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I. Background and summary 

1. The purpose of the Workshop was to confront new results from model-based research regarding 
future greenhouse gas (GHG) emission trends; to review the appropriate policy instruments to achieve 
given emission targets; and to identify the incentives for countries to adopt them. 

2. This summary is, therefore, concerned in particular to emphasise factors likely to contribute to 
the policy-making process in this area. Hence, discussion sometimes goes beyond the ground covered in 
the Workshop itself. As well, some of the conclusions reported represent a majority but not a unanimous 
opinion of participants in the Workshop, as interpreted by the author of this report. 

3. Underlying this report is the view there is now widespread agreement on the need for a 
significant and sustained policy response to reduce GHG emissions and, hence, the implications for climate 
change. However, there is less agreement on the emission reduction to be targeted. As well, there is not 
consensus on the appropriate package of specific instruments necessary to bring about cost-effective 
changes in the behaviour of economic agents, and the adoption and development of appropriate 
technologies. Moreover, the political economy of moving to a sufficiently “global” solution is an obstacle 
not to be under-rated. 

Main conclusions 

4. The main lines of an effective policy “story” are: 

• an international agreement to reduce GHG emissions is essential; 

• the flow of emissions is not an end in itself; the climate-change challenge is to control the stock 
(cumulation) of GHG in the atmosphere, pointing to the need to move on policy sooner rather 
than later; 

• for any agreement to be effective it must involve binding commitments (caps) for major OECD 
and non-OECD countries; 

• however, an initial agreement that involved caps only for key players would still have a 
significant impact on emissions and, given the likely complexity of negotiations, this might be 
the most effective way forward; 
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• in these circumstances any agreement should include provision for other countries to assume 
obligations apart from caps; 

• sectoral agreements (or regulation), at least initially, could contribute to moving ahead rapidly; 

• the problem of burden sharing must be addressed and resolved to bring in key non-OECD 
countries; 

• while countries will have to be allowed flexibility in policies to meet domestic targets, the overall 
“package” will have to include some element of international trading of emission rights; 

• more important than specific detail is the broad policy environment: bringing about the necessary 
changes in behaviour will depend crucially on long-term credibility and certainty. 

II. The problem and the policy response 

Action is necessary… 

5. The issue of the impact on climate of increasing cumulation of GHG in the atmosphere and 
related implications for policy is not new. However, it has recently moved well up on policymakers’ radar 
screen,2 in part because previous questioning of the scientific evidence relating GHG cumulation to global 
warming has largely abated. Looking at the technical basis of analysis, current projections and models (of 
which a sample was presented at the Workshop) do differ somewhat in key parameters. However, 
conclusions point in the same broad direction: 

• in “business-as-usual” (BAU) scenarios, i.e. in the absence of policy action, GHG emissions rise 
substantially, increasing the cumulation of GHG in the atmosphere. For example, in the 
projections by the OECD Secretariat, GHG emission doubles between 2005 and 2050 (see 
Burniaux). As noted, results from other models are not identical but are sufficiently similar to 
underpin robust conclusions; 

• correspondingly, in models in which impact on temperatures is calculated, increases in BAU 
scenarios greatly exceed the threshold beyond which non-linear, unexpected and 
potentially-catastrophic events risk occurring – albeit a conclusion subject to considerable 
uncertainty; 

• scenarios that embody a significant abatement of emissions tend to require large increases in the 
price of carbon often flanked by the substantial use of other instruments, including inducements 
to investment in non-emission (or lower-emission) energy production. 

… and urgently 

6. Putting in place a policy framework aimed at mitigation is a matter of relative urgency for several 
reasons. First, the ultimate success or failure of climate-change policies will depend, among other things, 
on their cost. And, least-cost adjustment implies slow adjustment, i.e. adjustment that starts as soon as 
possible. 

7. Second, investment decisions taken now or in the near future, in particular with respect to power-
generation technology, will condition capital stock and related amount of emissions over the long term. For 
example, in the current International Energy Agency (IEA) BAU scenario, it is estimated that China and 
India will account for some 40 per cent of emission growth between 2005 and 2030. To a large extent, this 
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will derive from the extension of power generation currently planned to be based on coal. Given the life of 
a power station, the effects of current decisions will be felt for much of the century. 

8. Third, the starting point for a number of emission-reduction scenarios may already be optimistic 
(i.e. too low) in relation to the current situation; clear policy decisions soon will reduce the likelihood of 
going further off track. Finally, policy simulations with the new OECD model suggest that a second-best 
solution, in which policy implementation is delayed in some countries, will result in lower reduction of 
emissions, and at a higher cost. 

Policy Implementation: swamped by choice? 

9. Deciding that action is necessary is easier than deciding which action to take. There is a solid 
body of analysis (reviewed in Duval) of the pros and cons of specific policy options with the aim at 
reducing emissions in the most efficient and cost-effective way. In summary, dealing first with market 
instruments (most efficient except in the presence of market failure): 

• carbon tax: easy to apply and administer; avoids initial allocation problems; more readily 
adjustable, but this raises issues of long-term certainty discussed below; a crucial drawback is 
that it sets price not quantities; 

• caps and tradable permits: sets quantities (which is the object of climate-change policy) but with 
potentially-disturbing price fluctuations;3 initial allocation principles unclear (but could be 
subject to lobbying); setting appropriate details could, in practice, be problematic;4 on the other 
hand, it generates a constituency (permit holders) interested in upholding the system; 

10. In the international dimension (essential to effective emission control), some degree of trading (or 
a uniform tax rate) will be necessary to achieve global cost effectiveness. It should also be possible to link 
trading schemes that are initiated as purely domestic (or intra-region). This has the important feature of 
allowing for any agreement to be extended to new parties. 

11. Turning to other instruments: 

• command and control instruments (regulations): not cost effective but may be necessary where 
market failure can be clearly demonstrated or where market instruments are difficult to 
administer or are of uncertain effect;5 

• technology-support policies: not likely to be cost effective in themselves, i.e. in the absence of 
carbon pricing; justified in particular where information failures prevent market instruments from 
having their full effect: 

− direct support to specific technologies: to be avoided given that “picking the winner” has a 
long track record of inefficient and wasteful expenditure of public money; in this connection, 
reservations were expressed with respect to investment funding, largely because, in practice, 
it is subject to intense pressure from interest groups; 

− support to “climate friendly” R&D may be necessary because the relevant innovation may be 
below requirements given uncertainty about the appropriation of returns to such research, 
i.e. about the credibility of IPR protection – and the wide uncertainty attaching to climate 
change itself. However, beyond basic research some analysts have questioned whether public 
financing is effective in improving the quality of R&D and its “pay-off” in terms of viable 
implementation; 

 3



− public support to investment in technology that results in emission reduction: here, too, 
reservations have been voiced about its effectiveness in particular about the extent to which it 
is supporting investment that would in any case have been induced by market instruments. In 
general, however, support via the tax system is estimated to have positive results in some 
cases. 

12. A further dimension to policy is the extent to which it applies across the economy. In several 
countries regulation has focussed on specific sectors that are seen as areas in which significant reductions 
of GHG emissions could be achieved. These sectors include automobiles, utilities, building and 
construction and cement. In Workshop discussion, mention was made of the potential role of sectoral 
agreements in contributing to GHG abatement. 

Different policy songs from different choirs 

13. Faced with this plethora of policy choice (summarised above in very compressed form), the 
policymaker may well hesitate. Complexity is also aggravated by different advice from different groups of 
professionals: 

• those members of the scientific community who subscribe to the view that man-made activities 
are resulting in climate change with disastrous likely consequences (probably a large majority at 
this stage) advocate significant policy change regardless of cost. However, policymakers, while 
sincerely concerned, hesitate in the face of an action without a price tag; 

• the engineering community puts its weight on technology, placing special emphasis on the 
considerable benefits that would arise from a shift to greater use of existing technologies. 
However, here there is a tendency for individuals to champion specific technologies (which may 
or may not be the best way forward) and questions could be asked about the kind of policies (in 
particular the extent of reliance on public financing) necessary to achieve the desired shift; 

• economists put considerable weight on the widest possible use of the price and market 
mechanisms to achieve the most cost-efficient outcomes – and it is probably the case that cost 
will be an important factor in determining whether action will or will not be taken. However, this 
argument is not well understood beyond the economist community. As well, there is an important 
political economy factor at work here: to the wider public and policymakers the argument for 
action is the need to head-off the potentially catastrophic implications of climate change. Faced 
with apparent apocalypse, a call to equalise marginal abatement costs could sound like a failure 
to understand the scope of the situation; 

• within the economic profession, some analysts have put forward clear specific proposals about 
the specific form of climate-change policy to adopt (e.g. McKibbin); typically these have 
difficulty achieving consensus. 

14. Hence, insofar as there is a real policy problem - and there was no dissent from this view at the 
Workshop - achieving better inter-action among analysts would seem to be an important condition for 
moving forward effectively. 

Further complexities: nuclear power and carbon capture and storage 

15. Speedy and decisive policy action is also inhibited by a number of further complications. Two 
attract special attention: 
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• on a technical basis it is agreed that some – although far from all – of the desired reduction of 
emissions could result from greater role of nuclear energy in electric power generation. However, 
concern about nuclear waste and potentially-disastrous accidents give rise to circumspection 
about greater dependence on domestically-generated nuclear energy - although discomfort levels 
here differ visibly across countries. 

• in a number of scenarios, in particular in respect of new power generation based on coal, a great 
deal of hope is placed on reducing emissions through “carbon capture and storage” (CCS) – if 
only as a “bridge technology” over the next 50-75 years or so. However, at this stage, it is unclear 
when (or even if) CCS technology will be developed to the extent of being viable in practice. 
Hence, any scenario of emission containment based on CCS coming on stream may prove to be 
optimistic. 

One certainty is the need for policy certainty 

16. Within the potential perplexity about the best choice of instruments, one recommendation 
emerges clearly: certainty about long-term policy in this area is essential. The ultimate policy aim here is to 
induce significant and permanent changes in the behaviour of economic agents. Unless there is reasonable 
confidence that any given set of policies will be sustained over the long term, the desired change in the 
behaviour of investors and consumers will not occur.6 

17. Several participants in the Workshop emphasised the need to build a constituency for reform, 
bringing along consumers, suppliers and politicians. This is clearly easier to do in the context of a policy 
that embodies an important role for tradable permits as compared with carbon taxes: people who hold 
permits have a stake in the system persisting whereas taxes are not defended by private interest groups. 
However, it is important that permits be auctioned rather than being given away. Free allocation risks 
creating the wrong kind of constituency, i.e. one in favour of maintaining the status quo, thereby working 
against the objective of the policy. Following this logic, insofar as “grandfathering” is unavoidable for 
political reasons (to ensure acceptance of the policy), it should be limited as far as possible in both scope 
and time. 

How global is “global”? 

18. Any agreement to limit and reduce emissions must be “global” in some sense. Different 
observers have different views on what “global” means in this context. The issue is a trade-off between 
reducing, as far as possible, the number of “free riders” on one hand and actually achieving an agreement 
within a reasonable timeframe on the other. The specific consideration here is how many countries have to 
agree to specific caps for the agreement to be meaningful. At the Workshop, some argued to aim for the 
inclusion of a large number of countries on this basis from the outset. Others noted a small number of 
major countries account for a very significant share both of current emissions and of the projected growth 
of emissions to 2050. Hence, an agreement that initially included firm commitments from only these major 
emitters would still go much of the way to achieving desired objectives and would increase the likelihood 
of agreement actually being reached. Taking this approach, however, would imply that any agreement 
must: i) have clear provision for extension to countries that do not initially accept caps; ii) include the 
possibility for such countries to agree at the outset to some other form of obligation. 

How serious is carbon leakage? 

19. One feature of the discussion of how global is “global” is the issue of carbon leakage. This has 
two elements. The first has to do with the transfer of emitting activities from a country party to the 
agreement to one that is not. Second is the concern that the fall in price due to the reduction in energy 
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demand in “agreement” countries leads to an increase in demand, and hence emissions, elsewhere. 
Different degrees of importance were attached to this issue by Workshop participants. It was pointed out 
that not all carbon-emitting activities could be “leaked”, e.g. transportation (except for the glaring anomaly 
of the inability to achieve international agreement on taxing airplane fuel and bunker oil). As well, the 
extent of leakage via prices would also depend on the price elasticity of carbon supply (which is, in part, 
determined by a cartel rather than pure market forces.). In any case, it was noted that carbon leakage would 
be less of an issue if China and India were part of the system. 

Achieving “equity” through negotiation, with a large political element 

20. It was recognised that the crucial element in bringing the major non-OECD countries into any 
agreement was a satisfactory resolution of the equity issue: i.e. dealing with the proposition that “rich 
countries developed ‘messy’, and are thus responsible for the run-up in GHG concentrations to date, why 
should we (currently-poor) countries evolve under the constraint of developing ‘clean’?” 

21. The resolution of this issue will be achieved through a process of negotiation that will ultimately 
have more to do with politics than with economics. However, an attempt has been made to quantify the 
outer limit of the issue. The extreme negotiating position of developing countries is that cumulation of 
GHG emission should be equal for all since the start of the industrial revolution. One highly-respected 
analyst in this field reported to the Workshop an estimate of the cost of the related resource transfer at 
some $4½ trillion. This is large, but seen as an endowment it represents a transfer of ½ per cent of GDP per 
annum. Hence, it is interesting to observe that even the outer limit is not totally unthinkable. 

22. In any case, developed-country negotiators are likely to regard this as an academic exercise. 
Apart from arguing that any realistic hope of reaching agreement must take some account of current 
conditions, the following points will be made: 

• policies that reduce emissions also reduce local pollution, with positive short-term effects that are 
of interest for countries that are party to the agreement quite apart from climate-change 
considerations; 

• adapting to climate change is likely to be more difficult in poorer than in richer countries, hence 
the former should have a strong interest in limiting temperature increases. In this connection, 
Greenstone estimates that, in developing countries, a secular rise in temperatures is likely to be 
felt strongly in increased mortality of older-age groups (i.e. decreased life expectancy) while in 
richer countries adaptation will predominate (more use of air conditioning); 

• insofar as the resource and technology transfers are reflected in productive investment - and there 
is no reason to suppose that they will not be7 - this will boost GDP in the “host” countries. As 
well, income transfers or permit receipts may be consumed directly – with positive welfare 
effects; 

• one argument that is possibly less compelling but will still be put on the table is that developing 
countries can learn from the mistakes of developed countries, e.g. in respect of carbon intensity 
of alternate choices for infrastructure. 

23. All this suggests complex negotiation. This, in turn, argues for starting with a set of countries 
large enough to make a significant difference to GHG concentration but small enough for there to be a 
realistic chance of reaching agreement (as argued above). 
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Need for “variable geometry”… 

24. In practice, variable geometry will have to be allowed in respect of the policy packages that 
individual countries adopt to meet target commitments. In part, this is because some countries (and the 
European Union) already have in place policies or policy approaches aimed at reducing GHG emissions. 
While these will have to be reviewed to meet targets consistent with stated global objectives, they do 
provide a starting framework that countries are likely to want to maintain. It is interesting that delegates 
from China and India at the Workshop, while not representing official positions, clearly felt that such 
frameworks already existed in their countries (although the delegate from India did add that 
implementation would depend on “burden-sharing” external finance). Nonetheless, this “geometry” does 
come together on at least two points: 

• establishing and maintaining a single global carbon tax is highly unlikely; 

• in the interest of cost effectiveness, provision must exist to link at least some part of domestic 
policies into an international trading system. 

… and avoiding identifiable pitfalls 

25. An agreement could well fall apart before it does any good if it produces unexpected and bad 
surprises for one or several of the parties involved. Hence, it is important that all involved are clearly 
aware in particular of likely effects on prices and terms of trade. As well, different instruments could have 
very different effects. For example Keppler looking at the implications of specific instruments, came down 
strongly against harmonised taxes for developing countries relative to other policy choices. 

26. For any agreement to work, provision must be made to deal with slippage. One of the many 
reasons why Kyoto objectives will be missed is that individual countries, when they realised that they were 
not the only ones to be in a position of slippage, felt little or no pressure to take significant corrective 
action. This may also have been easier in the past when public consciousness of the climate-change 
problem was less intense than it is at present. Nonetheless, even with greater public pressure on 
policymakers to hit targets, realistic enforcement rules will have to be designed. 

A wider set of policies is involved… 

27. The Workshop noted that, in moving to any agreement on limiting GHG emissions account 
should also be taken of policies and objectives in other directly- or closely-related areas. These include 
agriculture, water-supply and biodiversity. As well, policy on forestry could have a direct impact on the 
cumulation of GHG in the atmosphere. 

… including those directed to adaptation 

28. The focus of this Workshop was on likely GHG emission trends and appropriate abatement 
policies. However, given that some climate change appears inevitable, the issue of adaptation policies is 
also significant. Certain actions are clearly the direct responsibility of governments, in particular 
anticipating and implementing the necessary changes to infrastructure (e.g. flood defence) and contingency 
planning to deal with disasters. However, in other areas the balance between direct government 
intervention, and reliance on market mechanisms is not clear – and merits exploration. 
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NOTES 

1. This report was prepared by Michael Feiner and benefited from comments by Jørgen Elmeskov, 
Jean-Luc Schneider and Romain Duval. However, the author alone is responsible for all errors of omission 
and commission, and has injected a personal view on occasion. Papers referred to in the text can be found 
on the Workshop website. 

2. The Stern report, while subject to a number of technical reservations, did result in a substantial increase in 
public awareness and concern. In the United States, the efforts of several prominent politicians appear to 
have heightened public consciousness of the problem. In several other major OECD countries, 
preoccupation with climate-change issues has recently moved up the list of government priorities. 

3. Capping price or price fluctuations could be used but at the cost of making the quantity outcome less 
certain. Price floors can also be used to reinforce incentives to invest in carbon mitigation. 

4. The design of the current version of the European Union trading system has been criticised on a number of 
grounds: it only covers part of the economy; it only involves power stations beyond a minimum size; it 
embodies inefficient entry and closure rules; auctioning is limited; and it lacks “banking” provisions in the 
first phase. 

5. For example, it may be considered desirable to set emission standards for motor vehicles rather than to 
accomplish the same emission results through an appropriate tax on gasoline. As well, such a tax may be 
regarded as regressive. 

6. One potential problem to be addressed here is how to envisage policy changes in the wake of new scientific 
or technical information so as to minimise any trade-off between flexibility and credibility. 

7. Although one delegate to the Workshop was concerned that transfer payments risked giving rise to “Dutch 
disease” in receiving countries. 
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