlight back into space) might 
increase the degree to which heat from the sun is absorbed by the earth. Warming of the 

                                                      
3 Some of the Gulf states have higher per capita emissions, but with small populations their aggregate impact 
is muted. 
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permafrost that covers much of the landmass of the Northern hemisphere would lead to the release 
of trapped methane, adding to ‘natural’ GHG in the atmosphere (for further examples, see Layton, 
2008a). Although melting permafrost means new vegetation, absorbing carbon, warming 
elsewhere is expected to create conditions too hot for much plant life and there is uncertainty about 
where the balance would lie. 

Some of the more apocalyptic predictions have led to demands for drastic action, but such 
demands often pay little heed to the costs and benefits of particular courses of action, and there is a 
propensity to advocate the scientifically appealing whatever the resource cost. Yet as Arrow 
(2007) makes clear, the economics of climate change are fairly straightforward, involving a mix of 
more rational pricing of carbon, suitable regulatory intervention and funding of public goods in 
response to market failures. The Stern Review (2007) provides a sound analytic framework for 
discussion of the policy challenges of dealing with climate change, and several other important 
contributions to the debate have helped to clarify the economic, political and business dimensions 
of these challenges, as opposed to the science.  

1.3 Aims and outline of the paper  

The aim of this paper is to examine how expenditure from the EU budget could help to secure a 
transition to a low carbon economy. The paper does not challenge the mainstream view of the 
science of climate change, nor does it quibble with the emerging consensus about when action 
needs to be taken and the obligations that different parts of the world ought to assume. Instead, it 
focuses on the sorts of shifts in the pattern of expenditure from EU budget that can be justified, 
taking into account subsidiarity, added value and proportionality concerns, and on whether public 
expenditure at the EU level can be effective in bolstering the EU’s contribution to countering 
climate change. A related issue is how extensive the overall effort should be and the overall 
structure of EU financing, especially the balance between direct spending and loan finance through 
the European Investment Bank.  

The next section presents an overview of the EU response at present and how the budget 
contributes to it. Section 3 then considers the content of a comprehensive approach to climate 
change and how public investment can contribute, then section 4 discusses the technology options. 
In sections 5 and 6, the focus is on the potential future use of the EU budget as an instrument for 
supporting a transition to a low carbon economy, with the underlying political economy challenges 
discussed in section 5, while section 6 sets out a shopping list of prospective initiatives requiring 
funding. The penultimate section presents some initial proposals around three scenarios for the 
scale of future EU spending on policies to counter climate change. Concluding comments 
complete the paper. 
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2 EU Context 

The EU is a region of relatively high per capita emissions that, in any global deal, would be 
expected to shoulder a correspondingly higher share of the burden of emission reduction. Plainly, 
this will be spread between costs incurred by consumers, business and the public purse, and within 
the public sector, by different levels of government, including the EU level.  

The EU has, on the whole, been in the vanguard in developing a comprehensive, if not always 
coherent, policy response to the threat of climate change. It has recently agreed an ambitious set of 
targets to promote a lower carbon economy by 2020, embracing a substantial switch to renewable 
energy sources, a concerted programme of carbon emission reductions (including a strengthened 
emissions trading system), and an expansion of the use of bio-fuels. Behind these targets are 
research, infrastructure and regulatory challenges that will be very demanding and that will require 
action at all levels of government.  

Although the EU’s targets constitute an important break with the past, they still fall well short of 
what will be needed after 2020, the current deadline. More pointedly, a question is whether the EU 
has an obligation to act early, both to demonstrate to others how productive structures can be 
changed so as to break away from carbon-dependence and to provide leadership. It follows that a 
ramping-up of action will be required, involving the progressive implementation of a long-run 
strategy of investment in a low carbon economy. This, in turn, will call for a sequence of 
transformative investments with increasingly demanding targets up to 2050. 

In principle, the EU budget should be expected to be one of the sources of funding for such 
investments. However, the scale of the EU budget, currently about 1% of GNI, equivalent at 2008 
prices to €129 billion for all EU outlays, is manifestly a constraint. Within this total, there are 
headings of expenditure that either have no real scope for being reduced - such as administration, 
accounting for around 6% over the lifetime of the 2007-13 Multi-annual Financial Framework 
(MFF) - or for which political factors must be expected to dictate that even if spending is 
squeezed, they will still absorb sizeable proportions of the budget, notably the Common 
Agricultural Policy (CAP), cohesion policy, research and the EU’s external agenda. Moreover, in 
the post 2013 period, political realism suggests that the budget overall is unlikely to stretch much 
beyond the current proportion of GNI.  

While hard to estimate convincingly, only a small proportion of the current MFF bears directly on 
carbon reduction, largely in the research and cohesion policy components of the sustainable 
growth heading, and in the ‘rural development’ component of the preservation and management of 
natural resources heading. It follows that spending from the EU budget would have to be 
substantially recast to have a more marked impact on an EU-wide carbon reduction strategy. 

The EU has progressively intensified its efforts to confront climate change and has led the way in 
promoting internal and global policies aimed at curbing carbon emissions. A study for the 
Netherlands Environmental Assessment Agency (Wesselink et al., 2008) finds that compared with 
what they would have been with unchanged policies, EU emissions of GHG were 7% lower by 
2005 following policy initiatives taken since 1990. However, the pace of change will have to be 
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increased significantly to achieve the aim of emitting 20% less relative to 1990 by 2020. For all 
GHG, the impact will have to increase threefold, while for CO2, the impact will have to increase 
by a factor of four and a half. 

Yet, according to the Commission’s 2007 progress report on sustainable development, sustainable 
transport remains a major challenge and the EU is euphemistically described as being ‘not yet on a 
sustainable transport path’: 

• Energy consumed by transport increased by 1.3% per annum between 2000 and 2005, slower 
than GDP at 1.7%, but still on a trajectory that will aggravate the problems 

• Emissions of GHG by transport increased by 1.2% per annum from 2000-2005, and grew by 
26% between 1990 and 2004, despite some reduction in emissions of cars per kilometre 
driven. 

2.1 Climate change expenditure in the EU budget 

The Commission report nevertheless highlights the efforts that are being made within the EU 
budget, citing the European Regional Development Fund and the Cohesion Fund as major EU 
financial instruments providing significant financial support for the 2007- 2013 period to key areas 
of the EU SDS such as climate change (€9 billion) and sustainable transport (€36 billion). It may, 
though, be more misleading than enlightening to try to arrive at a precise figure for how much is 
spent at present on policies that bear on climate change. Nevertheless, some orders of magnitude 
can be indicated. The main budgetary headings under which there are outlays that can be so 
classified (all figures relate to annual spending based on 2008 figures) are: 

Cohesion policy within which there are measures with direct and indirect effects on carbon 
emissions. According to estimates obtained from DG Regio, 4.7% of cohesion spending is on 
projects that contribute directly to dealing with climate change, and a further 9.2% comes from 
other projects which have an indirect impact. In the latter category, the main contributor is 
investment in railways. 

>>> Current spending estimate: €2,300 million (direct) [€6,850 million including indirect] 

Energy and transport includes expenditure on Trans-European Networks (€993 million) which, to 
the extent that they favour rail (the biggest of the projects are rail ones), can contribute indirectly 
to carbon abatement. However, some of this expenditure does encourage greater use of road or rail 
transport and may therefore aggravate rather than mitigate carbon emissions. For illustrative 
purposes, two thirds of the TEN projects (€662 million) are considered to be indirectly linked to 
lowering carbon emissions. Direct climate change related spending includes the Marco Polo 
Programme (€59 million), and the ‘intelligent energy’ part of the Competitiveness and Innovation 
Programme (€77 million) 

>>> Current spending estimate: €136 million (direct) [€798 million including indirect] 

Environment expenditures of €267 million cover a range of environmental actions, but climate 
change is not shown separately. 

>>> Current spending estimate: negligible (direct) [€267 million including indirect] 
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External action includes €101 million for environmental action, largely aimed at putting in place 
policies in other countries that help to mitigate climate change 

The 7th framework programme which has specific allocations for: 

• energy research (the bulk of which is on projects with direct impacts on carbon abatement) - 
€130 million  in 2008; 

• environmental research, of which the amount allocated directly for 527climate change research 
in 2008 is €70 million;  

• transport research including €47 million for ‘clean sky’ and €137 million for sustainable 
surface transport – arguably with an indirect impact on carbon emissions; and 

• the ‘ITER’ and associated fusion research under the Euratom framework programme, with a 
2008 budget of €280 million 

>>> Current spending estimate: €527 million (direct) [€664 including indirect] 

Rural development, under which 45% of the overall budget for 2007-13 (€41 billion over the seven 
years) is for Axis 2 of the policy, ‘improving the environment and the countryside through support 
for sustainable land and forest management’. However, the components of this Axis that concern 
afforestation and preservation of forests (that is, those most directly related to climate change) 
account for only 12% of the budget, according to provisional Commission data based on national 
plans, which if spread evenly over the seven years of the programmes would be about €700 
million per annum. Pillar I of agricultural policy provides for support bio-fuels, but because of the 
single farm payment system cannot be identified. However, there is a small scale Energy Crop 
Scheme which provides €90 million to support bio-fuel crops. It is also possible that some of the 
other spending to do with sustainable farming has an indirect contribution to carbon abatement, 
but the thrust of these programmes is different, focusing on traditional farming methods rather 
than emissions. 

>>> Current annual spending estimate: €790 million (direct) [negligible indirect] 

Summing up these very varied items of expenditure, around €3.9 billion of current EU spending 
can be linked reasonably directly to lowering carbon emissions, while indirect expenditure takes 
the total up to €9.5 billion, with the latter figure relying above all on railway building. It will be 
immediately apparent that cohesion policy is where the bulk of the current effort is and that in 
other policy areas, many of the projects will only have an impact on carbon emissions in the very 
long-term. Thus, even if the fusion research bears fruit, it is likely to become to a prospective new 
energy source some forty to fifty years hence – and then only if what is, by definition, a 
speculative technology succeeds in becoming commercially viable. 

2.2 Loan funding 

The European Investment Bank (EIB) contributes in a variety of ways to carbon reduction policies 
and, in considering how the EU budget can be pushed in the direction of spending more on carbon 
reduction, it will be important to consider how loans as well as grants fit into funding packages. 
The EIB is especially prominent in supporting infrastructure development as can be seen from 
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table 2.1, reproduced from a Commission (2008) ‘key issues’ report on the implementation of 
trans-European networks (TENs), which shows that EIB funding is some seven times that of direct 
spending from the budget. The actual funding made available from the TEN-T budget line is 
relatively moderate at €8 billion over seven years, but the report shows that the projects selected 
tend to be biased towards sustainable development objectives, with some 75% of the funding 
going to railway projects and another 11.5% are reserved for inland waterways. Little is spent on 
road and air transport and most projects tend to be cross-border ones. 

Table 2.1 
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3 Finding and funding solutions 

Much of the carbon reduction agenda is, quintessentially, about ‘commons’ that affect people 
across the globe: a tonne of carbon emitted into the atmosphere has exactly the same effect 
whether it comes from Cheltenham, Chisinau or Chengdu. Arrow (2007:3) puts the case for 
supranational intervention very straightforwardly: ‘global climate change is a public good (bad) 
par excellence’, and observes that ‘the scale of the externality is truly global; greenhouse gases 
travel around the world in a few days. This means that the nation-state and its subsidiaries, the 
typical loci for internalization of externalities, are limited in their remedial ability’. An intriguing 
corollary of viewing climate stabilisation as a global public good is that that EU citizens ought to 
be indifferent to how or where their money is spent, so long as it achieves the climate change goal 
and represents the best possible value-for-money.  

Possible actions to support lower carbon emissions can be on both the demand side and the supply-
side; and some will have short-term benefits, while the pay-off from others will take much longer. 
Cutting demand for hydrocarbons can be fostered by short-term measures which seek to reduce 
consumption based on the current capital stock (of transport equipment, buildings and so on) or 
seek to bolster more carbon efficient investment to replace the inherited capital stock. But in the 
longer term, much more ambitious approaches will be needed, involving what some are calling a 
new industrial paradigm amounting to what has been called a third – green – industrial revolution4.  

Public policies aimed at radically altering private investment patterns towards low carbon will 
need to be comprehensive and coherent across both levels of government and sectoral policy 
domains. Several building blocks will be necessary conditions, perhaps the most critical of which 
will be putting in place a well-conceived regulatory framework that offers private actors sufficient 
certainty to justify investment. Emissions trading – cap and trade – is also widely seen as essential 
to ensure that the most efficient and effective reductions are achieved, and that opportunities for 
benefiting from the readily available options are taken. It could, moreover, be equitable insofar as 
it would typically be the developed world that would be the buyer and the developing world the 
seller of permits to emit. Care would, though, need to be taken to maintain the pressures to abate, 
especially on the  richer countries the UNFCCC appears to state that will take the lead: Luhmann 
and Sterk (2008) argue that the wording of the convention makes clear that the commitment made 
by richer countries includes emitting less from their territories and not just securing lower 
emissions indirectly. 

3.1 Timescale and sequencing 

The timescale over which action is needed is now becoming more clear. The Kyoto deal was a first 
and tentative step, but even for the signatories did not result in aggregate emission reductions. The 
EU’s current commitment to achieve a 20% cut by 2020 (relative to 1990, it should be noted, and 
thus encompassing rather than building on Kyoto) is currently seen as an ambitious target, while 
the conditional 30% cut by the same date if other countries follow suit is regarded as very tough. 

                                                      
4 CEO Climate policy recommendations to G8 leaders, July 2008, Geneva: World Economic Forum 
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Yet the consensus view that emissions need to be halved by 2050 means that over the three 
decades after 2020, huge reductions will be needed. Because of long gestation and implementation 
periods, the post-2020 trajectory will be affected by decisions taken between now and 2020. For 
example, much of Europe’s coal-fired generating capacity is reaching the end of its economic life 
and will be progressively replaced over the next decade, yet the new plant may continue in service 
for a further three decades. Consequently emission standards built-in now will determine 
emissions two and three decades hence. 

In the same vein, the technologies of the future that are meant to come to the rescue are, as a 
certain former US Defense Secretary once said, in the realm either of known unknowns or 
unknown knowns. Among the former, there are going to be solutions based on solar energy, while 
for the latter there is, no doubt, science somewhere that will provide a basis for unimagined 
applications – perhaps in the field of bio-fuels or nuclear fusion for electricity generation. Across 
the gamut of relevant technologies and basic research, a substantial effort will be needed and a 
convincing argument can be made that the EU collectively ought to fund it: sometimes in 
collaboration with other countries (as with the ITER – the global project to research controlled 
nuclear fusion as a power source); sometimes on its own where the likely commercial 
opportunities could be substantial for whoever wins the competitive race. 

3.2 Adaptation to global warming 

It is important to recognise that global warming has advantages for some. Canada and Russia, 
especially, would be able to activate huge tracts of land currently permanently frozen. For low-
lying areas, by contrast, rising sea levels could cause humanitarian disasters, while increasingly 
volatile climates will disrupt established patterns of agriculture. One response could be to adapt, 
rather than avoid. This would call for massive investment in flood defences for low-lying areas 
vulnerable to rising sea levels, but could also necessitate many other forms of adaptation that 
diminish the direct or indirect effects of climate change. There is, however, a fundamental flaw in 
a strategy of adaptation rather than one of transition to a low carbon economy: unless emissions 
fall, carbon concentrations will rise inexorably, triggering new (and often unpredictable) problems. 
Adaptation, in other words, may even accentuate the risks by increasing the probability of more 
drastic changes.  

That said, it has already been accepted by EU leaders that adaptation has to be part of the policy 
response and there seems to be a tacit agreement that the EU budget could be a source of funding 
for this purpose. Differences in fiscal capacity or in the incidence carbon reduction policies, 
contingent on the scale of the transformation that is needed in a national or regional economy, 
could justify such spending. There is, arguably a parallel with cohesion policy principles which 
direct resources for economic development to lower income regions. A similar approach could be 
followed to assist regions or Member States to build up the public goods needed to offset the 
adverse effects of climate change, recognising that agreement on more radical climate change 
package may require such side-payments. 

However, there are social and political, as well as physical, forms of adaptation that could also 
engage the EU level. For example, an emphasis on reducing the demand for fossil-fuelled transport 
as a way of curbing carbon emissions will have a variety of indirect social and economic effects. 
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In particular, there may be damaging effects on economic activity if mobility is diminished. Even 
without investment in new vehicle fleets, the means of maintaining mobility include mode switch 
from private cars to public transport; car-pooling; changes in work schedules; driving restrictions,` 
including speed limits; and education about what the IEA (2005) calls eco-driving5 – driving style 
or even something as banal as tyre pressure. In addition, mobility can be maintained by boosting 
alternatives to transport such as tele-commuting. 

3.3 A global deal? 

The scale of investment needed to achieve a global low carbon economy inevitably means that 
financing from diverse sources will be needed. Especially vital will be to stimulate private 
investment in low carbon activity (both on the production and the consumption side - including 
simple efficiency measures). On this, a statement in a recent paper directed to the G8 by business 
leaders is telling (emphasis in original):  

‘Even under the most optimistic scenario of donor commitments, public funds will be 
nowhere near sufficient to meet the investment requirements of a successful 
international climate change strategy. The new framework must create mechanisms that 
catalyse much greater volumes of portfolio and direct private sector investment in climate 
change-related activities (WEF and WBCSD, 2008). 

The WEF and WBCSD paper enumerates a range of actions that it considers necessary, bringing 
together public and private financing. 

• Boosting research on new, clean technologies and helping to induce private investors, pension 
funds and other financial intermediaries to back these technologies.  

o In particular, ways have to be found to overcome high initial costs, even where long-
run benefits are demonstrable 

• Supporting the expansion of clean energy in developing countries 

o The paper notes the expansion of the Clean Technology Fund, but the fund now has to 
be followed-up and linked into lending from development banks – a proposal that 
emphasises the importance of integrating the European Investment Bank into any 
package. 

• More action to reduce emissions from land-use and to exploit opportunities for afforestation 
and other forms of sinks 

• Information campaigns among consumers, coupled with appropriate price signals 

                                                      
5 The AA, a UK motoring organisation, has shown in a simple experiment involving its own staff, conducted 
in 2008, that average fuel consumption can be cut by 10% by adopting better driving methods and is now 
developing proposals for teaching and publicising the relevant techniques. 
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Reaching a global deal will mean finding compromises that accommodate the interests of poorer 
countries. Thus, Klemperer (2007) argues that the biggest challenge is to curb emissions without 
impairing developing country growth, that is to nurture ‘decoupling’, which he argues can only 
work if there is a massive increase in the R&D effort on clean energy. ‘Only clean energy sources 
that are cheaper than those currently available are likely to prevent further emissions growth in the 
developing world’. He also notes that Europe lags far behind the US or Japan in the share of GDP 
it devotes to energy research.  

Carbon pricing is critical. The underlying reason for higher than socially optimal emissions is that 
they are not correctly priced at present, in the sense that polluters do not pay the social cost of 
what they emit. As Stern (2008) stresses, a consistent and gradually rising global carbon price will 
be a necessary condition for progress. Some prospective solutions, such as obliging power 
generators using fossil fuels to develop means of carbon capture and sequestration (CCS) will, 
implicitly, impose a price on carbon and raise the cost of electricity to end users, as will the 
forthcoming tightening of the EU’s Emissions Trading System.  

Emissions trading could in principle become a global market, but is subject to the catch that a 
facility for purchasing surplus emissions permits from countries with spare emissions rights could 
have the perverse effect of inhibiting the reduction of domestic emissions in countries which 
struggle to meet mitigation targets. Equally, the option of purchasing emissions’ rights from 
developing countries (potentially something the EU could do as a common policy) could be seen 
as a sensible accommodation in which (typically, richer) purchasing countries transfer income to 
countries with ‘spare’ emission capacity, thereby generating funding for either mitigation or 
adaptation by the latter. The positive interpretation is, therefore, that the money transferred can 
then be reinvested in clean development. But a more pessimistic view would be that emissions 
targets that leave poorer countries with spare capacity are simply too soft and will deter robust 
action. Luhmann and Sterk (2008) also suggest that this would slow innovations in which the EU 
ought to be a leader. 

A potentially telling critique, articulated by Sinn (2008), is that lowering carbon demand cannot be 
seen in isolation from the effects on carbon supply. Specifically, if users of carbon in an entity like 
the EU manage to reduce demand by setting a carbon price (for example through some form of 
carbon tax) that does not reflect the costs of extracting and burning fuels, it will tend to drive down 
the price of the basic commodity6. The result may be to give energy consumers in other parts of 
the world (where a different carbon price applies) incentives to increase, rather than curb their use 
of fossil fuels. The decisions of carbon producers about whether to maintain or even increase 
production to stabilise their income will then be pivotal in determining how much carbon other 
parts of the world emit.  

Slowing or reversing deforestation is widely seen as a vital part of a global response. According to 
Sinn (2008: 387), net deforestation accounts for 18% of carbon emissions, more than the total 
burning of fossil fuels by all traffic, and while he asserts in characteristically forthright manner 

                                                      
6 The fall in the oil price after the summer of 2008, as users reined-in spending,  illustrates the point. 
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that ‘this nonsense can certainly be avoided’, his message is that net afforestation is not a credible 
solution. The implication is that for all the talk about preserving forests, even slowing 
deforestation will be difficult to achieve. Even so, the sheer scale of the impact of net changes in 
forestation makes it a key component in any global deal. 

In a recent paper aimed at the 2009 climate change conference in Copenhagen, Stern (2008) sets 
out the components of a possible global deal on climate change. The burden among rich and poor 
will have to be shared unevenly because, arithmetically, the room for manoeuvre is so low. This 
means the largest per capita reductions have to come from developed countries, but that the 
eventual largest volume reductions compared with a BAU trend will be required from the 
developing world. For the developed world, the impact on the carbon-intensity of output will be 
enormous (and multiplicative): emissions for each unit of output may have to fall 10-15 fold.  

Likely constituent parts of a global deal are summarised in box 3.1 

Box 3.1  The basis for a global deal 

Developing countries – as defined today -  will account for 8 out of a projected 9 billion world 
population 

Global emissions will need to peak within fifteen years, fall by 50% relative to 1990 by 2050, then 
fall to 1 tonne per capita, representing a further halving of emissions, by the end of the 21st 
century. 

Developed countries have to lead the way by cutting now, accepting binding targets for 2020 and 
showing that low-carbon growth is feasible. 

A liquid and effective carbon market is essential  

A sea-change in infrastructure development is needed to avoid locking-in social capital with high 
GHG emissions 

Transformative technologies are necessary, but also manageable and affordable.  
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4 Technology options 

Technological developments will obviously loom large in any transition to a low carbon economy, 
but it is important, in considering how the EU should respond, to clarify the nature and timescales 
of different technology strategies. For the short-term, there are plenty of options for mitigation 
using existing technologies, but the longer term needs require, in effect, almost complete ‘de-
carbonisation’ of electricity generation and substantial cuts in the carbon-intensity of transport, 
land-use, buildings and industry. These longer-term needs imply next-generation technologies.  

It follows that a well-conceived strategic approach to the support for such technologies is needed7. 
As always at the technology frontier, there are plenty of small firms doing interesting, but 
speculative work and if there is one compelling lesson from the dotcom boom, it is that even if 
major new companies emerge with innovative technology-led products, many more will fail. 
Major investments in any single new technology face both technical risks, risks about public 
policy (renewables, for example, are a public policy driven sector ) and competitive risks - because 
some other technology is liable to overtake whatever you have - and no one can predict a winner. 
Picking winners is unlikely to be a successful long-term approach, but there are certain areas 
where enough is known to warrant public investment in specific areas. In this regard, Stern (2008) 
distinguishes three classes of technology investments: 

• Those that make use of existing technologies, implying that any public expenditure should be 
directed principally at wider diffusion and incremental improvements in applications, rather 
than innovation as such; 

• Those that are based on existing science but which require commercialisation. Here the 
candidates are known, and the challenge for public finances is to find ways of accelerating the 
commercialisation. Options could include demonstration projects, subsidy for market entry or 
support for infrastructure, as well as continued support for research into new applications of 
existing technologies;  

• Breakthrough technologies that create new solutions. It is in the nature of such technologies 
that they are not yet known and thus that there is no easy way of ‘picking winners’. Public 
expenditure for these kinds of technologies should be enabling, in the sense of providing the 
resources needed to make scientific and engineering advances, rather than targeted at specific 
approaches that risk being overtaken by other breakthroughs. Stern stresses the importance of 
an institutionally stable carbon price for both these technologies and the second category. 

4.1 Coal 

Some of the biggest scientific and engineering challenges over the next few years concern coal. A 
recent multi-disciplinary study by MIT professors (Ansolabehere et al., 2007) makes the 
persuasive point that coal – even in a carbon constrained world – will continue to play a central 
role in meeting energy demand. What is needed, therefore, is to find way of raising usage of coal 

                                                      
7 The author is grateful to Nick Butler for advice on technology issues 
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without aggravating carbon emissions and this, in turn, implies that carbon capture and 
sequestration (CCS) will be a key technology. Some of the key facts adduced in the report are 
summarised in box 4.1.  

Critical questions also surround the regulation of new coal-fired stations. In the absence of a 
carbon cost, current best-available technologies produce power more efficiently than previous 
generations, but do not curb emissions. Building in scope for retro-fitting is probably not 
financially attractive,  but the incentives will depend on when a price for carbon is set and the 
likely trends in costs of today’s competing generation technologies. A further regulatory issue is 
how to deal with a transition to a carbon price. The MIT study makes the point that there may be 
perverse incentives today if it is assumed that existing emitters will obtain ‘grand-fathered’ 
emission rights at no charge, in which case the generator would have an incentive to create high 
emissions now for either future use or sale in a carbon trading market. 

Box 4.1 The challenges of coal 

• Coal is cheap and abundant: it can produce usable energy at 20% of the cost of oil or gas (and 
that statistic predates the recent rise in oil prices). Moreover, coal is available throughout the 
world and is not, therefore, subject to the security constraints of the Persian Gulf or Russia.  

• In particular, China and the US, the world’s largest emitters, have huge reserves of coal, as 
does India, the country likely to add most substantially to energy demand as it develops. 

• Coal accounts for 50% of US electricity generation and the average age of US power stations 
is 35 year 

• China is boosting coal-fired generating capacity at a rate of 2 new 500 Megawatt stations per 
week, equivalent to adding the generating capacity of the UK every year. 

• Carbon capture and sequestration is a viable technology, but faces formidable engineering 
hurdles if it is to be a major contributor to carbon reduction 

Source: Derived from Ansolabehere et al., 2007) 

Carbon capture and sequestration – an overview  

An emphatic conclusion of the MIT study is that ‘CCS is the critical future technology option for 
reducing CO2 emissions while keeping coal use above today’s levels’. It is an approach to carbon 
abatement that will require substantial investment and which is already stressed in the EU’s 
Energy Policy, with a call for at least ten demonstration plants, and the commitment made at the 
December 2008 European Council to use some of the revenue from the next round of auctions of 
Emissions Trading Permits to part-fund the costs of these. The rudiments of CCS are known and it 
has been shown to work in the three locations that have been in use for over a decade. Sleipner in 
Norway is the longest established of the three full-scale CCS plants functioning in 2007 when the 
MIT study was completed. It disposes of some 1 million tonnes of carbon dioxide per year. 
However, the MIT study suggests that there would need to some 3,600 Sleipners to make a real 
impact on carbon abatement, highlighting the huge scale of investment needed.  
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CCS is neither a single process, nor a single technology. There are separate stages of capture, 
pressurisation, transport and storage. Although a process known as Integrated Gasification 
Combined Cycle is the leading technology, there could be others; and more analysis is needed to 
ascertain how CCS can work in different geological structures or with different forms of coal. 
There is, therefore, a need both for demonstration projects of different sorts as well as support for 
scientific and engineering research, both of which will require public funding. A McKinsey (2008) 
report argues that it is too soon to decide which technology to back. 

The sheer physical problems of CCS will probably limit its contribution to using existing mines or 
oil wells and it is also worth noting that strip mining (which does not leave holes to be filled) is 
used for a sizeable proportion of coal production). Even where there are holes left from extraction, 
the volume of liquefied CO2 is greater than the primary fuels, according to data collected by Sinn 
(2008). Thus, one cubic metre of anthracite produces 5.4 cubic metres of liquefied CO2, and the 
corresponding figures for other fossil fuels are 3.5 for crude oil and 1.6 for liquid methane. It is, 
though, unlikely that a shortage of holes in the ground will unduly constrain CCS up to 2050. The 
majority of estimates support the contention that sufficient capacity exists to store many 100’s to 
many 1000’s of gigatons CO2, but this range (and the uncertainty implicit in it) is too large to 
inform sensible policy. 

CCS has its critics – some of whom take the view that any boost in coal use would be a backward 
step, and there are fears that captured CO2 may escape back into the atmosphere. Other 
reservations about CCS include whether or not it should be singled out for subsidy, especially if it 
crowds out other options, the time it will take to contribute substantially to carbon reductions, as 
well as wider environmental concerns about whether coal can ever be a ‘clean’ technology. In 
looking at the risks associated with CCS, the MIT study is emphatic in its conclusion that ‘there do 
not appear to be unresolvable open technical issues underlying these questions. Of equal 
importance, the hurdles to answering these technical questions well appear manageable and 
surmountable. As such, it appears that geological carbon sequestration is likely to be safe, 
effective, and competitive with many other options on an economic basis’. Adequate 
demonstration of the technology is, nevertheless, vital and will require more extensive public 
funding than has so far been forthcoming.  

Likely costs per tonne abated vary according to assumptions about the scale of operation, the 
timing and the impact of new technologies. McKinsey estimates that for pilot plants the cost may 
be as high as €90 per tonne abated, but that beyond 2030, the costs could drop to €30 or lower if 
new technologies kick-in. The McKinsey figures include the whole CCS chain (capture, transport 
and storage), in contrast to some other estimates which only cover capture. However, the figures 
quoted are also subject to a considerable variation depending on assumptions about risk, capital 
costs or the circumstances of the project: the report notes, for example, that if the captured liquid 
CO2 has to be transported 200 kilometres more than the reference case, €10 per tonne would have 
to be added to the cost. McKinsey argues that with carbon expected to be priced at €30-48 by 
2030, CCS installations would be cost effective by that date if costs do indeed fall to €30. The 
MIT study is even more optimistic, arguing that a CO2 price of $30 would make CCS competitive 
($25 for capture and pressurisation, plus $5 for transport and storage). Vattenfall, the company 
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responsible for the 2008 opening of a new pilot CCS-equipped plant burning lignite, has stated that 
the cost (at present around €50 per tonne) could fall to €20. While the range of figures is 
manifestly still large and thus difficult to use in planning, the more important point is that with a 
moderate price for carbon, the technology does become viable even with what is known today.  

A suitable case for funding from the EU budget? 

As Egenhofer (2008) points out, however, CCS is not advancing ‘at the pace needed to make the 
technology commercially available by 2020’. Could funding from the EU budget offer a way 
forward, adding to the money vouchsafed from the emissions trading permits? In many ways, CCS 
exemplifies the sorts of difficulties that are likely to arise in assigning carbon reduction 
responsibilities to the EU budget. Success in developing CCS would have the sort of cross-border 
pay-off that justifies supranational action, and will require substantial resources to develop the 
technologies. It is also consistent with one of the flagship EU policy initiatives of recent years – 
the Energy Policy for Europe- and the call within it for ten demonstration plants. Egenhofer (2008) 
argues that ‘since the decision to build the demonstration plants was an EU one, financial support 
should ideally come from the EU budget’. Even so, there are differences among Member States 
about the scope for using CCS. Greece, for example is ambivalent because it is earthquake prone 
and has few potential sites, whereas the UK and the Netherlands are very much in favour, partly 
because CCS can be used to increase the yield from North Sea oil and gas fields. Uneven national 
benefits will inevitably intrude.  

The most recent information on the costs of CCS is contained in a report by McKinsey (2008) 
which estimates that adding CCS to a new 900 megawatt power station to come on-stream in 2020 
would increase its cost by 50% to 2.25 billion euros. With five new plants likely to be built each 
year in the EU as part of the anticipated replacement of those reaching the end of their economic 
life, the additional funding requirement to incorporate CCS would, therefore, be of the order of 
€3.75 billion per annum. There is, plainly, no reason for the additional cost to be borne exclusively 
by the tax-payer, but public support for at least a proportion might be an option. 

Egenhofer argues forcefully for immediate action and believes that waiting for the hypothecated 
revenues from the next round of the Emissions Trading Scheme (2013) will be too late. However, 
taking a realistic view of EU budgeting, a compromise could be for the EU budget to take over 
from Member States in the next stages of demonstration after 2013. There is a substantial time lag 
between a proposal to develop a new power plant and the start of construction (because of the need 
for planning approvals and other permits needed before a final investment decision, probably 
exacerbated for a technology that is subject to unknowns that could foment opposition), let alone 
the completion of the plant – a minimum of six years for the whole process according to 
McKinsey (2008). An imaginative, if contentious, solution would be for EU leaders to seek 
agreement well before 2013 to include a commitment to co-funding CCS demonstration plants in 
the next MFF. This would be radical, but not unprecedented, even though the obvious precedent 
was widely criticised: in 2002 EU leaders reached a deal on the ceilings for CAP expenditure for 
the duration of the 2007-2013 MFF, that meant that expenditure on direct support for farmers was 
almost maintained in real terms for the duration of the MFF. 
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Because of Europe’s geography, there may well also be choices to made about CCS that raise the 
cost in order to satisfy certain constraints. For example, many of the environmentally most 
promising storage locations are off-shore and would therefore require pipelines for transporting the 
captured CO2. Estimates from McKinsey (2008) suggest that this could double transport and 
storage costs of CCS, adding €9 per tonne abated. A suitable transport network would have public 
good characteristics and would, by definition, be pan-European and thus a compelling candidate 
for support from EU sources (budget and EIB). 

With China, India and the US as the countries likely to burn the most coal in future, would it make 
sense for EU budget resources to be spent on CCS, rather than waiting for others to find the 
solutions? Assuming solutions are indeed found and that they then become the intellectual 
property of the nation that makes the breakthroughs (or of companies based in those nations), the 
EU would incur long-term costs for licensing of the technology, to save in the short-term through 
not paying for the technology development. Whether to rely on technologies of other countries or 
to aim for technology leadership is a longstanding dilemma for public policy, but given its 
ambitions to be at the forefront of the knowledge economy, the EU would be expected to favour 
the former route.  

Moreover only some of the costs of introducing CCS  are for technology as such, while others are 
about infrastructure (pipelines to carry sequestrated gas), the demonstration then commercial 
application of CCS and the enforcement of policies. It can also be argued that emerging markets 
will need to be given a lead by developed countries if they are to follow suit. Finally, there are 
several EU countries for which coal remains a major energy source, such as Poland or Greece, in 
the latter two cases with lignite as the main fuel. If only because of differing geologies and 
suitability for CCS, the EU will need to explore a range of options. 

4.2 Alternative sources of energy substitution or saving 

Although coal is bound to be pivotal in avoiding too severe an adjustment problem, especially in 
the next twenty years, there clearly have to be significant technology efforts in developing other 
sources of energy, principally renewables, to achieve deeper carbon reductions and to anticipate a 
time when coal loses its lustre or when CCS capacity constraints bite. A high carbon price, 
especially for oil (whether market driven or engineered by a combination of regulatory 
interventions or global agreements on energy taxation), together with an effective emissions 
trading regime, will create a powerful incentive for technological development. However, it is also 
important to have a competitive research approach, rather than trying to pick winners. Enabling 
firms involved to do research and product development in conjunction with local universities is 
one approach that can be pump-primed by public money. It would also offer a useful secondary 
gain for universities which are hard pressed and which would love to be in this arena. 

But there are market entry problems that will require a regulatory regime that favours the new 
technologies and investment needs that will require public support. Using bio-waste is one 
example where enlightened public intervention can establish a pretty secure potential market (for 
example, by regulating the supply of animal and human waste; maintaining a supportive tariff 
regime with some guaranteed market shares for renewables; and ensuring that labour market and 
education policies ensure a sufficient supply of relevant skills across the energy technology field.  
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Choices also need to be well-conceived and there may be circumstances in which it makes sense to 
impose conditions on options selected, future support for bio-fuels development being an 
illustration. For example, the draft EU directive on the promotion of the use of energy from 
renewable sources proposes to exclude from financial support any bio-fuels that achieve less than 
a 35% reduction in carbon emissions compared to conventional fossil fuels. Such a fixed threshold 
is open to the criticism that it offers no incentive to aim for much greater reductions, and might 
therefore be improved by operating a sliding scale linked to the extent of abatement, but it also 
goes some way to answer the criticisms that bio-fuels have unfortunate side-effects, notably in 
crowding-out food production. 

4.3 Other technologies 

The scope for energy saving has been extensively analysed by the International Energy Agency 
which, in a study aimed at dealing with a sudden supply shortage, has identified a range of 
possible solutions which draw on ‘social’ technologies as well as hard science in saving on 
hydrocarbon use. In a study that assesses the options, the IEA (2005) presents indicative estimates 
of the costs of different approaches. Car pooling or speed limits are cheap, whereas free public 
transport has a high cost to the public purse – see appendix table A2. 

A further research direction that can sound almost comical, but is in fact a serious proposition, is 
to develop ‘burpless’ grass for ruminants. Indeed, an Australian research project has recently been 
launched for this purpose. The reasoning is that better understanding of a cow’s digestion, together 
with genetic engineering can afford scope for reducing the methane that comes from ruminants. 
Intriguingly, kangaroos are already burpless…. 

Technology also has to be applied effectively to yield results and this may call for a trade-off to be 
made. For example, a high proportion of methane production comes from agriculture (30% of the 
US carbon emissions, according to the EPA) and the bulk of that is from cows, with genetic 
selection having increased the methane emitted by each cow. However, comparisons for the US 
suggest that the yield from each cow has gone up fivefold in the 80 years since 1924, but that the 
number of cows has fallen from 21.4 million to 9.2 million, so that although more milk is 
produced from more methane intensive cows, the aggregate amount of methane has fallen. Diet 
and other aspects of animal husbandry have the potential to reduce emissions further. 
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5 The political economy of the EU budget 

The EU budget manifestly comes with substantial historical baggage and is not easy to change. It 
has long been dominated by the CAP and cohesion expenditure and one of the most contentious 
issues within it has been the extent to which it distributes resources, both from some Member 
States to others and to favoured sectors, notably agriculture. The challenge, therefore, is to 
concentrate both on what can be done best by the EU level and those policies that produce the 
greatest returns. The trouble, though, is that Member States often have divergent positions on what 
is high added value and proportionate, and even where there is a clear case for EU level action in 
the pursuit of common EU goals, an uneven distribution of costs and benefits may weaken support 
for a policy.  

In this regard, policies to reduce carbon emissions will be no exception and it has to be expected 
that spending that occurs in certain Member States to the exclusion of others will face hostile 
scrutiny. For the EU, as for other substantial energy importers, more is at stake than climate 
change alone. Moving towards a common energy policy for Europe – the one voice approach – 
manifestly has to contend with various national sensitivities (van der Linde, 2008), but also has 
potential long-term pay-offs in terms of energy security as well as promoting a low carbon future. 
A number of EU Member States also face significant adaptation costs in responding to the 
temperature increases already in the pipeline, which can be expected to raise sea-levels and alter 
weather patterns in both predictable and unpredictable ways. 

Because the CAP and cohesion budget lines have been robustly defended by the interests that 
benefit from them, it has always been more difficult to steer EU resources towards genuinely 
European public goods under other budget lines. Certainly, in the early days of the EEC, food 
security could be regarded as a legitimate public good, and similar reasoning can be adduced to 
justify the economic development dimension of cohesion. But over the years, the CAP has 
increasingly become a social transfer to farmers, and attempts to present recent rises in food prices 
as a justification for persevering with extensive agricultural outlays are more than a little 
disingenuous. Meanwhile a juste retour mentality has often over-shadowed economic 
development motivations in shaping cohesion policy. The inference to draw is that for these two 
major policy areas in the current EU budget, it is the distributive dimension that, on balance, has 
had the upper hand, rather than a public good logic.   

There are, consequently, difficult political economy questions around how to build consensus on 
possible re-shaping of the EU budget. At one end of the spectrum are the Member States that 
expect to be net beneficiaries from EU finances, most of which could be expected to support a 
larger EU budget, though only so long as they continue to enjoy net cash flow. At the other end are 
the countries that want, above all, to hold down EU spending because a smaller budget means that 
even extreme imbalances do not actually impose that great a burden: with a budget capped at 1% 
of GDP or lower, even a very uneven return from it is not that costly to the net contributors in the 
overall structure of public finances. These are, above all, distributive calculations, but an 
underlying rationale for the EU budget to support a transition to a low carbon economy is that 
preventing climate change is a public good that transcends such calculations. 
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5.1 Public goods in the EU budget 

In standard welfare analysis a pure public good is one which can be shared completely and is thus 
non-rivalrous in the sense that the benefits of the good obtained by one individual (or, perhaps 
more tellingly in the EU context, one Member State) do not detract from the benefits accruing to 
others. By the same token, no individual can be left out, so that pure public goods are also non-
excludable, with benefits flowing to all citizens (Member States), irrespective of circumstances. 
Prevention of climate change fits this characterisation closely. Treating carbon abatement as a 
public good in this way has a number of policy implications.  

The corollary of carbon abatement being non-excludable is that individuals (or countries) then 
have no incentive to pay, as they can free-ride. Thus if Germany or the UK takes steps to cut 
emissions, France and Bulgaria will share fully in the benefits, as indeed do China and the United 
States, even though they do not incur any of the costs. There is therefore a delicate balance to be 
struck or a need for multi-lateral co-operation if a revolt by tax-payers in countries which do act, 
or are under pressure to act, is to be avoided, leading to systematic under-spending on the public 
good. For example, Poland, with its dependence on lignite, has high emissions relative to GDP, but 
as a lower-income country will struggle to justify to its citizens why it should devote scarce public 
resources to policies which benefit others more than Poles.  

A well established economic principle derived from what is becoming known as second generation 
fiscal federalism (Weingast, 2006) is that free-riding will be minimised when the taxable 
population corresponds to the population benefiting from the spending. Since all citizens gain from 
pure public goods, the highest level of government should levy the taxes and determine (though 
not necessarily implement) the expenditure. In existing federations, this assignment for pure public 
goods tends to be accepted, although there are often disputes about how many such goods to 
provide or the scale of programmes. Hence, if the rest of the EU wants Poland to accelerate 
abatement in the common interest, then the Poles would have a legitimate case for asking that 
others contribute to the financing, and an equitable way of doing this would be to call on funding 
from the EU budget. In EU political economy, the trouble is that if money is seen to flow 
disproportionately to Poland – even in what appears to be a good cause - it will provoke calls for 
‘my money back’ from others.  

A compelling case can be made that EU spending on public goods should be distinguished from 
EU spending which has overtly distributive aims, with many commentators calling for public 
goods to be more prominent (see, for example, Iozzo et al., 2008). The further trouble, though, is 
that the distinction is not always as clearcut as it could be and that there are path dependencies to 
accommodate. A related dilemma is whether to take account of possible differences in the national 
incidence of public goods in deciding what the EU budget should support, not so much because of 
any ambivalence about the ‘commons’ argument, but because public goods may well have indirect 
benefits. Such arguments have long been made about EU funding for research. It is usually 
accepted that the basis for allocating research funding should be excellence, but if this is the sole 
criterion, there is a risk that incumbents gain at the expense of promising new entrants. As an 
illustration, experienced Swedish researchers with the most supportive infrastructure might be 
best-placed to win competitions for innovative climate change research and some of the indirect 
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benefits of doing the research might accrue in the first instance to Swedish companies, 
engendering resentment elsewhere. 

The pervasive influence of the net balance logic has to be recognised. If any transfers are 
perceived to be part of a juste retour calculus, they are likely to result in either resistance to the 
allocations in the first place, or compensating distortions elsewhere that diminish the overall 
coherence of EU spending. Analytically, this is easy to resolve by simply designating anything in a 
‘carbon reduction’ budget line as an EU public good and excluding it from net balance 
calculations, but the political sensitivity of such an approach – not least for the UK rebate and 
other ‘corrections’ – is evident8. Similarly, the fact that the rest of the world would also benefit 
might induce the EU to limit its collective outlays unless there is reciprocity, except to the extent 
that the EU acknowledges obligations to shoulder a higher burden than poorer parts of the world. 

There are ways out of these traps. One is to impose obligations on recipients of transfers under 
budget headings such as cohesion or the CAP to earmark a proportion of the money received for 
designated public goods. For example, if a minimum of 25% of the Structural Funds’ receipts had 
to be spent on projects that contribute to lowering carbon emissions, the aggregate effort would be 
around 0.1% of EU GDP, and to the extent that such projects are co-financed by Member States, 
even greater. There would undoubtedly be wrangles about what sorts of projects would be eligible, 
and careful monitoring would be needed to avoid drift, but as a pragmatic approach it would have 
its merits. Nevertheless, it has to be recognised that while there is a persuasive intellectual case for 
taking geography out of EU decisions on funding public goods that contribute to carbon 
abatement, national sensitivities will always be close to the surface. 

It is therefore useful to speculate on what would be needed to attract wide support for an EU 
budget focused on lowering carbon emissions. Elements in a package might include: 

• Spreading around the projects that are financed. For example, if CCS demonstration plants are 
supported by EU funding, they could be located in several Member States 

• Introducing thresholds for the proportion of receipts from budget lines such as cohesion that 
have to be spent on projects that contribute to emission reduction 

• A model that encourages wide dissemination of the fruits of research, while extending the 
existing policy of encouraging mobility of researchers. 

• There may also be scope for deals based on shared assignment of intellectual property rights 
derived from EU-funded research. 

5.2 An underlying narrative 

Successive budget rounds, encapsulated in the MFFs, have typically been presented as being 
around very broad themes. Thus, the first paquet Delors from 1988-1992 was associated with the 
completion of the single market, while its successor (1993-1999) was a budget for monetary union. 

                                                      
8 In the 2005 budget settlement, the UK agreed to amend the calculation of its abatement to exclude 
cohesion transfers to the then new Member States, setting a possible precedent. 
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In both cases, the most significant change was the building up of cohesion policy, partly as a 
means of countering the presumed adverse effects of market integration on more vulnerable 
regions and Member States (as articulated in the Delors report: Commission, 1989). Agenda 2000 
(2000-2006) was said to be a budget for enlargement, while the current MFF (2007-2013) is often 
portrayed as being one for growth and jobs, and thus associated with the Lisbon strategy as re-
launched in 2005.  

Unsurprisingly, the reality often belies the ‘spin’. The deal agreed in December 2005 settled the 
EU budget for 2007-13. Its first line is sustainable growth, comprising competitiveness (1a) and 
cohesion (1b); the CAP is no longer explicitly named as such in a budget line, but is part of line 2, 
‘Preservation and Management of Natural Resources’; then there are smaller allocations for 
citizenship, freedom, security and justice (the justice and home affairs portfolio) and for external 
actions; with administration completing the budget. By aggregating lines 1a and 1b, the 
Commission has been able to claim that, for the first time in 2008, policies to support growth and 
jobs obtain more funding than the CAP. Yet it is remarkable that over the entire span from 1988 - 
when the budget underwent major reform - to the projected figures for 2013, some three-quarters 
of EU spending has consistently gone to the CAP (including the so-called second pillar which 
supports rural development as opposed to direct payments to farmers) and cohesion. 

The review of the budget currently in progress and the high salience of climate change as a 
political issue may offer a once-in-a-generation opportunity to re-shape the EU budget (Begg, 
2007), and if that opportunity is taken, the leitmotif for a post-2013 EU budget could well be 
climate change. This raises the question of how such a revised budget might look and is elaborated 
below in section 6.  

5.3 Expenditure from the EU budget: the rationale 

In considering the potential role of the EU budget in reducing carbon emissions, several issues 
arise. It is, first, necessary to show that public financing is needed for a particular initiative and, 
second, to show that such financing should take the form of grants or direct spending, rather than 
loans. Where substantial investment is required, private agents who stand to gain from the 
investments should be expected to pay, while higher prices to consumers or users of carbon-
intensive intermediate inputs may often be justified. Many of the measures that will be needed to 
promote a low carbon economy are regulatory and will only require administrative expenditure to 
be implemented. Even if public expenditure is shown to be necessary, it may be only as part of a 
broader financial package in which loans account for a substantial share, and where loans are part 
of the package, there is a further choice between resort to the capital markets and the loans offered 
by publicly-backed agencies such as the European Investment Bank (EIB) or the European Bank 
for Reconstruction and Development (EBRD).  

Second, there could be a re-orientation of the existing EU budget (without any change in its size) 
to devote more resources to policies directly aimed at dealing with climate change. This would 
necessarily mean that existing EU budget items would have to be cut, with the CAP and at least 
some of the cohesion budget as the probable targets. As in any such change, strong resistance to 
cutting spending on existing policies would have to be anticipated and there might be 
complications, such as the possibility that Member States would be under great pressure to provide 
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support from national budgets for ‘losers’. A more subtle approach (already partly adopted in 
settling the budget for the period 2007-13) would be to stipulate that a proportion of the spending 
on existing policies should contribute directly to carbon reduction. For the current MFF, at least 
60%9 of cohesion spending has to be on projects that support the aims of the Lisbon strategy. 
Similarly, under the CAP, a higher proportion of spending has to go on pillar II (rural 
development) and recipients of direct payments under pillar I are obliged to have regard to wider 
objectives such as preservation of the rural environment. A politically more plausible strategy for 
combating climate change may, therefore, be to embed appropriate policies within existing ones, 
rather than the more difficult approach of substituting new policies for inherited ones. 

A third issue is whether the EU level is better-suited to the task than other levels of government, 
whether because of fairly standard economic arguments, or because there are political economy 
reasons that make it easier for the EU to act collectively. Subsidiarity considerations militate in 
favour of keeping as much as possible of the spending within Member States, but there will be 
spending commitments that are more efficiently done at EU level.  

Fourth, there are tricky questions about the scale of the EU budget. Since it was established in 
(largely) its present form in 1988, it has, on average, amounted to a little over 1% of EU GNI. 
Public expenditure within Member States varies around 40% of GNI, so that the EU’s share of 
total public expenditure is barely 2.5%. While some increase might be countenanced, political 
realities suggests that it would be by at most a fraction of a percentage point and the reluctance of 
the UK and a number of other Member States to move in this direction would have to be taken into 
account, despite the potential scale of some climate change-related projects. Consequently, there is 
only limited leeway for higher EU expenditure to support the transition to a low carbon economy. 
It is far from negligible and there is certainly scope for projects with significant impact, but hard 
choices will need to be made and an analytic approach that ranks such projects according to purely 
objective criteria is likely to have to be complemented by normative judgements on which sorts of 
projects best capture the political realities in arriving at a credible selection.  

In addition, as the UK contribution to the 2008/910 review of the budget stresses, many policy 
initiatives with the biggest potential pay-off in terms of global reductions in carbon emissions are 
going to be outside the boundaries of the EU. While many developing countries are inclined to 
view climate change as a lesser priority than economic development, they are also receptive to 
‘cleaner’ technologies and to policy initiatives that richer countries are prepared to subsidise.  

5.4 Principles for EU-level spending 

In exploring which categories of public spending should be assigned to the EU level, there are 
fairly standard principles that can be applied, derived either from economic theories such as fiscal 
federalism or political science approaches to the assignment of budgetary responsibilities in a 
                                                      
9 Strictly, the obligation is limited to the EU-15 countries, but it has become a de facto norm for the other 
Member States which receive the bulk of cohesion transfers – as one Commission official put it to the 
author, this shows peer pressure in action. 

10 HM Treasury (2008) Global Europe: Vision for a 21st Century Budget, Norwich: HMSO 
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multi-level governance system. Relevant considerations include the scope for reducing average 
costs by pooling the effort, whether incentives are correctly aligned, and whether collective action 
can overcome the constraint that lower levels of government are unable to appropriate the gains 
from the expenditure for their citizens. These principles can be fleshed out in tests of subsidiarity 
or of added value.  

For the Commission, the key test of added value, as explained in the consultation document that 
kicked-off the 2008/9 budget review (Commission, 2007) is that EU spending should ‘further the 
Union’s key policy objectives’. Climate change is manifestly one of these key policy objectives, 
but so too (according to the Commission document) are competitiveness, cohesion, Europe in the 
world and assuring security, any of which could comfortably absorb on its own much of a budget 
set at 1% of GNI. In a pamphlet Ed Balls (2006), then a UK Treasury minister, called for EU 
spending only when three tests have been passed: demonstrable added value from spending at EU 
level; ensuring that the outlays are proportionate to the task; and that the EU spends the money 
effectively. This approach is echoed in the UK government (2008) response to the budget review 
consultation. 

Several categories of spending at the EU level emerge from such principles. An obvious one is the 
need for infrastructure that serves a collective interest rather than being solely for the benefit of 
individual Member States. The straightforward economic arguments are: first (as discussed 
above), that if a country is unable to appropriate the full benefits from public investment it will 
invest less than is socially optimal and, second, that there may be economies of scale from 
investment at a more aggregated level. The remedies for climate change also exhibit many of the 
attributes that are used to justify public intervention when market failures exist or are likely. Thus, 
where it is knowledge or capability, the degree of uncertainty and the fact that private agents 
generally cannot internalise benefits deters investment. In addition, the appropriability of benefits 
is an issue at the global level, implying that a supranational body such as the EU is more suited to 
the spending than national governments.  

These arguments are acknowledged for transport and energy infrastructure for which the 
beneficiaries (for example of Alpine crossings) are outside the country where the facility is built, 
and can also be deployed to justify investment in infrastructure which directly facilitates carbon 
abatement. Inter-connection, for example, allows for greater efficiency in electricity production 
and use by spreading loads. When locations for CCS are established, pipelines or other means of 
transport will be needed to move the captured carbon.  

Funding for research, similarly, tends to be lower if the gains cannot be retained by the entity 
(country or company) that funds the investment, and there may, in addition, by threshold effects 
that mean the research has to be on a sufficient scale – only affordable when governments act 
together, as is the case for the ITER nuclear fusion research programme - to be viable. There is 
also an issue about the supply-side of research which is whether competition for funding among a 
larger pool of researchers can raise standards. Care is needed in taking this too far, insofar as there 
are plenty of examples of major innovations being conceived by small companies or individuals 
prepared to think ‘outside the box’. Equally, there is an enabling role for public funding in 
supporting the underlying science and, on occasion, in providing or under-writing start-up capital. 
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Venture capital from the likes of the EIB could be especially helpful in this regard, possibly 
building on the experience of the existing European Investment Fund. 

The rationale for public as opposed to private funding follows a related logic. Private investors 
have to have the prospect of a high enough return and of relatively rapid pay-back to offset risk, 
whereas the public sector can apply a social rate of return that has different discount rates. In this 
regard, the Stern review triggered a lively debate about what is an appropriate discount rate for 
appraising something as fundamental as climate change, with some critics taking Stern to task for 
basing his analysis on too low a rate – a standpoint he has rebutted. 

The danger, however, these arguments justify ever larger public investment. In this context, the 
notion of quality of public finances is germane, even if it is open to diverging interpretations. The 
main thrust of the policy advice in this area has been on seeking to push countries to re-orientate 
expenditure towards growth-enhancing activities. The discussion has also touched on the 
efficiency of public services and the Economic Policy Committee working group on this topic has 
flagged the efficiency of public service delivery as a further aim (Deroose and Kastrup, 2008). The 
‘quality’ notion could, conceivably, be refined to encompass lower carbon as an attribute to be 
targeted. One potential benefit of subjecting EU finances to such a test (although there is no reason 
in principle to exclude the finances of other levels of government) is that it might highlight 
headings of expenditure that are at odds with carbon abatement11.  

Building on the analytic principles set out in this section, a compelling case for the EU budget to 
support certain classes of expenditure on climate change can be constructed. Thus, in the recent 
wide-ranging study of the expenditure side of the budget by Ecorys, CPB and IFO (2008) – 
hereafter, the Ecorys report – an extended subsidiarity test is used to determine which area of 
expenditure should be the focus of EU spending. Among the policy areas identified as strong 
contenders for increased EU level spending are several which relate to climate change, including 
transport and energy (for which the report finds a case for a switch from national budgets to the 
EU budget, albeit without necessarily spending more in aggregate) and environmental policies 
(where the report advocates an overall increase in spending). Broadly similar conclusions are 
reached in a paper by Adelle et al. (2008) who also call explicitly for EU funding of CCS 
demonstration plants, while Behrens et al. (2008) are convinced that the EU budget should have a 
leading role in funding policies aimed at countering climate change. 

 

                                                      
11 The Green Alliance, for example, argues that cohesion expenditure on transport networks may increase 
travel and, thus, fuel consumption, as does support for more extensive farming (Hale and Singleton-White, 
2007). 
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6 Identifying options for the EU budget: the shopping-list 

That there is plenty to do to implement a successful strategy to counter climate change and shift 
the world economy towards low carbon usage is undeniable. The real question, though, is what are 
the best ways to make progress. While many possible ways forward will be regulatory, there are 
also areas where spending can  play a part. In measuring costs and thus investment needs, there are 
scientific uncertainties, economic uncertainties (how to value different effects) and methodological 
issues, such as the discount rate to apply. There are, unsurprisingly, substantial differences in 
estimates of how much different approaches cost, partly because some options require initial 
capital outlays which subsequently give rise to lower running costs. The period for amortisation of 
these capital costs and the discount rate applied will then affect the calculation of costs. It will also 
be important not to overlook the differences between sectors of the economy. 

6.1 Selection criteria 

Where (inevitably, scarce) public money has to be spent, it will be necessary to decide on the 
criteria to be used to determine which investments are selected and when. A first simple answer is 
to establish the cost of cutting atmospheric carbon from different initiatives, recognising that some 
of the differences are startling. There have been various attempts to classify the net cost of carbon 
abatement from different approaches. The Swedish energy company Vattenfall has been especially 
active in this domain and has recently sponsored a report by McKinsey (Vattenfall, 2008) in which 
it presents a cost curve showing the relative costs per tonne of carbon abated (hereafter TCA) 
through different means. This work shows that there are many approaches which have a negative 
marginal cost because final consumers ultimately save money by implementing them. In the 
scenarios developed by Vattenfall, a target of stabilising atmospheric emission at 450 ppm in 2030 
will require emission reductions of some 27 gigatonnes of CO2 compared with the BAU trajectory. 
A valuable feature of the curve in figure 6.1 is that it shows both the aggregate and cumulative 
potential of different approaches and the cost implications. Thus, just over 5 Gt can be abated with 
negative cost measures, but as the abatement requirement increases, the costs climb remorselessly.  

Llewellyn and Chaix (2007) estimate that the TCA of replacing conventional light bulbs by low-
energy equivalents is a mere US$10, that draught-proofing a house would cost US$130, but that 
solar thermal energy – even in sunny areas – is US$500, while photo-voltaic cells in (cloudy) 
Northern Europe would cost US$6,500. A highly critical report on the EU’s Climate Action and 
Renewable Energy Package published by Open Europe (2008) suggests that what is currently on 
the table in Brussels will cost too much and be likely to fall short of the headline targets in any 
case. According to the report, the measures in the package will have a TCA of €80 per tonne, 
double the figure estimated by Vattenfall (and by McKinsey) as being needed to achieve the 
desired stabilisation of atmospheric carbon. However, the report is in places somewhat harsh in its 
judgements of what is in the EU package. Moreover, there is some risk of spurious precision in the 
figures, because they rely on so many assumptions. Indeed, the Open Europe report provides a 
useful table (see annex table A3) in which the sheer range of estimated costs for different 
approaches is staggering. 
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Figure 6.1  A cost curve for carbon abatement 

 

 

Source: Available for down-loading from the Vattenfall web-site at 
http://www.vattenfall.com/www/ccc/ccc/__Common/__popup/showpic.jsp?type=2&oid=72229  

One strategy, therefore, would be to concentrate public funding on the ‘low-hanging fruit’ 
indicated by TCA rankings such as those shown in the Vattenfall cost curve and other work. Three 
immediate objections can be raised. First, it is in the nature of low hanging fruit that once the 
accessible branches of the tree have been stripped bare, the next basket of fruit has to come from 
higher branches and – to stretch the metaphor – unless the fruit picker has invested in (or been 
endowed with) a ladder, there will be a sudden shortage of fruit. Second, many of the easy options 
(such as low energy light-bulbs) already make economic sense for consumers12 and are, 
consequently, difficult to justify as public goods. Third, today’s relative costs for different means 
of achieving carbon reductions may be very different in a few year’s time, especially if a suitable 
sequence of investments in knowledge creation and diffusion of  innovation, complemented by 
obligations, takes place. As an illustration, a combination of scientific breakthroughs and a 
scaling-up of output could mean that the TCA of solar thermal energy plummets sufficiently to 
makes it a viable option.  

A further important point is that as the needed cuts in emissions become deeper, it will be 
important to find new ways of achieving cuts. Extending the previous metaphor one last time, new 
trees will have to be planted from which to pick the fruit of the future, and they will have to be 
high yield trees that offer more fruit. Thus a coherent strategy for public spending will have to 

                                                      
12 In a characteristically robust interview in the Times (2nd August 2008), Michael O’Leary, the CEO of 
Ryanair, rails against ‘this global warming nonsense’, but reveals that he uses low energy light-bulbs only 
because ‘it’s cheaper’. 
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balance the need for affordable short- to medium-term initiatives to curb emissions with the need 
to anticipate and render viable longer-term options. 

6.2 Investment in mitigating climate change 

The range of potential pathways towards a lower carbon economy is considerable and there is no 
single best solution, although what is clear is that there will be a need for investment in a variety of 
projects, some of which will result in new physical capital, while others will be associated more 
with knowledge creation. Some will have reasonably certain outcomes, but those that offer the 
prospect of a high pay-of are likely to have a higher risk associated with them. Given the scale of 
the transformations that are needed, the approaches that can be envisaged for a comprehensive 
European investment strategy include: 

• Substitution of high carbon fuels by alternatives that emit less carbon per unit of energy 

o Finding technological solutions that diminish emissions from the burning of 
hydrocarbons 

o Capturing and sequestrating carbon, rather than emitting it 

• Developing known non-hydrocarbon sources of energy and preventing the emergence of 
assorted negative externalities – possibly deriving from unintended consequences, an example 
being the growing disenchantment with bio-fuels as presently conceived 

o Scaling-up the use of energy supplied from proven (or near-commercial) technologies, 
from wind to nuclear 

o Solving the problems of nuclear waste and other safety issues that deter investment in 
third generation nuclear fission power stations 

o Selecting bio-fuels that do not significantly crowd-out food production and, by so 
doing, raise food prices markedly 

• Increasing the capacity of ‘sinks’ to absorb carbon 

o Afforestation 

o Slowing or stopping deforestation 

• Technological changes in energy using sectors that reduce the energy intensity of production 

• Lowering demand for energy-intensive products 

o Curbing the use of energy in transport and buildings 

o Boosting fuel efficiency in transport 

• Facilitating technological breakthroughs 

o In energy sources that are as yet either regarded as impossibly expensive or simply 
unknown  
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o In production systems, so as to move towards what the Potsdam Memorandum13 has 
called ‘a thorough re-invention of our industrial metabolism - the Great 
Transformation’ 

6.3 The socio-economic dimension 

While the challenges are usually presented as being scientific and thus linked to ‘hard’ investment 
and engineering, there are also socio-economic aspects of a transition to a low-carbon economy to 
consider, and in many cases they are telling obstacles to progress. At issue here is, above all, how 
to alter relative prices such that emitting excessive carbon becomes a prohibitive cost to consumers 
and producers alike. In economic terms it is not that difficult a challenge, and needs a well-judged 
mix of regulatory measures coupled with incentives in the form of subsidies and penalties. ‘We 
know what needs to be done. We have the tools at hand. We only need the political resolve’ - 
Stiglitz (2006:4). But political resolve also requires that thought be given to breaking free of the 
political and social traps that inhibit action at national, EU and international level.  

As an illustration, the surge in energy prices across the world that peaked in summer 2008 rapidly 
triggered calls for compensating action by governments, and it must be expected that any action 
that permanently raises the cost of carbon will stimulate similar demands on national governments 
and the EU alike. For consumers, the answers may lie in restructuring social benefits at national 
level, while devising EU spending initiatives that capture the public imagination, including public 
awareness campaigns. For businesses, there is a case for budgetary carrots to accompany 
regulatory sticks. The European Globalisation Adjustment Fund creates a precedent for the EU 
budget to contribute to social objectives associated with the effects of intensified international 
competition; a similar ‘Carbon Adjustment Fund for Europe’ would be worth considering.  

At international level, burden-sharing will imply richer nations doing much more, not just because 
they have more resources, but also because they bear a greater responsibility for the past build up 
of carbon. Some options here include: 

• Borrowing from the concept of social justice, establishing a form of ‘carbon justice’ in which 
the long-run target is convergence towards lower per capita emissions, necessarily implying 
greater long-term adjustment by richer countries 

• A global fund for adaptation 

• Fostering sources of funding within capital markets that poorer nations can access, but also 
new microcredit institutions, with low carbon remits 

• Developing the knowledge of how to deal with climate change is another approach to public 
goods. Quite simply, there is a case for pooled research paid for by the richer nations. 

One other direction for change worth exploring is that there is also scope for action compatible 
with a carbon reduction agenda on the revenue side of the EU budget. At present, the UK position 
has been firmly in favour of maintaining (with some simplification) the current financing system 

                                                      
13 http://www.nobel-cause.de/Potsdam_Memorandum.pdf 
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in which the bulk of the EU’s revenue comes from the GNI resource. As such it is widely 
considered to be a ‘national contribution’. The alternative would be for the EU to have specific 
resources assigned to it, as is the case at present for customs duties. While it would be a significant 
shift of position for the UK to advocate any increase in what can be called ‘true own resources’, it 
can be argued that one way to sugar the pill would be for any new tax (or non-tax) resource for 
Europe to be demonstrably in-tune with a key policy objective such as countering climate change. 
There are inevitable practical difficulties, but a levy, duty or tax on a major source of carbon could 
be an option not to dismiss out of hand. Even if the UK remains unwilling to alter its position in 
favour of retaining the GNI resource as the principal funding mechanism, others might 
nevertheless advocate a switch, so that the arguments are not just abstract.  

6.4 How to administer EU spending on climate change policies 

On the whole, the advocates of EU spending identify many of the elements discussed in this 
section  as credible orientations for future EU spending. Indeed, one of three ‘packages’ of reform 
measures suggested by the Ecorys (2008) report is labelled Climate change and energy resources, 
and corresponds to the sort of ‘narrative’ discussed in section 5.2. However, the authors also sound 
a warning about funding adaptation to climate change through the EU budget, arguing that 
Member States are better informed about what is needed and that EU funding might accentuate 
free-riding on policies to mitigate climate change if countries are compensated for its 
consequences. 

The modalities of funding warrant some attention. Adelle et al. (2008) call for dedicated funding 
lines and also advocate making other EU expenditures what they describe as ‘climate-proof’, that 
is either having no impact on emissions or reducing them – a tough requirement. The inter-play 
between juste retour and effective policies cannot be ignored. Where governments focus on how 
much they can extract from the budget, rather than what it is used for, it is almost inevitable that 
funds will not be allocated in an optimal manner. Another touchy issue is that hypothecated 
revenues are never popular with finance ministers, but an exception has already been made with 
the decision of the EU’s leaders to approve Council document Number 17215/08. This decision, 
taken at the European Council of the 11th and 12th December 2008, includes the statement: 

‘(6) Funding for innovative carbon capture and storage technologies and renewable 
energy sources 

The volume of emissions allowances available for such funding is 300 million in the 
framework of a fair geographical distribution of the demonstration projects.  

No project shall receive support via this mechanism that exceeds 15% of the total number 
of allowances available for this purpose’. 

How much money will be raised from the auction of emissions trading permits in the period 
beyond 2012 is highly uncertain, but an annual figure of €30 per tonne is plausible (according to 
Behrens et al., 2008), implying that the 300 million permits would yield €9 billion. This is a 
substantial amount that could go a considerable way towards financing the demonstration of CCS, 
although what is less clear (insofar as it matters) is whether it would be seen as EU money or 
national money. 
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7 Scenarios for expenditure 

The political difficulty of switching the EU budget in aggregate towards support for lower carbon 
policies will, inevitably, depend on how ambitious the spending programme is (and thus how big 
an adjustment has to be made to existing patterns of expenditure) and the overall level of 
expenditure. The figures of 15, 30 and 50 billion euros indicated in the terms of reference for this 
study as bases for expenditure scenarios would, at 2008 prices, represent 11.5%, 23% and close to 
40% of the 2008 EU budget of €129 billion. It will therefore be important to consider, first, what 
these figures would mean for the arithmetic of the budget. Certainly, the third scenario would 
entail quite radical shifts in the amounts allocated to other policies, whereas the first scenario 
could be ‘smuggled-in’ especially if some of the substantial margin between the current budget 
(1.03% of EU GNI for commitment) and the own resources ceiling (1.31%) – the formal cap on 
how big the budget should be - is exploited.  

Table 7.1 presents summary information for different scenarios, all based on data for 2008. The 
first column starts from the actual budget for 2008. The own resources ceiling of 1.31% of GNI for 
commitments translates into an aggregate at 2008 prices of €164 billion and is the basis for the 
second column. Some Member States have argued, however, for a smaller EU budget, on the 
grounds that it makes little sense for EU cohesion policy still to be rolled-out to richer Member 
States and that the money should instead be returned to national budgets. Assuming some under-
spending (as has been the norm), this standpoint is reflected in an indicative lower aggregate for 
the EU of just 0.75%14 of GNI, as presented in the third column.  

Table 7.1   Illustrative changes in the EU budget if more is to be spent on carbon reduction 

Source: own calculations  

                                                      
14 This is not an amount that has been specifically advocated by any Member State, but is presented to show 
the implications of such a move. 

 
2008 actual budget 

(1.03% of GNI) 
Own resources ceiling 

(1.31% of GNI) 
Cut to 0.75% of GNI

 
Appropriations for commitments 
(euros bn) 129.0 164.1 93.9 
    
Existing carbon-related spending 
(euros bn) 4.0 4.0 4.0 
 Changes, all compared with actual 2008 budget commitments 
1. Effect on other EU spending to 
reach €15 bn (euros bn) -11.0 24.1 -46.1 
   (change in other spending) -8.5% 18.7% -35.7% 
2. Effect on other EU spending to 
reach €30 bn (euros bn) -26.0 9.1 -61.1 
   (change in other spending) -20.2% 7.0% -47.3% 
3. Effect on other EU spending to 
reach €50 bn (euros bn) -46.0 -10.9 -81.1 
   (change in other spending) -35.7% -8.5% -62.8% 
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In the rows of the table, the three scenarios for increased spending on carbon-reduction policies are 
presented: €15 billion, €30 billion and €50 billion. Taking the figures presented in section 2.2, it is 
assumed that just €4 billion of the existing budget is currently spent on carbon reduction. The 
entries in rows numbered 1 to 3 show how much other spending from the EU budget would need 
to be adjusted if these amounts were adopted. Thus, in the actual 2008 budget, other spending 
would need to be cut by 8.5% to achieve the €15 billion target, and by 35.7% to achieve the higher 
€50 billion aim; the latter figure is tantamount to cutting the CAP almost completely. By contrast, 
both the €15 and the €30 billion figures could be accommodated within the own resources ceiling, 
and still leave some margin. But finding €50 billion from an overall budget cut to 0.75% of GNI 
would mean cuts by over 60% in other expenditure compared with the actual 2008 budget – which 
would in effect mean eliminating most of the current CAP and cohesion budgets.  

In developing scenarios, two overlapping sets of considerations have to be into taken account. The 
first is how to restructure EU expenditure to promote the transition to a low-carbon economy, and 
the second is the inevitable political economy considerations. These suggest several elements that 
will have to be incorporated. In no particular order, they include: 

• The geographical pattern of expenditure and the ‘money back’ element, an aspect of which is 
how to select projects based on criteria that are likely to include excellence, urgency, potential 
impact and capacity to act, while also achieving geographical balance in spending; 

• How to choose between competing priorities within a given budget; 

• The scale of the budget; 

• The division between Member State and EU level spending, on the one hand; and action 
within the EU and in the rest of the world, on the other; 

• Incorporation within existing programmes and conventional expenditure headings, compared 
with the introduction of genuinely new programmes (as opposed to cosmetic re-labelling); 

• The timescales for implementation of projects and for them to contribute towards carbon 
reduction objectives; 

• The balance between demands on today’s tax-payers and future generations 

• Prospects for international collaboration beyond the EU; 

• Procedural matters, such as co-financing from either national governments or the private 
sector (or both) or resort to loan financing (stressed, notably, by HM Treasury and linked to 
the inter-generational balance) in the packaging of EU financial support for policies. 

7.1 The focus of policy action 

Each of the scenarios will require a mix of policies and expenditure commitments that address two 
dimensions of the transition to a low carbon economy. The first will be the distinction between 
immediate – say, up to 2020 and thus the likely span of the next MFF- priorities (especially the 
targets in the energy policy for Europe) and the more substantial carbon reductions that Europe 
will need to achieve in the longer-term. Especially for major technology-based initiatives, it can be 
argued that the latter will still require spending in the short-term to pave the way for subsequent 
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policies. Second, the EU can be expected to contribute to carbon reductions by lowering its own 
emissions, but also by taking actions that enable other parts of the world to put in place their own 
strategies. It is an open question how to balance these objectives, although a presumption might be 
that if more money is available in the short-term, the external and longer-term objectives should be 
allocated a bigger share. This is depicted in figure 7.1 below. 

Early actions Preparatory outlays 
for long-term actions

Spending on 
internal EU 

policies

Spending on 
measures 

outside the EU

€15 billion

€30 billion

€50 billion

Figure 7.1  Scenarios for EU spending on transitions to a low carbon economy
(amounts per annum in € at 2008 prices)

 

 

Longer term reductions in demand for fossil fuels depend above all on the development of new 
technologies and investment in energy saving equipment. Here, there are two potential roles for 
the EU budget: contributing towards the development of new technologies (for example, towards 
the production of more fuel efficient cars or buildings); or helping to accelerate their adoption. 
Yet, while the EU can have an impact through curbs on its internal consumption of carbon, the 
likelihood is that most of the increase in demand will be from emerging economies outstripping 
potential EU savings by orders of magnitude. EU spending might, therefore, be targeted at 
improving fuel efficiency or other means of reducing emissions in such emerging economies. 

Longer-term solutions on the supply-side will necessitate significant shifts from carbon-based 
energy to alternative sources. Here too, investment will be crucial and a similar twin-track 
approach can be envisaged. As with curbing demand, one track is to develop the knowledge-base 
and technologies that can then feed into new investments. But there are also economic problems 
associated with supply shifts that require a second track. If, to take one proposal already firmly on 
the table, bio-fuels (preferably, second-generation, given the disenchantment with current bio-
fuels) are to replace conventional petrol and diesel for motor transport, substantial investment in 
the basic infrastructure for distributing these new fuels will be needed. If it is not commercially 
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viable, companies may be loath to invest. Indeed, there is a well-known Catch-22 associated with 
many new technologies that they are costly until they attain sufficient scale, yet cannot attain 
sufficient scale because they are too costly. A solution that has been adopted for some alternative 
energy sources is to oblige energy distributors to pay higher ‘lead-in’ prices (which will tend to be 
passed on to consumers). Other solutions involving public subsidies could, however, be envisaged. 

A possible hierarchy of priorities is as follows, from the core elements for a basic EU climate-
orientated package (tier 1) to those that might be included in the most ambitious packages (tier 3): 

Tier 1:  

• Administrative expenditure needed to implement the regulatory activities agreed at European 
level or likely to be agreed.  

• Several more CCS demonstration projects and research on the fundamentals of CCS 

• Funding of awareness programmes aimed at consumers and businesses 

• Some green procurement initiatives 

• Additional funding for research aimed at reducing carbon emissions from transport and 
buildings 

• Selective international aid projects to assist developing countries to invest in low carbon 
energy and production systems 

Tier 2: 

• More extensive CCS investment, including in developing the infrastructure 

• Funding for emission abatement as part of cohesion policy 

• Quantum leap in targeted research on technologies of the future 

• Creation of a carbon adjustment fund from which companies at competitive risk from carbon 
reduction obligations can draw to assist them in making necessary transformations 

Tier 3: 

• Major overseas aid effort linked to emission abatements 

• Equalisation funds at EU level to offset higher energy costs 

• Funding for international collaborative projects on basic science underlying potential 
breakthrough technologies. The ITER initiative for nuclear fusion is a possible model, but the 
corollary of using excellence of science as the criterion for support is that it is incumbent on 
the scientific community to identify the most promising avenues of research 

• Funding of low energy infrastructure so as to permit the long-term exploitation of low carbon 
options 
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7.2 Spending packages 

Any budget settlement will be a package that is also likely to contain other policy measures of a 
regulatory nature. Within each of the spending scenarios, a range of different measures could 
credibly be put forward and it is difficult in advance of real negotiations to say precisely what the 
mix should be. It is also rather arbitrary how much should be allocated for specific purposes, and 
any settlement has to reflect other developments such as the hypothecation of the revenue from 
emissions trading permits described in section 6.4, above. However, in what follows some options 
are presented.  

Spending €15 billion per annum 

If the figures presented in section 2.2 are accepted as plausible, the sum of direct and indirect 
expenditure of the EU on climate change policies is of the order of €10 billion per annum, 
including policies with an indirect impact and administrative expenditures. Increasing that by 50% 
to reach €15 billion would entail no more than moderate increases in the types of expenditure 
already undertaken. Such increases could, moreover, be accommodated within the existing 
expenditure headings without requiring major re-negotiation of the structure of the budget. 
However, to ensure that outlays under key programmes are sufficiently geared towards carbon 
reduction, it may be prudent to introduce thresholds. An insistence that, say, 20% of the cohesion 
budget and 25% of the competitiveness budget (which, it should be recalled includes research, 
energy and transport) should be for climate change policies would amount to some €12.2 on 2008 
data, leaving a margin for some increase in spending on external action, rural development and 
other measures, and could also provide some room for adaptation, including social offsetting, 
measures. Spending could also be justified on measures to curb transport and building emissions, 
with the focus on research and demonstration projects, rather than subsidy or direct investment. 
Where appropriate there might also be some additional spending on putting in place infrastructure. 

€30 billion per annum 

A trebling of the resources available for policies that directly and indirectly contribute towards 
carbon reduction would open the way to substantial new spending. Given the importance of coal in 
striking a balance between use of cheap fossil fuels, ensuring energy security and curbing the 
resulting emissions, a prime candidate for greatly increased spending is research and 
demonstration projects on CCS. Work by the US National Energy Technology Laboratory 
illustrates the range of options in this regard, implying that efforts will be required to find specific 
European solutions, as well as the more generic global ones. A study by the Green Alliance (Hale 
and Singleton-White, 2007) that recommends new EU spending on five key areas offers a credible 
illustration of what could be done with around €30 billion:  

• A fund for low-carbon infrastructure in energy and transport - €13-16 bn 

• Funding for pilot plants to demonstrate the effectiveness of CCS - €3-5 bn. 

• Additional research funding to support the bringing of new technologies to market - €7.5-8.5 

• Establishment of an investment fund to support low-carbon infrastructure in emerging 
economies - €1 bn  
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• Support for adaptation in low-income countries – €7.5 bn 

€50 billion per annum 

To spend as much as €50 billion per annum would represent a radical transformation of EU 
expenditure and would allow very substantial carbon reduction programmes to be launched. With 
this level of resources, the EU could support more extensive medium- and long-term technology 
and basic science projects, specific abatement projects on the lines of those presented in the 
previous scenario, and have resources left over to contribute to many activities outside the EU. For 
example, an Oxfam study (2007) suggests that the EU should pay 30% of the developing world’s 
adaptation bill, estimated to be US $50 billon annually. This could be split between the EU and 
Member State budgets to allow for differing national preferences in aid programmes, while also 
achieving common goals.  

 

 



 
40 

 

8 Conclusions 

The scientific and political consensus about the threats from climate change and the need for the 
EU to play a leading role in responding to these threats call for a coherent and concerted response. 
While much of that response will be either regulatory or about the co-ordination of national 
policies through processes such as the Energy Policy for Europe and the Sustainable Development 
Strategy, substantial public investment will also be required to underpin economic and social 
transitions towards a low carbon economy. Although Member State or sub-national budgets will 
be important resources, many of the challenges of dealing with climate change are cross-border 
ones that warrant supranational action.  

Analytic principles suggest that forestalling climate change is a compelling example of a public 
good at the European (and, indeed, global) level, and thus of the sort of expenditure that should be 
more prominent in the EU budget than the some of the public goods currently funded, as well as 
the distributive policies that currently dominate the budget. In addition, the EU budget has the 
potential to be pivotal in financing those public goods which risk being under-provided by other 
levels of government because of political economy considerations.  

Sound analytic principles have to be put forward to justify using the EU budget for these purposes 
(see, also, Behrens et al., 2008: 22, table 3). First, there has to be a demonstrable added value from 
spending at EU level. The principle of subsidiarity cuts two ways by pushing responsibility 
upwards where it makes sense to do so as well as downwards from ‘Brussels’. Simply put: if one 
euro spent at EU level achieves more, on average, than one euro spent at Member State level, there 
is added value. 

Second, a European strategy should be focused on public goods with EU-wide benefits, 
recognising that attempts to spread spending so as to meet net balance objectives will blur the 
purpose. However, where there are equivalent projects with similar public good attributes that can 
be located just as readily in one Member State as another, the scope for spreading the spending 
should be exploited. 

Third, two sorts of co-financing should be contemplated: by Member States and by creating new 
loan funds that private agents can access. The loan finance, in particular, could be vital in 
overcoming capital market reluctance to invest in long-term projects with uncertain pay-offs, yet 
where the successful investor can look forward to substantial profits. A corollary, especially with 
more experimental projects, is that lenders have to accept that some projects will fail. At the same 
time, co-financing of Member State projects can be a means of overcoming fiscal constraints that 
would mean the project would otherwise not proceed. This is similar to the reasoning behind 
cohesion policy. 

A fourth conclusion is that achieving the changes that are needed to achieve a transition to a low 
carbon economy will require the definition of a trajectory for change, with milestones of 
increasing ambition. Proportionality may, consequently, need to be defined as a moving target, but 
can also guide the modalities of a strategic approach by eschewing picking winners in favour of 
stimulating competitions to find new answers, backed by the prospect of rewards.  
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Fifth, for political economy reasons, there is some attraction in embedding a carbon abatement 
strategy at least partly within existing expenditure programmes (or those that are likely to remain 
in operation), such as cohesion policy or research framework programmes, rather than insisting on 
new funds or policies. The main advantage would be that switching the orientation of a 
programme will be less likely to foment resistance 

Sixth, the potential contribution of EU spending towards certainty in the overall approach to 
carbon abatement is also worth stressing. A frequent complaint from business is that the long-term 
planning that is needed to put in place low carbon infrastructure, including the next generation of 
power stations which many countries will have to start building soon, requires sufficient regulatory 
certainty. Without it, more costly options will not make commercial sense.  

Finally, carbon abatement is far from being only about hard science or engineering. Rather, it 
requires socio-economic changes that will need concerted action by political leaders. Even if not 
especially costly in funding, a communication campaign would be part of this. But fuel poverty 
has, too, to be recognised as a component of social justice affecting the distribution of real income 
both within the EU and between the EU and other parts of the world.  

Whatever, the EU decides to do, it will be part of a budgetary package and thus subject to the 
horse-trading that invariably accompanies EU negotiations. Devising spending packages that 
respect these principles will be far from easy, yet it should also be recognised that there are 
different configurations of spending that can deliver similar results, leaving ample scope for the 
kind of deals at which the EU excels. In particular, there will be some elements in any package 
that appeal to certain Member States more than others, whether because of political preferences or 
because there is the prospect (or, at least, the perception) of net economic gains. If only for this 
reason, some effort will be needed to sweeten the pill for the countries that risk losing some of 
their current receipts from the budget.  

There are plenty of actions that the EU could fund to support the transition to a low carbon 
economy and it is clear that even with a budget as high as €50 billion per annum, there would still 
be competition for funding. Yet deciding which carbon reduction tasks to assign to the EU budget 
will reflect political as well as analytic considerations, as will a judgement on how much to spend. 
The timing of a scaling-up of carbon-related initiatives has to be considered. Given that a review 
of the EU budget is in progress and that some Member States are open to moderate changes in the 
current composition of EU spending, a first phase is the remainder of the 2007-13 Multi-annual 
Financial Framework (MFF). Following the precedent of funding being switched to the Galileo 
project, it is conceivable that further small amounts could be shifted towards specific projects 
linked to carbon reduction. If so, a strong contender would be EU funding for construction of CCS 
demonstration plants. 

Beyond 2013, and assuming further 5 or 7 year MFFs, a key issue is whether ‘low-carbon’ 
becomes the underlying narrative for the EU budget or what will be needed to make it so. Over the 
next MFF, €30 billion (out of a total budget equivalent to the 2008 figure of €129 billion) is likely 
to be much easier to agree than a much more ambitious target of €50 billion, given the 
implications for other budget headings. But the latter amount may become more plausible beyond 
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2020 if European citizens can be convinced that it is an appropriate orientation for the budget, as 
well as an over-arching policy imperative.  

Packages cannot realistically be constructed so far in advance of the start of negotiations about 
money, not least because it will be difficult to escape the need for some geographical balance, but 
the content would be expected to include support for:  

• Technological advances, aimed at boosting energy efficiency, the development of low-carbon 
means of generating electricity from coal and hydrocarbons, and boosting alternative energy 
sources. 

• Investment in new infrastructure needed to distribute alternative forms of energy or to 
facilitate greatly reduced emissions of carbon. 

• Initiatives to promote lower carbon use, through education, exhortation and novel approaches 
to regulation, but also through eye-catching measures that can help to consolidate reduction of 
carbon usage as a routine practice. 

• Spending outside the EU to assist countries constrained by limited fiscal capacity to 
implement low carbon strategies. 

• Dealing with the consequences of climate change or the impact of a carbon mitigation policies 
by funding projects or compensation programmes that offset the more extreme negative 
effects, paying attention to both potential social and regional divergences in the impact. 
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Annex 1 Sources of emissions 

Recent work by the US Environmental Protection Agency (EPA, 2006) to calibrate flows of non-
CO2 greenhouse gases suggests that these other gases contributed 23% of what is known as the 
global warming potential (GWP) of emissions. These other gases have much more acute effects, 
with methane (CH4) 21 times as potent as carbon dioxide, while the impact of nitrous oxide is over 
300 times as strong and some of the very high GWP gases have a ratio of several thousand to one. 
However, further evidence presented in the EPA report suggests that these other gases had a bigger 
share in the past, accounting for just over 30% of GHG emissions since the pre-industrial era. This 
highlights the fact that it is CO2 which is increasingly the problem, though methane emissions are 
still substantial. As table A1 shows, energy and agriculture are the sectors which account for the 
bulk of the emissions at the global level, although there are significant differences between 
countries and global regions. For the EU-27, for example, the latest report from the European 
Environment Agency (2008) shows that the proportion attributable to agriculture is ‘only’ 9%, 
while transport is 80%. 

Table A1 Global greenhouse gas emissions in 2000, Millions of tonnes CO2 equivalent 

 

Source: EPA (2006) 

Note  a:  Taken from de la Chesnaye et al. (2006), quoted in EPA (2006) 
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Table A2  Energy saving measures 
 

 
 
Source: IEA (2005) 
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Table A3 The cost of different abatement approaches 

 

Source: Open Europe (2008) 

 


