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CHAPTER 3 
 

 

Environmental Effectiveness of the Kyoto Mechanisms 

 

 

 

 

3.1 Introduction 

 

In the first chapter of this book it was demonstrated that international permit trading 

under IET Article 17 ranks first in the economic hierarchy of the Kyoto Mechanisms. 

The political hierarchy appeared to be different. Although some countries are 

developing domestic permit trading initiatives, governments tend to favour credit 

trading, government trading and project-based flexibility under JI and the CDM to trade 

emissions internationally. One element of the theoretical superiority of permit trading is 

that it is considered to be more environmentally effective than the other flexible 

instruments. This chapter nuances this traditional view in environmental economics on 

the basis of institutional considerations.  

The effectiveness of permit trading is considered to be guaranteed in a permit 

trading scheme, because emission sources operate under an emission ceiling (e.g. 

Baumol and Oates, 1988; Tietenberg et al., 1999). This emission ceiling is assumed to 

be lower than business as usual emissions (e.g. Anderson et al., 1999a: 118). Other 

flexible instruments would be less effective. When governments engage in 

intergovernmental emissions trading and use taxes or energy-efficiency standards 

domestically, they become involved in the planning and implementation problem of 

setting the level of these taxes or standards such that the after-trade emission targets for 

the national economy are realized. Various economists also stress that credit trading, JI 

and the CDM are subject to an inherent environmental uncertainty, because reductions 
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are calculated by using a baseline (instead of an emission ceiling) that estimates the 

emissions at the project location if the project had not taken place (e.g. Tietenberg et al., 

1999).  

As part of the explanation why the QWERTY keyboard persists despite the 

superiority of the Dvorak keyboard, Liebowitz and Margolis (2000) argue that the latter 

keyboard was in fact not as superior as David (1985) claimed. In a similar fashion, as 

part of the explanation why permit trading does not rank first in the political hierarchy 

of the Kyoto Mechanisms, we will criticize the economic hierarchy in this chapter by 

demonstrating that the effectiveness advantage of permit trading over the other Kyoto 

Mechanisms is not as straightforward as neo-classical economic theory suggests. It will 

be shown that this theory does not take into account several institutional barriers which 

could undermine the effectiveness of emissions trading, nor does it consider the 

institutional opportunities to improve the effectiveness of credit-based approaches. This 

chapter clarifies these barriers and opportunities on the basis of institutional economics, 

for instance by explaining that not only JI and the CDM, but also IET suffers from a 

particular baseline problem.  

This chapter is organized as follows. Section 3.2 defines environmental 

effectiveness as well as the concepts of micro- and macro-baselines. Section 3.3 

analyzes the institutional opportunities of ex post baseline corrections and baseline 

standardization to enhance the environmental integrity of JI and CDM projects, for 

instance in terms of additionality and transaction costs. Section 3.4 drops the neo-

classical assumption regarding emissions trading that the emission ceiling for a country 

is set lower than its business-as-usual emissions. It treats different perspectives on the 

institutional barrier of ‘hot air’ as a macro-baseline problem of trading under IET 

Article 17. Several options to limit ‘hot air’ trading are evaluated. Section 3.5 also drops 

the assumption that compliance is perfect. Within the set of international non-

compliance procedures, it discusses the sanctions agreed upon by the CoP as well as the 

trade-offs and impacts of different liability arrangements. Finally, section 3.6 presents 

the conclusion.  
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3.2 Definitions of Environmental Effectiveness and Emission Baseline 

 

In order to analyze and compare the environmental integrity of the different Kyoto 

Mechanisms, the concepts of both effectiveness and baseline have to be expounded in 

the context of environmental policy. Environmental effectiveness can be described in a 

‘static’ sense as the achievement of a pre-defined policy target, such as a certain GHG 

emission level. In our study environmental effectiveness is defined in a ‘dynamic’ sense 

as the extent to which this policy target is achieved. Therefore, it is possible that 

environmental effectiveness is improved, achieved or reduced.  

 In the context of containing and trading GHG emissions under the Kyoto 

Protocol, it is possible to distinguish two interpretations of the concept of environmental 

effectiveness. In a formal interpretation, environmental effectiveness is achieved if the 

official aggregate emission target is attained. Article 3.1 foresees an overall GHG 

emission reduction by industrialized countries of at least 5 percent below 1990 levels 

between 2008-2012. In an ethical interpretation, environmental effectiveness is 

achieved if aggregate emissions are reduced below the official target by refraining from 

those economically attractive actions that are legally possible but that would result in 

higher emissions or less emission reductions than without those actions. Although this 

distinction may seem unconventional at first sight, it will prove to be essential for an 

environmental performance analysis of the design variants of the Kyoto Mechanisms. 

Usually, if environmental effectiveness is mentioned in this chapter, it should be 

considered in its formal interpretation, unless its etical interpretation is referred to 

explicitly.  

 An emission baseline (or: baseline) is defined as an estimate of future emissions 

at one or more points in time under ‘business-as-usual’ conditions. We make a 

distinction between macro-baselines and micro-baselines. A macro-baseline is 

constructed at the national level and estimates the future emissions of (the total of 

emission sources in) a country at one or more points in time in the absence of an 

emission ceiling. A micro-baseline is developed at the project level and estimates future 

emissions at the project site at one or more points in time in the absence of the project. 

A macro-baseline is constructed on the basis of aggregated national projections of 

economic growth, energy use and technological development, among other things. A 

 113



Chapter 3   Environmental Effectiveness of the Kyoto Mechanisms 

micro-baseline also incorporates project-specific data, for instance the average 

(projected) emission level of comparable emission sources in the sector in which the 

project will be implemented.   

 At CoP7 in 2001 in Marrakesh (Morocco), definitions were provided for the 

baselines of JI and CDM projects. JI projects should have a baseline that is, among 

other things, ‘appropriate’, ‘reasonable’ and ‘transparent’ (CP, 2001b: 14, 18). The CoP 

defines the baseline for an Article 6 project as ‘(…) the scenario that reasonably 

represents the anthropogenic emissions by sources or anthropogenic removals by sinks 

of greenhouse gases that would occur in the absence of the proposed project’ (CP, 

2001b: 18). These emissions and removals should not only be estimated within the 

project boundary, but also outside the project boundary provided that they are ‘(…) 

significant and reasonably attributable to the project during the crediting period’ (CP, 

2001b: 19). The project-specific JI baseline shall take into account relevant national 

and/or sectoral policies and circumstances (CP, 2001b: 18).  

CDM projects should have a baseline that is, among other things, ‘conservative’, 

‘reliable’ and ‘transparent’ (CP, 2001b: 20, 36). Project participants must assess ‘(…) 

the environmental impacts of the project activity, including transboundary impacts [if] 

considered significant by the project participants or the host Party (…)’ and [if] ‘(…) 

reasonably attributable to the CDM project activity’ (CP, 2001b: 34, 37). The CoP 

defines the baseline for a CDM project activity as ‘(…) the scenario that reasonably 

represents the anthropogenic emissions by sources of greenhouse gases that would 

occur in the absence of the proposed project activity’ (CP, 2001b: 36). The project-

specific CDM baseline shall take into account relevant national and/or sectoral policies 

and circumstances (CP, 2001b: 37).  

 

3.3 Environmental Effectiveness of JI and the CDM 

 

JI and CDM projects are characterized by the fact that emission reductions are 

measured ‘bottom-up’ from a baseline that estimates future emissions at the project site 

if the project had not taken place (Woerdman et al., forthcoming (a)). The emission 

reduction is calculated as the difference between these micro-baseline emissions and the 
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(lower) emissions measured during the project’s lifetime. The micro-baseline of a JI or 

CDM project is constructed on the basis of reasonable assumptions about specific 

project-type related features and future local (as well as relevant regional and national) 

developments with respect to, for instance, economic growth, energy use and available 

technology.  

Although the international cost-savings potential could in principle be tapped by 

means of JI and CDM projects (e.g. Pearce, 1995), the general text book prefers an 

(international) permit trading system (e.g. Tietenberg et al., 1999; Bohm, 1999; Baumol 

and Oates, 1988). If we focus, for the moment, on environmental effectiveness only, 

they argue that an emissions trading system generates transfers in authentic emission 

reductions under a ceiling, while the emission reduction is uncertain in a project, since 

the baseline is no more than an estimate. They also claim that the project’s 

environmental effectiveness decreases even further if actual developments, for instance 

in the field of economics, energy and technology, would deviate more from the 

reasonable assumptions that form the basis of the baseline. However, in their 

conclusions, they do not incorporate or underestimate the institutional opportunities to 

improve the effectiveness of credit-based approaches. These opportunities will be 

discussed in the following subsections. 

 

3.3.1 Micro-baseline, free-riding and gaming 

 

Under certainty, the micro-baseline emissions, also referred to as reference scenario or 

simply ‘baseline’, correspond with what the emissions would have been at the project 

site in the absence of the project. The baseline is constructed on the basis of default 

values of several key parameters, such as expected (and current) future fuel and 

electricity prices, pollution charges or regulations, and capital costs or target rates of 

return (Chomitz, 1999). Different project types require different data sets, such as fuel 

emission factors and combustion efficiency for energy sector projects or carbon density 

of the land and the timelag between planting and sequestration for biotic projects (Ellis, 

1999a). However, under uncertainty, which is present in the real world, baseline 

emissions have to be estimated. Because it is an estimate, the environmental accuracy of 
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the project may not be perfect. Moreover, the baseline itself already describes a 

situation that will never exist because of the project. Therefore, the baseline can be 

characterized, for instance, as counterfactual (e.g. Jepma et al., 1998), hypothetical (e.g. 

Tietenberg et al., 1999), virtual (e.g. Matsuo, 1999a), never happening (e.g. Ellis, 

1999a) and therefore unobservable (e.g. Chomitz, 1999). This creates an ex ante 

uncertainty with respect to the environmental effectiveness of JI and CDM projects.  

 Jepma (1999b) constructed a stylistic example of a hypothetical coal gasification 

project in India to show that it is imaginable, in principle, to derive several different ex 

ante baselines on the basis of seemingly reasonable arguments. Likewise, Ellis (1999a) 

showed that it is possible to rationalize various baselines for the Swedish-financed 

Daugavriva boiler conversion project (from gas/diesel oil to biomass). Different 

assumptions concerning this AIJ project’s additionality period and lifetime as well as 

future energy demand appeared to yield a range of projected GHG mitigation between 

130 kt CO2 and 477 kt CO2. In addition, on the basis of an analysis of thirteen AIJ 

energy sector projects in Estonia and the Czech Republic, Begg et al. (1999a) found that 

the main sources of baseline uncertainty are the choice of technology and the timing of 

its introduction. 

 By definition, different baselines lead to different amounts of credited emission 

reductions. If future emissions are overestimated by setting the baseline too high (i.e. 

higher than what actually would have happened in the absence of the project), emission 

reductions will be credited that have not in fact occured, which is called the 

additionality problem. In that case, if actual emissions of the project equal planned 

emissions, environmental effectiveness is achieved at the project level in its formal 

interpretation, but not in its ethical interpretation. Moreover, overstated baselines divert 

rents away from projects with relatively accurate baselines (Chomitz, 1999). In 

addition, a Party that systematically grants too many credits for JI projects in the end 

could find it difficult to realize its Kyoto emission target, so that overcrediting at the 

project level threatens effectiveness at the national level. A credited non-additional 

GHG emission reduction project is sometimes referred to as free-riding (e.g. Chomitz, 

1999; Ellis and Bosi, 1999). In principle, the reverse also holds in the sense that if 

future emissions are underestimated by setting the baseline too low, too little emission 

reductions will be credited (e.g. Heller, 1999). If this would occur systematically, it 
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might turn out that the Party’s actual emissions over the commitment period have 

remained substantially below its emission target.  

It could be argued that baseline determination is less problematic for JI than for 

the CDM. A CDM host country does not have an emission ceiling, but the host country 

of a JI project is an Annex B Party that has committed itself to an assigned amount. 

Firstly, this implies that a JI host country has a stronger incentive than a CDM host 

country not to overstate individual project baselines, since it becomes increasingly 

difficult for an Annex B host country to achieve its own target as it sells more ERUs. 

Secondly, to ensure compliance with its assigned amount, a JI host country has to define 

environmental policy targets for its domestic emitters. If it has done so, the JI baseline 

to calculate the additional emission reductions could be derived from the defined 

environmental policy for the host firm or sector involved. In that case, this not only 

could, but also should be done, because the CoP requires (among other things) that the 

project-specific JI baseline shall take into account relevant national and/or sectoral 

policies (CP, 2001b: 18). For instance, if the policy in a JI host country is a relative (or: 

performance) standard which requires a certain quantity of CO2 per unit of output or 

energy, the baseline (or: benchmark) emissions for the host firm can be calculated by 

multiplying this standard with its expected production volume. If the host firm emits 

less CO2 than this baseline figure because a JI project is implemented, emission 

reductions are achieved for which the investor can obtain ERUs.  

However, there is still a risk of a ‘micro-macro mismatch’ for JI baseline 

determination. Baseline inflation is not in the interest of both Parties under the double 

bookkeeping of assigned amounts, but deriving baselines from existing environmental 

policy does not remove the incentive for project developers at the micro-level to inflate 

the baseline in order to claim more credits (Jepma, 1999b). The incentive on the 

project-level to exaggerate baseline emissions is called gaming or baseline inflation (cf. 

Fisher et al., 1996; Jepma, 1999a; Matsuo, 1999a). Exaggerating would increase both 

the amount of credits for the investor and the amount of money received by the host 

partner.1 The climate would lose, since an inflated baseline represents, for some part, 

                                                 
1 Compared to the AIJ pilot phase, the partners in credited JI and CDM projects have a higher incentive 
of overstating project baselines than those in the non-creditable AIJ projects (Puhl, 1998). Nevertheless, 
Ellis (1999a) suggests that the absence of crediting in AIJ projects also means that the partners do not 
have an incentive to accurately quantify the baseline. 
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fake emission reductions, depending on (as well as reflecting) the degree of inflation. If 

the investors of JI projects would succeed in claiming too many emission reductions, 

the host countries would have to compensate for this at home later on (cf. Ellis and 

Bosi, 1999). Therefore, it goes too far to say that ‘(...) additionality largely disappears 

as a concern in a capped emissions system’ (Trexler, 1999: 126) or that ‘(...) an 

emissions ceiling provides confidence that emissions reductions corresponding to the 

AAUs (Assigned Amount Units) sold will be made somewhere in the host country’ 

(Hargrave et al., 1999a: 98). The government must demand that project developers 

report their baselines, so that the administration can collect and check those baselines to 

provide some sort of countervailing power against gaming at the project level.  

To deal with the potential problem of baseline inflation, the CoP has decided 

that the emission reductions must be verified by the host country itself or by an 

independent entity if the host country does not meet certain pre-defined eligibility 

requirements. This two-track approach works as follows (CP, 2001b: 13). If a JI host 

country, in accordance with Protocol Articles 5 and 7, not only has a national system to 

estimate and register emissions and removals, but also annually submits a national 

inventory report, a host Party may verify reductions as being additional. If a host Party 

does not meet these eligibility requirements, verification shall occur by an independent 

entity accredited by the so-called Article 6 Supervisory Committee (created by the CoP 

in 2001). Remember that CDM projects must always be validated, verified and certified 

by operational entities accredited by the Executive Board. The ‘slow’ track for JI 

projects was created to maximize the environmental integrity of the project where the 

host Party has a weak emission registration system. The ‘fast’ track for JI projects was 

created to keep the cost of implementing a project low for host countries with reliable 

emission registration systems. The emission reductions must be verified carefully in 

order to prevent the host country from transferring too many credits to investors and 

from running the risk of being in non-compliance.  

 In general, the main question with respect to JI and CDM baselines is to find a 

methodology that balances between maximizing the environmental integrity of a project 

and minimizing the transaction costs. For example, aiming at maximizing the 

environmental integrity by collecting as much information as possible about a project’s 

reference case may inhibit a project’s cost-effectiveness. Flexible procedures for 
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baselines in order to minimize transaction costs may result in (certified) emission 

reduction (units) that in reality do not take place. Although a strict third party 

verification procedure could reduce the latter effect, it would increase transaction costs 

again (which would probably be shifted to the project developers). This implies that 

baseline determination – although the projects will certainly lower the costs of climate 

policy – still incorporates an unavoidable trade-off between cost reductions and 

environmental integrity.  

The CoP does not prescribe particular baseline methodologies for JI projects, but 

CDM project participants must select such a methodology among the following 

approaches deemed most appropriate: (a) existing actual or historical emissions, as 

applicable, or (b) emissions from a technology that represents an economically 

attractive course of action, taking into account barriers to investment, or (c) the average 

emissions of similar project activities undertaken in the previous five years, in similar 

social, economic, environmental and technological circumstances, and whose 

performance is among the top 20 per cent of their category (CP, 2001b: 37). New 

baseline methodologies may also be proposed, but they have to be approved by the 

Executive Board under the authority and guidance of the CoP (CP, 2001b: 27).  

The leakage problem, or systems boundary issue, of indirect effects (e.g. 

Michaelowa, 1998a) should also be taken into account when constructing a micro-

baseline (CP, 2001b). In the context of the CDM (CP, 2001b: 37), the CoP defines 

leakage as the net change of anthropogenic emissions by sources of greenhouse gases 

which occurs outside the project boundary, and which is measurable and attributable to 

the project. The project boundary is defined as all anthropogenic emissions by sources 

of greenhouse gases under the control of the project participants that are significant and 

reasonably attributable to the project. An example of such indirect effects are 

‘snapback’ price effects. For instance,  if carbon-rich fuels are largely substituted by 

low-carbon fuels, the price of the former falls, which provides an incentive for greater 

use of carbon-rich fuels causing less emission reduction than initially foreseen.  

The CoP calls a project additional if anthropogenic GHG emissions are reduced 

below those that would occur in the absence of the project (e.g. CP, 2001b: 36). In the 

literature, a project is not additional, if it does not bring about real, measurable and 

long-term environmental benefits related to the mitigation of climate change (e.g. Ellis, 
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1999a). Ellis and Bosi (1999) emphasize that the environmental additionality problem 

can be subdivided into the above-mentioned problems of gaming, free-riding and 

leakage. Gaming (baseline inflation) affects the level of projects’ baselines, free-riding 

(crediting non-additional projects) affects the number of projects credited, whereas 

leakage (indirect environmental effects) affects the projects’ overall environmental 

impact.  

The Berlin Decision of CoP1 discriminates between environmental and financial 

additionality (Berlin Decision 5/CP.1, 1995). The first refers to whether some or all 

reductions would have occurred in the absence of the project, while the second refers to 

whether the project would have been financed in the absence of crediting (cf. Trexler 

and Gibbons, 1999). In particular, environmental additionality exists if the emissions of 

the project are lower than the emissions under a baseline scenario, whereas financial 

additionality requires that no funds are diverted to AIJ, JI and the CDM to the detriment 

of official development aid (ODA) or funds from the Global Environmental Facility 

(GEF) (cf. Michaelowa et al., 1999a). At CoP6 Part II in Bonn (Germany) in 2001, the 

Parties decided that the public funding of CDM projects should not result in the 

diversion of ODA and should be separate from and not counted towards the financial 

obligations of Annex B Parties (CP, 2001a).  

Although, in general, a commercially viable emission reduction project is 

considered to be non-additional, because it would have been carried out anyway, it 

should be stressed that a profitable ‘no-regret’-project can qualify as a JI or CDM 

project if an institutional barrier is removed which originally prevented the project from 

being exploited (Tietenberg et al., 1999). Examples of such barriers are regulatory and 

juridical obstacles, lack of information and skilled personnel as well as organizational 

rigidities (Michaelowa, 1998a). Some authors, such as Rentz (1998), argue that any 

project which brings about real and measurable environmental benefits, even if it is a 

profitable private investment, should be regarded as additional. The CoP finally decided 

that the participants in a CDM project are allowed to choose a baseline equal to the 

emissions from a technology that represents an economically attractive course of action, 

taking into account barriers to investment (CP, 2001b: 37).  
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3.3.2 Ex post corrections of the micro-baseline 

 

In AIJ pilot projects, additionality is usually defined on the basis of ex ante project-

specific baselines. By definition, static baselines do not change during the 

implementation of the project, so that its environmental effectiveness is affected in the 

case that ex ante assumptions and actual developments diverge. Estimates of the 

associated baseline uncertainty range from 25% to as much as 60% (Begg and 

Parkinson, 2001). Therefore, in response to the alleged baseline problem of low or 

uncertain environmental effectiveness, some authors have proposed to allow for ex post 

baseline corrections (e.g. Begg et al., 1999a; Ellis and Bosi, 1999). By definition, such 

dynamic baselines can be adjusted during the project if the actual circumstances deviate 

significantly from the ex ante baseline assumptions, for example those on economic 

growth, energy use or available technology. Such ex post corrections in the form of 

adjustable baselines would enhance the environmental effectiveness of GHG mitigation 

projects, since it increases the likelihood that generated credits are based on real 

emission reductions (Jepma et al., 1998). Therefore, some authors even emphasize the 

plain necessity of allowing such corrections (e.g. Ellis, 1999a: 26). 

Chomitz (1999) finds that dynamic baselines are particularly feasible if the 

retirement of an existing facility in a replacement/retrofit project is sensitive to 

unpredictable changes in prices or interest rates, and if emissions are volatile because of 

variable and unpredictable facility loads. The baseline parameters could be updated, for 

instance, anually (e.g. Chomitz, 1999: 84; Ellis, 1999a: 24) or after some years (cf. 

Hargrave et al., 1999a: 91; Begg et al., 1999a: 180). In the case of significant baseline 

uncertainty, Chomitz (1999) also proposes to apply partial crediting, for example by 

letting the project sponsor choose between a relatively high baseline with partial credit 

for measured reductions or a relatively low baseline with full crediting. Matsuo (1999a) 

mentions the possibility of credit discounting reflecting the level of uncertainty. 

Alternatively, the CoP could establish exchange rates or trading ratios, reflecting the 

level of baseline uncertainty, for instance by requiring that the project investor is 

allowed to continue to emit 1 tCO2 if he reduces 2 tCO2 in the host country (cf. Pearce, 

1997; Shortle et al., 1999).   
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However, the choice between static and dynamic baselines involves a trade-off 

between the economy and the environment. Dynamic baselines are more effective, but 

they hinder trading. It is not only more complex than a static counterfactual (Aslam, 

1999), but a dynamic baseline also magnifies investment uncertainty (e.g. Michaelowa, 

1998a). When static baselines are used, the baseline emissions are certain, although it is 

uncertain how high the project’s actual emissions will turn out to be. When dynamic 

baselines are used, not only the measurable emissions, but also the baseline emissions 

are subject to uncertainty (Sutter et al., 2001). The consequence may be that it scares off 

investors, so that there may be no emission reduction project at all (e.g. EcoSecurities, 

2000: 6). Nevertheless, there are authors who suggest that the negative effect of 

dynamic baselines on trading may be limited, arguing that investors are able to deal 

with uncertainties in practice as long as the regulatory rules are clear (cf. Puhl, 1998). 

For instance, Chomitz (1999) stresses that risks can be reduced by tying dynamic 

baselines to easily observable variables, such as load factors, exchange rates, central 

bank interest rates and fuel prices. Also credit trading incorporates an element of ex 

post baseline correction. In the case of an energy-efficiency standard that requires a 

certain quantity of CO2 per unit of output or energy, a firm should multiply this standard 

with its expected production volume to obtain its total expected emission figure for each 

year. If it emits less CO2 than this baseline figure, it can sell these credits to another 

entity. Only at the end of the year, the firm will know its actual production volume. If 

this deviates from its expectations, the baseline has to be corrected to know how many 

credits the firm may actually transfer.   

 To provide a simple illustration of the functioning of an ex post baseline in an 

emission reduction project, consider the following hypothetical example. Suppose that 

Germany finances a coal gasification CDM project in India to start in 2000 with a 

duration period of ten years. Presume that the baseline is decided to be the estimated 

average of GHG emissions from Indian power plants, which will not participate in 

CDM projects, from 2001 to 2010. However, in 2006 the actual average emissions from 

Indian power plants turn out to be lower than the baseline estimate for 2006 because 

technological innovation in India developed faster than anticipated. In that case, the 

project baseline will be lowered in 2006 to the actual average emission level of Indian 
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power plants. This improves the project’s environmental integrity, but it also means that 

the project will generate less emission reduction credits than foreseen at its start.  

Demand-side management (DSM) programs in the US reward utilities for saving 

energy against a hypothetical baseline by providing incentives for customers to adopt 

higher-efficiency technologies (e.g for lighting, air conditioning and electric motors). 

Interestingly, Chomitz (1999) stresses that these DSM incentive systems routinely 

employ adjustable baselines, which have proven to be politically acceptable. In the AIJ 

pilot phase, on the other hand, only a minority of the projects incorporate adjustable 

baselines. Because the data reported by the AIJ project partners to the FCCC Secretariat 

in so-called Uniform Reporting Formats (URFs) are to some extent inconsistent, partly 

missing and sometimes unclearly defined (e.g. Jepma and Eisma, 1998; Ellis, 1999a; 

Michaelowa, 1999b), different figures can be obtained from the literature on the amount 

of adjustable baselines in AIJ projects. According to Schwarze (1998) only 6% of the 

AIJ projects explicitly use adjustable baselines, whereas Michaelowa (1999a) asserts 

that about 42% of the AIJ projects (all Swedish pilot projects) include ex post baselines 

which can be adjusted during or after the project.2  

Jepma et al. (1998) describe a real-life precedent of an ex post baseline in the 

Costa Rican Protected Areas Project, in which 15.6 million tons of carbon equivalent is 

sequestered by protecting a forested area of 530.000 hectare from being cut down. A 

buffer of 700.000 tons of carbon equivalent has been created to be able, among other 

things, to adjust the baseline during this forest conservation AIJ project. Another 

example is provided by Sutter et al. (2001) who describe the Swiss-Romanian Thermal 

Energy Project (STEP). This AIJ project, which aims at reconstructing two distric 

heating systems, includes a provision for baseline revision if heat production changes 

significantly, for instance due to new consumers of heat (e.g. new buildings) being 

added to the distribution network.  

Despite such practical examples, the issue of ex post baseline corrections seems 

to be largely off the negotiating table. Adjustable baselines raise transaction costs. This 

                                                 
2 In Schwarze (1998), section 3.5 on the baseline issue, it can be read from figure 9 that only 6 of the 97 
investigated AIJ projects apply adjustable baselines. In Michaelowa (1999a), section 4.3 on baseline 
revision, it is stated that the 51 Swedish AIJ projects (on a total of 122 investigated projects) use ex post 
baseline adjustments. 
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may well explain that they are not mentioned in the Marrakesh Accords (CP, 2001b), 

because incorporating cost-raising adjustable baselines would have made Japan, Canada 

and the Russian Federation, for instance, less willing to ratify the Kyoto Protocol, in 

particular after the withdrawal of the US from the Protocol in March 2001. 

Nevertheless, the apparent political unfeasibility of ex post baseline corrections does 

not change the fact that this institutional option exists to improve the environmental 

effectiveness of JI and CDM projects.3 An option that turned out to be more politically 

acceptable is the standardization of project baselines, which not only strengthens 

environmental integrity, but also lowers transaction costs. This option is treated in the 

next subsection.  

 

3.3.3 Standardization of the micro-baseline 

 

Third parties can be involved to check the baseline, in which case independent agents 

are said to take care of ‘gold plating’ the credits (cf. Kerr, 1998). About 75% of the AIJ 

pilot projects applies third party baseline assessment (Schwarze, 1998). According to 

the decisions of the CoP (CP, 2001b), the baseline of a JI project could (but need not) 

be verified by an independent entity if the host Party meets the eligibility requirements 

on reporting and accounting of emissions defined under Articles 5 and 7 of the Protocol. 

The baseline must be verified by such an entity (accredited by the so-called Article 6 

Supervisory Committee) if the host Party does not meet these requirements. CDM 

projects must always be validated, verified and certified by operational entities 

(accredited by the Executive Board). 

 In order to reduce transaction costs and gaming incentives, and soften the trade-

off between cost reductions and environmental integrity, several authors have proposed 

to standardize baseline determination procedures (e.g. Jepma et al., 1998; Kerr, 1998; 

Hargrave et al., 1999a). Baseline standardization implies the development of ‘business-

                                                 
3 Moreover, the Foundation JIN (Joint Implementation Network) (JIQ, 2002b: 3) argues that the 
Marrakesh Accords (CP, 2001b: 38) ‘seem to leave open’ the possibility of ex post baseline corrections 
for CDM projects, because not only the emissions, but also the baseline data of such projects have to be 
monitored. However, this possibility is not explicitly included in the agreement and, in principle, 
monitoring the baseline data (step one) is not the same as adjusting the baseline (step two) if these data 
differ from the initial projections.  
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as-usual’ scenarios for project categories differentiated by, for instance, region, time, 

project and/or technology type. These scenarios could be determined by a panel of 

experts. Each specific project should fit into one of the categories. The (ex ante or ex 

post) emission reductions of a specific project can simply be calculated by substracting 

the (predicted or observed) emissions from the baseline emissions of the relevant 

category. This makes a third party check for each baseline much easier or even 

unnecessary. Transaction costs are reduced because it will not be necessary anymore to 

invest time and effort in constructing a baseline for each and every project.   

In principle, standardization may have a negative effect on environmental 

effectiveness if the baselines in these categories, which remain ‘best guesses’, are set at 

a level so (low or) high, that they lead to systematic (under- or) overestimating the 

emission reduction in projects. This bias is referred to, for instance, as ‘gaming at the 

system level’ Chomitz (1999: 91/2), ‘estimation error’ (Hargrave et al., 1999a: 97) or 

‘systematic error’ (Trexler and Gibbons, 1999: 134), leading to a ‘loss of accuracy’ 

(Matsuo, 1999a: 13). Therefore, an element of ex post baseline corrections could be 

introduced in the standardization approach. With a view to the environmental 

effectiveness of JI and CDM projects, the standardized baselines in the categories have 

to be verified after some period and adjusted if necessary, thereby responding, for 

instance, to technological and economic changes differing from the assumptions that 

form the basis of the original baseline categories.4 

 Standardization has the advantage of increasing certainty, reducing baseline 

inflation and lowering transaction costs. This is expected to increase the number of 

project activities (e.g. Matsuo, 1999a; Hargrave et al., 1999a; Aslam, 1999). There are 

three general methodologies for baseline standardization (cf. Puhl, 1998; Hargrave et 

al., 1999a): 

• the matrix approach; 

• the benchmarking approach; 

• the top-down approach. 

                                                 
4 Some authors have made some tentative first steps towards baseline categorization (e.g. Michaelowa, 
1998a).  
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Firstly, the matrix approach places pre-defined default scenarios for several project 

categories into a matrix. The investor and the host of a JI or CDM project look up the 

baseline in the matrix, for example available on the FCCC Internet homepage, to 

calculate the credits which will accrue from the project. There are various possibilities 

to define the dimensions (the rows and columns) of such a matrix. Jepma et al. (1998) 

propose to adopt default project/technology baselines with a possible differentiation by 

country or region. Hargrave et al. (1999a) suggest to define the baseline technologies 

not only for certain regions as well as project and sector types, but also for a specified 

time. The baseline for a real-life project would equal the emission level for the specified 

technology. Projects that introduce technologies with GHG emissions lower than the 

specified baseline technology are considered to meet the additionality requirements. In 

this design, project participants have the possibility to demand an ad hoc adjustment of 

the baseline for their particular case with a view to some unique circumstances. But 

they have to bear the costs of this procedure, while facing the risk of losing the appeal.  

Puhl (1998) also mentions the possibility to define a standard baseline for 

narrow technology categories that would automatically qualify as additional, such as 

wind and solar generation projects (see also Trexler and Gibbons, 1999: 131). 

Moreover, in principle, certain project types can also be designated as non-additional in 

advance, thereby excluding them from the matrix, such as (certain types of) forestry 

projects (e.g. Cullet and Kameri-Mbote, 1998).  

In all variants of the matrix approach, the matrix could be updated periodically 

by adding certain technologies to the categories, for instance those which have reached 

a certain treshold share in a countries’ technology inventory (Hargrave et al., 1999a), so 

that these technologies are no longer considered to be additional. In theory, the updated 

matrix could be used retroactively to change existing project baselines. Although the 

option of ex post corrections is desirable from the perspective of environmental 

effectiveness, it also increases credit output uncertainty, which affects its political 

acceptability.  

 Secondly, the benchmarking approach, as proposed by Trexler and Gibbons 

(1999), uses emission performance ‘benchmark’ rates, for instance determined on the 

basis of historic or projected sector-specific emission intensity trends, to calculate 
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project emission baselines. Benchmarks define standard emission factors for a certain 

project in a particular host country. These factors could be derived, for instance, from 

default projects (Luhmann et al., 1995), recent historical country/sector/fuel averages or 

recent/future marginal technology as proxies of most likely investment. Like the matrix 

approach, all JI or CDM projects that reduce emissions below the benchmark levels 

would automatically qualify as additional and generate credits. However, unlike the 

matrix approach, benchmark baselines can be based on a mix of technologies rather 

than a specific technology, and benchmarks can be forward-looking based on projected 

technologies rather than the current capital stock (Hargrave et al., 1999a).  

Benchmarks can be established on the level of either projects, regions or 

countries, possibly differentiated by sector. Creating benchmarks for more sectors and 

project types not only increases development costs, but also enhances its environmental 

effectiveness. Benchmarks can be static, set as a constant over the project’s lifetime, or 

dynamic, changing periodically over the project’s lifetime. They can be based on either 

projected emissions or readily available historic emission levels (Puhl, 1998). Dynamic 

benchmark baselines facilitate ex post adjustments, which are desirable from the 

perspective of environmental effectiveness.  

A potential problem of the matrix and benchmark approach is that free-riders 

may enter JI and the CDM. If a benchmark is set for a particular host country at a 

certain baseline level, each company that beats this benchmark can apply for credits, 

including those who would have implemented the project anyway for commercial 

reasons. This raises the question to what extent baseline standardization sufficiently 

deals with ensuring additionality. Nevertheless, there are several options to 

accommodate some of these concerns, such as limiting crediting lifetime, determining 

conservative benchmarks and/or defining default additionality standards next to default 

baselines. 

 Thirdly, top-down baselines are project-specific micro-baselines which have 

been derived from national or sectoral macro-baselines.5 The micro-baselines would be 

established by allocating the aggregate macro-baseline to individual project activities. 

                                                 
5 National macro-baselines are usually referred to as top-down baselines, whereas (sub-)sectoral macro-
baselines are sometimes also referred to as multi-project baselines (e.g. Ellis and Bosi, 1999). 
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In theory, the baselines can be adjusted during project implementation, which may be 

preferable from an environmental point of view (as long as the baseline is adjusted 

downwards). Although there is a clear analogy with emissions trading where an 

emission ceiling could be divided into smaller permits to be allocated to domestic 

emitters, top-down baselines are still baselines which do not (necessarily) allocate 

absolute emission ceilings, as in the permit approach. These baselines could be moving 

with economic growth, for instance if they are defined as the multiplication of some 

energy-efficiency standard with the production volume of firms, whereas the maximum 

allowable emission level for firms would be fixed under a permit trading scheme, also 

in the case of economic growth.  

 In the case of JI, the macro-baseline could be the national assigned amount of an 

Annex B Party. The micro-baseline for a particular project could be the relevant 

national environmental policy (such as standards, taxes, benchmarking or covenants) as 

planned to comply with this emission ceiling. This would also reflect the requirement 

that a project-specific JI baseline shall take into account relevant national and/or 

sectoral policies (CP, 2001b: 18). If legally binding emission standards are lacking, the 

assigned amount could be used as a basis to calculate the GHG emissions per unit of 

energy for its sectors and/or technologies at which its commitment would be achieved 

(Jepma et al., 1998). For instance, suppose that the commitment of some Eastern 

European country can only be fulfilled, as part of a set of measures, if the CO2 

emissions per unit of energy produced in the power sector would be reduced by 15 

percent on average. In this hypothetical example, the minus 15 percent would constitute 

the micro-baseline for JI projects in the power sector only. If such a project would 

generate an emission reduction of 20 percent, 5 percent (considered to be additional) 

would then be credited. Although the top-down approach can be applied in JI projects, 

the political will and administrative capacity for the approach may be lacking in the 

host countries. Rather, ‘(...) joint implementation is a device for avoiding the difficulties 

of setting the sectoral or national caps’ (Chomitz, 1999: 24).  

 The top-down approach is even more problematic for CDM projects. In the case 

of the CDM, the macro-baseline cannot be the assigned amount, since developing 

countries do not have emission ceilings under the Kyoto Protocol. Instead, it is possible 

that developing countries construct non-binding simulated targets, or even adopt 
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internationally binding ‘growth targets’ (e.g. Baker and Barrett, 1999), for instance 

measured in GHG emissions per unit of output rather than in terms of absolute 

emissions. However, there is a considerable risk that the macro-baseline will be set 

higher than business-as-usual predictions, leading to baseline inflation on both macro- 

and micro-level. Moreover, although top-down baselines for developing countries 

would reduce transaction costs and thus increase the level of investment activity, they 

also imply capacity building costs and upfront costs of macro-baseline determination 

and allocation (cf. Hargrave et al., 1999a). Furthermore, emitters do not necessarily face 

sanctions if they exceed non-binding top-down baselines. Although it is possible to 

decide that CERs can only be used by the buyer if all sources under the macro-baseline 

have met their micro-baselines (individually or in aggregate), this rule would require 

domestic penalties on sources that produce emissions above baseline levels, which in 

effect would convert the micro-baselines into binding targets.  

 Following Jepma (1999b), the different baseline methodologies may be 

summarized as follows: the project-based approach is micro-based and focuses on what 

would have happened without the project, the standardized matrix and benchmark 

approaches are meso-based and focus on what could have happened without the project, 

and the top-down approach is macro-based and focuses on what should have happened 

without the project. From the perspective of environmental effectiveness, both 

standardization and dynamic baselines are desirable institutional opportunities, since the 

former reduces baseline inflation and the latter decreases the uncertainty of credits not 

being based on real emission reductions.  

However, baseline standardization is politically more acceptable than adjustable 

baselines, because the former has environmental advantages and reduces transaction 

costs, whereas the latter has environmental advantages but raises transaction costs. In 

fact, contrary to ex post corrections, baseline standardization appeared in the text of the 

Marrakesh Accords of 2001. The CDM Executive Board shall develop and recommend 

to the CoP the ‘(…) appropriate level of standardization of [baseline] methodologies 

(…). Standardization should be conservative in order to prevent any overestimation of 

reductions in anthropogenic emissions’ (CP, 2001b: 46). Within the set of 

standardization options, the top-down baseline approach is preferable for projects in JI 

host countries that should develop environmental policy for domestic sources anyway to 
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comply with their assigned amounts. Top-down baselines are not feasible for CDM 

projects in developing countries without such policy or in JI host countries where 

environmental policy has not yet matured: in those cases, the matrix approach (either or 

not with benchmarking) is a transparent and cost-effective alternative.  

We have explained that credit trading, JI and the CDM calculate the emissions 

reductions from a counterfactual baseline that can never be observed. Although 

emissions will be reduced at relatively low costs in such projects, traditional 

environmental economics analysis is right to conclude that these mechanisms do not 

guarantee effectiveness on an (inter)national level. For instance, if the baseline is an 

energy-efficiency standard, total emissions will grow if firms expand their production 

and if new-comers arive. This would not be possible if firms operate under an emission 

ceiling – assuming that this ceiling does not exceed business as usual emissions (e.g. 

Anderson et al., 1999a: 118). However, these neo-classical oriented economists tend to 

underestimate the institutional opportunities to improve the effectiveness of credit-

based approaches by means of ex post baseline corrections and baseline standardization. 

Their view that emissions trading is environmentally superior must also be nuanced by 

relaxing the assumption that the fixed emission ceiling does not exceed business as 

usual emissions. In the next section we will demonstrate that emissions trading has a 

baseline problem of its own.  

 

3.4 Environmental Effectiveness of IET 

 

International emissions trading under IET Article 17, either in the form of permit 

trading or government trading, does not have a micro-baseline problem, simply because 

it does not use a micro-baseline, but an emission ceiling to calculate the emission 

reductions. However, it has a macro-baseline problem if this ceiling exceeds business-

as-usual emissions. If there is a gap between this official ceiling and these baseline 

emissions, permits or AAUs may be traded and used to cover emissions that might have 

remained unused without emissions trading. This macro-baseline problem is an 

institutional barrier of emissions trading that has become known as ‘hot air’ trading. If 

hot air is traded under the emission ceiling of the Kyoto Protocol, effectiveness is still 
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achieved in its formal interpretation, but not in its ethical interpretation. Trading hot air 

is economically attractive and legally possible, but without such trading it could be that 

actual emissions at the end of the first commitment period of all Annex B Parties 

together are lower than the Kyoto target. This problem as well as its potential solutions 

will be treated in the next subsections.  

 

3.4.1 Macro-baseline, hot air and uncertainty 

 

Emissions trading entails the establishment of a maximum emission level. A legally-

binding emission ceiling is created that covers a certain area (such as an industry sector, 

a country or a set of countries). The total emissions of all emission sources in this 

system are not allowed to exceed the emission limit (e.g. Tietenberg, 1992). The 

government determines, among other things, the time-path of maximum tolerated 

pollution per year for a future period of several years (say, five years). In a permit 

trading scheme, the number of permits issued per year is set equal to the maximum level 

of allowed pollution. If the ceiling for each firms over these years would be fixed and 

constant, the government must purchase and retire permits from the market to be able to 

lower the total emission level. However, the government does not have to buy the 

permits from the market if the annual and legally permissible level is not only allocated 

for several years to come, but also declines each year (if a reduction is envisaged). After 

such a pre-defined period of several years, the government can lower (or raise) the 

ceiling in a next period of commitments in order to tighten (or relax) its environmental 

policy (Mullins and Baron, 1997). A ceiling level alteration (in a subsequent 

commitment period) could be desirable to respond to changes, for example, in the 

understanding of climate change impacts.  

 How high should the total emission ceiling be set? Obviously, to obtain a 

reduction, the emission ceiling must be set lower than the ‘macro-baseline’ of business-

as-usual emissions. The problem of baseline determination is underrated in much of the 

existing theoretical literature with respect to trading under IET Article 17. It is 

frequently argued that any international emissions trading system will result in real 

emission reductions assuming that each country’s ceiling or quota is set lower than its 
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historical, actual and/or future emission levels (cf. Tietenberg, 1992; Mullins and 

Baron, 1997; Anderson et al., 1999a).6 However, this assumption may not hold for real-

life international environmental agreements, in which states may receive generous 

emission budgets due to different kinds of political and institutional factors. Examples 

of such factors are incomplete information (such as incorrect macro-baseline 

projections), the exertion of negotiating power, or considerations of equity and political 

acceptability. 

 The hot air problem emerges in emissions trading systems if a country’s macro-

baseline emissions (probably) remain below its negotiated emission budget. If the 

assigned amounts of some countries under the Kyoto Protocol exceed their expected 

business-as-usual emission figures, they may end up with unused AAUs that can either 

be banked or transferred, without having to take mitigation efforts. Without trading, 

assuming that the other countries use their assigned amounts completely, total GHG 

emissions in 2008-2012 would be even lower than agreed upon in the Kyoto Protocol. 

However, when emissions trading is allowed, the hot air countries will be able to sell 

this surplus to other countries that will use it to cover emissions that would not have 

been allowed without the transfer of this surplus. Because hot air trading occurs under 

the emission ceiling of the Kyoto Protocol, it is legally allowed, but it is ethically 

undesirable as it would make overall emissions higher than without such trading. The 

issue of hot air makes emissions trading problematic, because with emissions trading 

the hot air can be sold.  

 Although it could turn out that hot air will be traded under the Kyoto Protocol 

by some industrialized Parties, for example Australia (e.g. Hamilton, 1998), most 

analysts expect that hot air will be available in particular from Central and Eastern 

European Parties with economies in transition. At CoP3 in 1997 in Kyoto (Japan), the 

Russian Federation and the Ukraine have managed to negotiate stabilization targets for 

the commitment period 2008-2012 based on 1990 levels. Since these countries face 

strong economic decline due to problems of transition and economic restructuring, they 

                                                 
6 For instance, Mullins and Baron (1997) argue against ‘weak limits’ which they define to be equal to or 
above future business-as-usual emissions. Anderson et al. (1999a) state, in the context of domestic permit 
trading, that: ‘The limitation on the total allowances made available [should be] a number designed to be 
lower than the number that would cover business as usual emissions (...)’ (Anderson et al., 1999a: 118).  
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will probably not reach this emission level in a business-as-usual scenario. This would 

allow them to sell parts of their assigned amounts to other Annex B Parties without 

having to reduce emissions.7 This is not possible in JI projects that involve real 

reductions when the micro-baseline is correct (see previous section). The basic reason is 

that JI baselines are derived from business-as-usual emissions, not from the allowed 

emission ceiling (in which case it would also run into a hot air problem). Therefore, the 

credits created by a JI project correspond, in the ideal case, with emissions lower than 

the anticipated business-as-usual emissions and hot air is not mobilized. Although hot 

air trading could be seen as unethical (because the result is that emissions can be 

covered that would otherwise not have been covered), as explained before, Bashmakov 

(1999) has the opposite moral view and considers the tradeable hot air in Eastern 

European as a legitimate compensation for the emission reductions induced by the 

economic decline which resulted from the disintegration of the centrally planned 

economic system. 

Unfortunately, it is always difficult to calculate the precise amount of hot air 

trading in advance due to the inherent uncertainty of macro-baseline emission estimates. 

Therefore, the projections of hot air under the Kyoto Protocol differ considerably. 

Michaelowa and Koch (1999a) rightly emphasize that there is a ‘range of forecasts’ 

which originate from several studies using diverse assumptions and different data. In a 

survey by Zhang (2000b) of several different models, the hot air projections under the 

Kyoto Protocol vary between 92 and 374 MtC-eq, roughly somewhere between zero 

and 50% of the required Kyoto reduction efforts, depending on the estimated level of 

business-as-usual emissions. In another (more limited) survey, Haites (1998) considers 

hot air estimates which vary from practically zero to almost 25% of the Kyoto 

commitments (namely 3 to 220 million tons of carbon compared with an annual demand 

of 1000 million tons of carbon).  

Because GHG emissions generally rise (/fall) as the – fossil fuel driven – 

economy grows (/declines), the magnitude of hot air under the Kyoto Protocol depends 

                                                 
7 Since the US (when it had not yet withdrawn from the Kyoto Protocol) was expected to be a large net 
buyer of (hot air) assigned amounts, one commentator cynically remarked that ‘American Cadillacs will 
be fuelled by Russian depression’ (in: Hamilton, 1998). 
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mainly on the economic growth of the former Soviet countries for the period 2000-

2012. In 1995 CO2 emissions in the Russian Federation were 26% below 1990 levels 

(COP II Report, 1997: 52; IDR/RUS, 1997: 3). During the period 1990-1996 CO2 

emissions in Central and Eastern European countries have declined by 31% below 1990 

levels (Jefferson, 1997). The Russian energy-related CO2 emission level in 1997 was 

29% lower than the 1990 level (Bashmakov, 1999). According to Bashmakov (1999), 

assuming pre-budget banking (using entitlements of 2000-2008 for the emission 

‘budget’ of 2008-2012), the Russian Federation may have roughly 2 billion tons of CO2 

emissions for sale in the first commitment period. By subtracting Annex B countries’ 

emission targets from their projected business-as-usual emissions between 2008 and 

2012 on the basis of US International Energy Outlook data, Hamwey and Baranzini 

(1999) expect that the hot air will at maximum correspond to 1/3 of the total GHG 

offset market in a low economic growth scenario.  

Many hot air estimates are based on carbon or CO2 emission data provided by 

the International Energy Agency (IEA). On the basis of IEA data, Priddle (1999) 

estimates a 13% reduction by 2010 for the former Soviet countries from business-as-

usual emissions, which could be sold as hot air. Baron et al. (1999) project 15% hot air 

in 2010 for countries with economies in transition (574 million tons of CO2 compared 

with a total annualized assigned amount of 3852 million tons of CO2), whereas Haites 

(1998) comes up with a hot air figure of about 16% of the Annex B commitments (165 

million tons of carbon compared with an annual reduction from business-as-usual 

emissions of 1000 million tons of carbon).  

On the basis of emission scenarios generated by the World Energy Council 

(WEC) and the International Institute for Applied Systems Analysis (IIASA), the latter 

institute released an interim report in October 1998, reviewed by 100 experts, in which 

they find that hot air trading will be possible even in scenarios with high economic 

growth and carbon-intensive technologies (Victor et al., 1998). They expect this carbon 

‘bubble’, as they call it, to be more than 1000 million tons of carbon (in the central 

scenario). To illustrate: if this is correct and the Russian Federation and the Ukraine 

would trade this surplus, then the emission targets of the Kyoto Protocol will be realized 

(assuming full compliance of all Parties), but without trading the emissions in the first 

commitment period might have been 1000 million tons of carbon lower. Nevertheless, 
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this hot air figure is much higher than the other studies referred to above. Although it is 

difficult to come up with one final figure of ‘informed speculation’ about the expected 

magnitude of hot air under the Kyoto Protocol, the average appears to lie between 10 

and 30 percent of the reduction efforts necessary to meet the aggregate emission target.  

 The hot air issue may not be confined to Central and Eastern European 

countries. Hamilton (1998) believes that Australia will be able to sell a substantial 

amount of hot air due to its favourable assigned amount which allows an increase of 

GHG emissions of 8% from 1990 levels. Furthermore, the hot air problem probably also 

applies to developing countries which might wish to take up commitments somewhere 

in the future and engage in emissions trading (Michaelowa and Koch, 1999a).8 On the 

one hand, emissions trading lowers compliance costs, providing an incentive to accept a 

more stringent target than without trading. On the other hand, emissions trading 

provides an incentive to negotiate a generous emission ceiling in order to maximize the 

economic gains from trading (O’Connor et al., 1997: 28). The consequence might be 

that hot air is allocated. Furthermore, according to Baumert et al. (1999) it is likely that 

excess emissions for new participants would be welcomed by some industrialized 

countries, since it would make compliance less expensive for them. Therefore, taking 

into account economic interests and negotiating power, it is naïve to believe that ‘[hot 

air] is a temporary phenomenon because it is unlikely to happen again in a future budget 

period’ (Metz et al., 2001: 175).  

 

3.4.2 Dynamic versus static perspectives on the macro-baseline 

 

We pointed out above that hot air is problematic, because it can be sold and used to 

cover emissions elsewhere that might not have been covered without trading. This view 

assumes an ex post perspective on the negotiated emission targets by taking those 

targets as given. However, (trade in) hot air is not problematic from an ex ante 

perspective on the negotiations in which the level of the negotiated emission targets of 

the Kyoto Protocol depends on the level of flexibility created. We will demonstrate that 

                                                 
8 This can be referred to as ‘tropical air’ (by analogy with the trading of ‘hot air’), although Goldberg 
(1998) rather uses this term to refer to baseline inflation in projects in developing countries. 
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hot air becomes unquestionable once it is redefined as an allocation issue (instead of an 

environmental issue). The dynamic mechanism behind this argument is roughly that the 

higher the level of flexibility is created, the higher the level of the accepted emission 

targets will be.  

Some authors consider the allocation of hot air as a side-payment (or ‘bribe’) for 

the acceptance of the cap and trade provisions under the Kyoto Protocol (e.g. Shogren 

and Toman, 2000: 32), which was also the case in the domestic SO2 emissions trading 

market in US (Klaassen and Nentjes, 1997: 402). Although the US initially signalled at 

CoP3 in Kyoto in 1997 only to be willing to adopt a stabilization target, it was finally 

willing to accept a reduction target, because emissions trading was included in the 

Protocol, while it had the prospect of being able to buy cheap hot air from the Russian 

Federation and the Ukraine (e.g. Oberthür and Ott, 1999). These former Soviet 

countries were finally persuaded to adopt a target, because they had the prospect of 

probably being able to sell (some) emission space that they will not use anyway to the 

industrialized West. Consequently, it could be argued that the allocation of hot air was 

necessary for some countries to make their emission limits acceptable. Taking away this 

hot air might have prevented them to accept the specific negotiated emission targets in 

the past (e.g. Baumert et al., 1999) and may prevent them in the near future to ratify the 

Kyoto Protocol (e.g. Bohm, 1999).  

 In a simple rational choice model, Boom (2000b) demonstrates that the US has 

only been willing to accept a relatively stringent cap on its emissions in the expectation 

that the emission reduction could be implemented in Central and Eastern Europe by 

way of emissions trading that includes hot air (which of course is also in the interest of 

the Russian Federation and the Ukraine as potential sellers). The analysis also reveals 

that if the EU had blocked the allocation of hot air to Central and Eastern Europe, the 

US would have commited itself to a much less stringent emission ceiling which might 

even have prevented an agreement in 1997 in Kyoto in the first place. Importantly, from 

an environmental perspective, when hot air would not have been allocated, this model 

points at the possibility of a less stringent US emission cap that exceeds the volume of 

hot air in the Kyoto Protocol.  
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 This ex ante perspective on the negotiations (in which the targets are not seen as 

given) would seem to suggest that hot air trading is more an opportunity than a barrier 

in establishing emission ceilings. This is true for the decision-making stage, but once 

trading and hot air are established to ensure that countries accept certain emission 

targets, some actors may try to block the implementation stage of hot air trading. This 

actually happened, not only in the form of green NGO opposition, but also in the form 

of the proposal of the EU, prior to CoP6, to limit hot air by placing a quantitative 

restriction on the use of the Kyoto Mechanisms (SBSTA/SBI, 2000). A simplifying 

point of view would suggest that the EU followed this strategy to play, intended or not, 

some sort of ‘seduction game’. This strategy would amount to, first, tempting the 

Americans, Japanese and Russians to sign an agreement with (stringent) emission 

ceilings, while promising emissions trading. Then, in the next negotiating stage, this 

promise is withdrawn by proposing to restrict trading without allowing a renegotiation 

of the targets. Trading is then restricted to limit hot air sales, which – albeit formally 

effective and not problematic from an ex ante perspective – leads to emissions being 

covered by the seller that might not have been covered without such trading from an ex 

post perspective on the negotiations (e.g. Grubb and Vrolijk, 1998). This shows that the 

ethical interpretation of the effectiveness of hot air trading might resurface in the 

implementation stage after the targets have been set. Hot air is an institutional feature 

that becomes an institutional barrier to get emissions trading up and running once actors 

start to block its implementation.  

Another dynamic aspect of hot air is that it is not only a feature of the first 

commitment period, but banking encloses (or ‘institutionalizes’) the initially negotiated 

hot air permanently into the trading system, since banking allows for the transfer of 

unused hot air to future commitment periods. The carry-over of hot air is possible on the 

basis of Protocol Article 3.13 stating that the emissions of an Annex B Party which are 

less than its assigned amount in a commitment period can be added to its assigned 

amount for subsequent commitment periods. While the carry-over of ERUs and CERs is 

restricted to 2.5% of the assigned amount, banking to the next commitment period is 

unrestricted for any AAUs held by an Annex B Party in its national registry which have 

not been retired or cancelled (CP, 2001b: 61).  
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At the same time, while recognizing its inherent uncertainty, the scale of the hot 

air problem should not be overestimated. In a modest growth scenario, the IEA (1999b) 

forecasts that, of the total reductions (compared to business-as-usual emissions) 

expected to be needed in 2010, 10% might come from hot air in Central and Eastern 

Europe. Without this hot air, the Kyoto Protocol results in global emissions in 2010 of 

around 27.3 billion tonnes of CO2. With hot air, CO2 emissions would be 27.6 billion 

tonnes, which is a difference of only 1%. If neither the US nor the Eastern Europeans 

would ratify the Protocol, emissions would be 31 billion tonnes of CO2 (and hence 14% 

higher), so that the long-term climate objective would definitely be out of reach. 

Furthermore, at least in theory, it is possible that the Russian Federation and the 

Ukraine would experience higher economic growth rates than anticipated in which case 

the hot air might not even exist at all.  

 However, the central issue is that neo-classical economic analyses either neglect 

institutional features such as hot air (e.g. Montgomery, 1972), or recognize such 

features but see hot air as an unproblematic allocation aspect that neither affects 

efficiency nor formal effectiveness (e.g. Tietenberg et al., 1999). From that perspective, 

it can be defended that trading and thus also hot air trading would generate a price per 

tonne of CO2, which provides the Russian Federation and the Ukraine with an incentive 

to reduce emissions if the associated costs are below the market price. However, we 

have seen that (neo-)institutional econonomic analysis rather makes a distinction 

between two types of environmental effectiveness and sees hot air as an institutional 

feature that affects the effectiveness of the trading scheme during the already negotiated 

first commitment period, not from a formal perspective, but from an ethical perspective 

(as explained before).  

This also means that hot air trading may not only increase the political 

acceptability of an emission ceiling (as neo-classical economists suggest), but could 

also decrease political (and public) support of climate policy in general and emissions 

trading in particular when moral values play a role. Actors in society might associate 

and confuse emissions trading (that makes effectiveness cheaper and easier to achieve) 

with hot air trading (that undermines effectiveness from an ethical and static perspective 

by making emissions higher than without trading). If such a perception takes hold, the 

credibility of emissions trading will be undermined (e.g. Butzengeiger et al., 2001), 
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which may hinder the implementation of such a scheme. Note that this would also 

interfere with the agenda of (neo-classical) economists to get a working emissions 

trading scheme. There are several options to reduce the hot air problem, which will be 

discussed in the next subsection. 

  

3.4.3 Options to limit hot air trading 

 

Several options have been proposed in the literature to cope with the hot air problem 

under Article 17 of the Kyoto Protocol. We will discuss the advantages and 

disadvantages of seven of them: 

• renegotating the targets; 

• transaction tax; 

• pre-budget banking; 

• quantitative restriction on trading; 

• hot air purchase and retirement; 

• excess emission reductions system; 

• eligibility requirements. 

 

Firstly, at least in theory, it is possible to renegotiate the assigned amounts of the 

Russian Federation and the Ukraine. To reduce the hot air problem their emission 

targets can be strengthened from stabilization to reduction commitments. However, the 

Russian Federation and the Ukraine would then loose the competitive advantage of 

being able to sell hot air. Therefore, they are likely to perceive such a renegotiation as 

unfair (cf. Bashmakov, 1999; Morlot, 1998). Moreover, potential buyers (such as the 

EU or Japan) would loose some of the options to purchase relatively cheap assigned 

amounts from abroad. A related option, suggested by Baumert et al. (1999: 13), is to 

redefine the emission caps of the countries with economies in transition by turning them 

into carbon intensity targets. However, although it would reduce the threat of hot air 

trading, this proposal would introduce another environmental disadvantage as it would 

take away the emission ceiling for Central and Eastern European countries. Keeping in 

mind that the Protocol would have to be amended by a three-fourth majority vote of 
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Parties present and voting (Article 20.3), against the background of the mutual 

economic interest of buyers and sellers to maintain the hot air, a renegotiation of the 

targets for the Russian Federation and the Ukraine is unlikely to be politically 

acceptable.   

 Secondly, Zhang (1998a) proposes to impose a transaction tax solely on 

emissions trading with Central and Eastern European Parties in order to reduce the 

demand for hot air during the first commitment period.9 The tax rate could be imposed 

on the buyer side only, with zero rate for transactions between legal entities within the 

advanced OECD countries, but with a higher rate for transactions between them and 

legal entities in countries with economies in transition. Tietenberg et al. (1999) argue 

that the tax rate for transactions within the advanced OECD countries should not be set 

at zero (to meet the supplementarity requirement), but should be lower than that 

between them and countries with economies in transition. Buyer countries’ 

governments could use the revenues from the tax for several (environmental) purposes. 

For example, the revenues could be used to subsidize technology transfer to developing 

countries, to stimulate R&D investments in climate-friendly technologies or to retire hot 

air allowances from the market.  

On the one hand, although a transaction tax raises the total costs of meeting the 

Kyoto commitments, it reduces demand for hot air and it would be less trade-restrictive 

than imposing a percentage limitation on the use of emissions trading. On the other 

hand, a transaction tax provides a competitive disadvantage for Central and Eastern 

European countries, which they are likely to perceive as unfair (cf. Bashmakov, 1999; 

Morlot, 1998). Because of the tax, OECD countries will be less interested in buying 

(hot air) AAUs from them, ceteris paribus. This means that the chances of being 

politically acceptable are small because of the high probability of political opposition, 

in particular from the Russian Federation and the Ukraine. Furthermore, this proposal 

not only provides a disincentive for trading and cost reductions, but it also does not 

effectively exclude the hot air from the Kyoto Protocol. 

                                                 
9 A more or less comparable construction of permits and taxes was made under the Montreal Protocol to 
reduce ozone-depleting chemicals in the US. The US Congress complemented the marketable permit 
approach with a special tax on ozone-depleting chemicals for several reasons, among which the concern 
about the weakness of the targets and the related concern about the excess profits to which the allowance 
holders would be entitled (cf. Tietenberg, 1992: 40).    
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Thirdly, Zhang (1998a) proposes to include pre-budget banking of emission 

reductions which have been achieved only in industrialized countries (between 2000-

2008), while explicitly excluding Central and Eastern European countries from this 

possibility. However, the latter are likely to perceive this proposal as unfair, because it 

only favours those countries that are relatively prosperous already. Moreover, this 

proposal would neither limit the trading of hot air during the first commitment period 

2008-2012, nor the carry-over to a subsequent commitment period. In addition, the pre-

budget banking of (some) Annex B Parties’ emission reductions between 2000 and 

2008 would inflate the overall emission ceiling of the first commitment period.  

 In order to prevent an emission ceiling inflation as in Zhang’s (1998a) scheme, 

Jepma (1999c) suggests that the Parties could decide to introduce an early action 

modality for JI, while respecting the Annex B Parties’ assigned amounts. This could be 

done by environmentally ‘fueling’ (or ‘financing’) pre-budget banking from a part of 

their assigned amounts. The investor country’s assigned amount should be lowered 

corresponding with the amount banked between 2000 and 2008, which has the obvious 

disadvantage of tightening this Parties’ commitment during the first commitment 

period.10 Therefore, instead of lowering the emissions budget, Jepma (1999c) mentions 

the option to restrict the environmental ‘fueling’ of banking to portions of assigned 

amount secured from abroad through host country ERUs (or, alternatively, through 

either CERs or AAUs). However, Parkinson et al. (1999) argue that any tightening of 

the target of the JI host country to prevent a ceiling inflation from banking is unlikely to 

be acceptable for them, so that they rather prefer a partial crediting regime. Instead, 

Michaelowa and Koch (1999a) plead for using the sales of hot air permits to finance 

non-quantifiable JI projects, such as environmental education, energy audits and 

capacity building of environmental NGOs. However, such projects will most likely not 

offset the entire hot air potential.  

 Fourthly, prior to CoP6, the EU (supported by countries such as China and 

India) proposed to limit hot air by placing a quantitative restriction on the use of the 

                                                 
10 For instance, Annex I Parties could set aside, say, 5 or 10 percent of their assigned amount to ‘fuel’ 
banking. Hence, if a Party wants to obtain early emission reductions for JI projects during 2000-2008, the 
assigned amount during 2008-2012 will have to be lowered with a corresponding amount (Jepma and 
Van der Gaast, 1999).   
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Kyoto Mechanisms (SBSTA/SBI, 2000). However, after fierce opposition from other 

industrialized countries, the EU gave up its proposal and accepted the unspecified 

requirement that domestic action shall be a ‘significant element’ of Annex B countries’ 

climate policy (CP, 2001a). The EU made this compromise to prevent that other Annex 

B Parties would follow the US and abandon the Protocol as well. Moreover, some of the 

environmental concerns of the EU were accommodated by means of restrictions on the 

use of sinks and the requirement that each Annex B Party shall maintain a commitment 

period reserve which should not drop below 90% of its assigned amount (or 100% of 5 

times its most recently reviewed inventory, whichever is lowest). The trade restriction, 

as initially proposed by the EU, is not effective: it probably limits hot air to one-third of 

its potential magnitude (Baron et al., 1999). In addition, a ceiling on trade is likely to 

increase carbon leakage to non-Annex B countries. Trade restrictions are inefficient and 

increase the costs of GHG control, thus raising the price of energy-intensive products in 

Annex B countries. That gives developing countries a comparative advantage in those 

markets. As a result, the developing countries will increase energy-intensive production 

and global emissions will rise, because they are not restricted by formal targets. This 

emission growth could even surpass the reduction of hot air. Furthermore, even if the 

EU proposal would be effective, the hot air countries, such as the Russian Federation, 

still have the opportunity to use the hot air in the future by banking it to a subsequent 

commitment period on the basis of Article 3.13. 

 Fifthly, the rough guidelines for another potential compromise were sketched by 

Nentjes and Woerdman (2000), who propose that the EU should buy and retire the hot 

air from the market, while it should also accept unrestricted trading. This combination 

would have several advantages. The EU shows leadership and gets an effective Protocol 

without hot air. The Russian Federation earns money for its hot air. Industrialized 

countries such as the Canada and Japan obtain the possibility to trade efficiently without 

quantitative restrictions. The EU shows responsibility without affecting developing 

countries: the elimination of hot air implies stricter reduction targets for the 

industrialized countries and the developing countries are not restricted in receiving 

money and technology via CDM projects. Although the cancellation of AAUs (and 

other emission reduction entitlements) is, in itself, allowed by the CoP (CP, 2001b: 64), 

this proposal has a practical problem given the potential difficulty to predict the 
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available amount of hot air. Another disadvantage is the political difficulty to decide 

how to provide the money for the acquisition and retirement of hot air. Nevertheless, 

there are some options available. For instance, it could be (partly) financed from the 

revenues of a transaction tax on all Kyoto mechanisms (similar to the current adaptation 

tax defined only for CDM transactions in Article 12.8), which would be less trade-

restrictive than a quantitative ceiling on trade.  

Sixthly, another alternative to deal with the hot air issue was provided by 

Switzerland who proposed – also in the run-up to CoP6 – to only make those units of 

assigned amount eligible for transfer via IET Article 17 which are clearly ‘backed up’ 

by a GHG emissions reduction beyond business-as-usual emissions. An example may 

clarify this proposal. Suppose a Party has been assigned with an amount of 100 units of 

GHG emissions per year during 2008-2012. According to its business-as-usual 

emissions scenario, the emissions turn out to be only 90 units per year. Under the 

proposal this Party could only transfer assigned amount units via IET if it reduces its 

emissions to a level lower than 90 units per year. The 10 units business-as-usual 

reduction would, in this system, not be eligible for trading. The practical disadvantage 

of the Swiss proposal is that it remains rather difficult to determine the business-as-

usual scenario for a country. In addition, if an ‘excess emissions reductions’ system 

would be applied to emissions trading, the amount of excess reductions should have to 

be known beforehand in order not to frustrate the scope for early IET transfers. 

However, this seems to be a difficult option as long as clear internationally agreed rules 

are absent on who (and how they) will determine the amount of such excess reductions. 

Seventhly, a more indirect policy option to possibly exclude the hot air while 

maintaining an effective and efficient (albeit potentially smaller) trading system, is to 

demand that participants must satisfy certain eligibility criteria, for instance with 

respect to accurate monitoring and adequate enforcement, before they are allowed to 

trade. Many observers believe that this should be advocated irrespective of the hot air 

problem in order to obtain a credible trading system (e.g. Tietenberg et al., 1999). 

However, depending on the stringency of the eligibility rules, the result could be that 

these requirements de facto exclude those Parties which are also likely to supply the hot 

air quota if the Russian Federation and Ukraine would be unlikely to meet the 

requirements in the short term (before and/or during the first commitment period). One 
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of the disadvantages of this eligibility approach is that it potentially excludes those 

Annex B countries from the trading system that also have the cheapest abatement 

options, thereby reducing the cost saving potential of the Kyoto mechanisms. Moreover, 

the possible exclusion of notably Eastern European countries would deprive them, in 

principle, of the option to reduce the costs of meeting their Kyoto commitments by 

means of trading.  

 These policy options to eliminate hot air clearly demonstrate that each 

alternative contains one or more dilemmas to be solved or trade-offs to be made, for 

instance between efficiency and equity or between effectiveness and acceptability. In 

addition, this survey of proposals makes clear that neither of them is capable of 

completely eliminating the hot air from the Kyoto Protocol to the detriment of its 

environmental effectiveness. Moreover, although hot air is not so much a problem from 

a dynamic perspective, it remains to be perceived as a political problem among various 

actors with different interests, perceptions, values and negotiating power. Excluding the 

hot air from trading is unlikely to be acceptable for potential buyers, such as Japan, and 

for potential sellers, such as the Russian Federation, whereas leaving the hot air 

untouched is undesirable for those who stress the (moral) environmental integrity of the 

industrialized countries’ commitments, such as the EU and the environmental NGOs.  

Nevertheless, the withdrawal of the US from the Kyoto Protocol in March 2001 

changed the game and seems to have increased the acceptance of hot air by the EU and 

the green NGO community as a ‘necessary evil’ to keep Annex B Parties such as Japan 

and the Russian Federation on board of the Protocol. Looking back on the climate 

change negotiation process, it seems that the hot air was necessary for several Annex B 

countries to accept an emission ceiling. Attempts to eliminate the hot air met with 

political opposition from various buyers and sellers, except for the EU that initially 

condemned the hot air from an ethical perspective. The analysis above not only 

demonstrates that the hot air will be politically difficult to remove from the trading 

system, but also that this institutional barrier nuances the traditional view that emissions 

trading is perfectly effective.  
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3.5 Non-Compliance and Liability under the Kyoto Mechanisms 

 

Non-compliance by emitting more or reducing less than previously agreed is a major 

potential environmental bottleneck of the Kyoto Protocol. The question to be 

investigated is to what extend the Kyoto Mechanisms in general and international 

emissions trading in particular will improve or deteriorate compliance. Instead of 

postulating that ‘(…) under a permit scheme (…) there is, in principle, no problem in 

achieving the target’ (Baumol and Oates, 1988: 178), we shall drop the usual and often 

implicit assumption that compliance and non-compliance procedures are perfect. The 

view that permit trading and government trading are always environmentally effective 

changes if this assumption is relaxed. 

 

3.5.1 Non-compliance procedures 

 

Non-compliance affects environmental effectiveness (in its formal interpretation) and 

can result either from a good faith miscalculation or from a willful cost-benefit 

consideration (Klaassen and Nentjes, 2002). Various governments and authors (e.g. 

Werksman, 1999a; Tietenberg et al., 1999) find it unlikely that informal pressures and 

positive or soft sanctions will be sufficient to induce nations and individual emitters to 

comply rigorously with the entitlement systems envisioned under the Kyoto Protocol. 

Therefore, the international community agreed upon the establishment of non-

compliance consequences at CoP7 in 2001 (CP, 2001b: 76). Instead of presenting an 

overview of all facilitative and enforcing (non-)compliance measures and provisions 

(such as the 90% commitment period reserve that restricts the discretion to oversell), we 

will summarize and analyze the negotiated non-compliance sanctions. If an Annex B 

Party exceeds its assigned amount, the enforcement branch of the so-called Compliance 

Committee shall: 

1. require a compliance action plan from that Party with causes, measures and 

time-tables to handle the problem, 
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2. suspend that Party’s eligibility to trade under Article 17, 

3. deduct 1.3 times the amount in tonnes of excess emissions from that Party’s 

assigned amount in the second commitment period. 

 

The first consequence is straightforward. The second consequence implies that 

emissions under the emission ceiling can be traded, including hot air emissions, but 

emissions as well as Article 17 emission transfers above this ceiling are not allowed. It 

also implies that projects under Article 6 and 12 are not affected, presumably because 

they are considered to generate real reductions. The third consequence is a lowering of 

the assigned amount of a non-complying Party in the second commitment period. 

Financial penalties, which are a central element of the emissions trading ‘blue-print’ 

(e.g. Tietenberg et al., 1999), could not be agreed upon by the states involved (although 

one might argue that an enforced deduction penalty has a similar impact).  

This compliance system is not perfect. The first problem is that Parties are 

allowed to carry-over excess emissions from the first to the second commitment period 

based on Protocol Article 3.13 (see also CP, 2001b: 61). They are probably also allowed 

to transfer these excess emissions from the second to the third commitment period, and 

so on, so that it is not possible to enforce the deduction penalty. This penalty is only an 

incentive to restrict borrowing for those Parties that have already decided to comply 

over a finite range of commitment periods. The second problem is that the targets of the 

second commitment period have not been negotiated yet. This means that a non-

complying Party will calculate or try to make an assessment of its potential non-

compliance and strategically try to negotiate a higher assigned amount for the second 

commitment period than it would under full compliance (Zhang, 2001). For instance, a 

non-complying Party can try to obtain a higher budget by threatening not to sign or 

ratify a next agreement that would not incorporate this favour.  

Nevertheless, the second effect can be nullified by requiring that the Parties 

conclude negotiations about a second commitment period before the start of the first 

commitment. Therefore, the president of CoP6 proposed that discussions on the second 

commitment period ‘(…) should start no later than 2005 and be concluded by 2008’ 

(Pronk, 2001: 15). However, as far as we can see, this request was not adopted by the 

Parties, neither as part of the Bonn Agreement nor as part of the Marrakesh Accords. 
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Pronk’s proposal was, in fact, a stronger version of Protocol Article 3.9 that requires the 

Parties to initiate the ‘consideration’ of such commitments at least seven years before 

the end of the first commitment period.  

Still, the aforementioned compliance procedures elaborated on the basis of the 

Kyoto Protocol are a remarkable international political and legal achievement. Firstly, 

since no international institution (‘world government’) exists to enforce compliance 

over sovereign states, penalties are seldomly agreed upon or used (e.g. Morlot, 1998). 

Secondly, compliance-facilitating measures (such as the requirement of publicly 

available emissions data) are generally considered to be more politically acceptable than 

compliance-incentive measures (such as the imposition of penalties as decided upon), 

since the former do not punish (buyers from) non-complying sellers contrary to the 

latter (e.g. Morlot, 1998). 

 Standard environmental economics and instrument choice theory typically focus 

on the differences between the effectiveness of permits and other environmental policy 

instruments, such as taxes (e.g. Baumol and Oates, 1988). In such comparisons, the 

international permit or quota trading ‘blue-print’ usually assumes that state compliance 

is perfect. However, in the real world, governments may not (be able or willing to) 

comply with the previously agreed emission limits. The question is to what extent 

emissions trading helps or hinders to achieve compliance. There are two opposing 

views in this matter. The first is that emissions trading improves compliance, since it 

lowers emission reduction costs and therefore reduces the benefits of not complying. 

The second is that emissions trading deteriorates compliance, since it gives a Party the 

incentive to oversell AAUs beyond the emission budget.  

 Klaassen and Nentjes (2002) have shown that the effect of emissions trading on 

compliance depends on the Parties’ willingness to comply voluntarily. Assuming (for 

the moment) that the buyer is not liable for the non-compliance of the seller, their model 

indicates that emissions trading does not change the compliance gap that would emerge 

without emissions trading if buyers and sellers have an equally low propensity to 

comply. The trading option will not be used: the sellers might be willing to oversell at a 

sufficiently high price, but no buyer is willing to pay that price. However, if the buyers 

have a higher propensity to comply than the sellers, the former are willing to pay that 

price. Buyers then compensate the sellers for their subjective costs of being branded as 
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unreliable or irresponsible Parties that sell AAUs which do not sufficiently reduce their 

emissions to cover their sales. In that case, buyers will reduce their emissions less than 

they would have done without emissions trading by purchasing AAUs that are not 

covered by emission reductions of the seller. If it is true in reality that the compliance 

culture is stronger developed in Annex B countries that are potential buyers, like the EU 

and Japan, than in Annex B countries that are potential sellers, like the Russian 

Federation and the Ukraine, which some believe to be the case, it would mean that 

emissions trading might indeed deteriorate compliance. To deal with this potential 

threat, it is possible to shift liability from the seller to the buyer, which will be discussed 

hereafter.  

 

3.5.2 Liability options 

 

Who should be held liable if tons of carbon have been sold, while the seller has emitted 

more than its (remaining) assigned amount: the buyer and/or the seller? Several (neo-

classical) economists have actually thought about the design of liability (or 

‘accountability’) rules, with some even considering them as essential for the success of 

an emissions trading scheme (e.g. Zhang, 1998b). In general, the literature on this topic 

hardly considers buyer non-compliance and tends to focus on seller non-compliance. 

The main reason is that selling parts of the assigned amount (or permits) tightens the 

emission budget for the seller, possibly making compliance more difficult. The 

possibility of buyers’ non-compliance seems to be less interesting in this debate, since 

their emission budget is broadened via trading in order to avoid non-compliance in the 

first place.  

 Seller liability means that any allowances acquired by the buyer are valid 

regardless of whether the seller is in compliance with its commitments under the 

Protocol. Buyer liability implies that the buyer is liable for the non-compliance of the 

seller. The advantage of adding buyer liability is not that it would solve the compliance 

problem, but that it strengthens compliance incentives. It discourages buyers (countries 

or firms) to purchase tons of emission reductions from countries that appear to be 

heading towards non-compliance. The disadvantage is that it would also erode the 
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commodity nature of permits by allowing them to be retroactively devalued. This raises 

transaction costs by creating price uncertainty until the moment that compliance is 

checked.  

Buyer liability would discourage trading. However, at least two arguments can 

be mentioned to put this assessment into perspective. Firstly, in a buyer liability 

arrangement, seller non-compliance could also be seen as an investment risk that the 

purchaser is capable of dealing with as long as the liability rules are transparent. 

Secondly, buyer liability may stimulate the confidence of (potential) traders in the 

environmental robustness of an emissions trading market as it enhances the probability 

that traded assigned amounts represent real GHG emission reductions.  

 Buyer liability can also be established as the last resort (Mullins, 1998). In the 

first instance, if non-compliance has been established, the sellers could be given the 

opportunity to buy assigned amounts in a true-up period. In the second instance, if the 

sellers, after the true-up period, still do not hold sufficient assigned amounts to cover 

national emissions, the excess emissions could be deducted from its assigned amount in 

a next commitment period. Thirdly, if all of these options have failed, the buyers’ parts 

of assigned amount purchased from the non-complying seller could be discounted or 

invalidated. This invalidation could, for instance, proportionally reflect the degree to 

which the selling country has oversold, or is expected to oversell (e.g. ETC/JIN, 1998; 

Michaelowa and Koch, 1999b).  

If the Mullins proposal is compared with the actual non-compliance procedure 

as described above, it becomes clear that the CoP in 2001 stopped at the second 

instance of seller liability. Buyer liability and discounting are not mentioned in the 

Marrakesh Accords (CP, 2001b) and turned out to be unacceptable so far. The fact that 

buyer liability raises transaction costs could explain this, as it would have made those 

governments in favour of an efficient carbon trading scheme less willing to ratify the 

Kyoto Protocol (in particular after the withdrawal of the US from the Protocol in March 

2001). The only limited instance of buyer liability decided upon is that each Annex B 

Party shall ensure that the total quantity of RMUs issued into its registry as well as the 

acquisition of CERs does not exceed the established limits for sinks (CP, 2001b: 63). 

But each Party remains responsible for its own level of emissions. Also before 

Marrakesh, most authors (e.g. Baron, 1999a; Mullins, 1998; Tietenberg et al., 1999) 

 149



Chapter 3   Environmental Effectiveness of the Kyoto Mechanisms 

argued that seller liability was already in place under Article 17, because Article 3 

refers to transfers of allowable emissions from one nation to another without suggesting 

that transfers would be invalid if the seller is not in compliance.  

Tietenberg et al. (1999) argue that the choice for buyer or seller liability should 

depend on the quality of enforcement. If this quality is high (as would be the ideal 

case), they prefer seller liability. Firstly, it would provide an incentive for the seller that 

the emission reductions are real, thereby reducing the incentive for cheating. Secondly, 

since buyers bear no risk, they are more likely to become active in the market. Thirdly, 

it would enhance the tradeability of allowances as it ensures that all permits are a 

standard commodity that can not be devaluated afterwards, which reduces uncertainty. 

Some authors argue that seller liability suffices if only countries with a high quality of 

enforcement are eligible to participate in the trading system (e.g. Boom and Nentjes, 

2000).  

Klaassen and Nentjes (2002) argue that the choice for buyer or seller liability 

should also depend on the Parties’ willingness to comply. Willingness to comply is 

defined as the maximum marginal control cost a Party is willing to make. For a 

potential buyer it is the maximum price he would accept and for the potential seller its 

minimum price. To make their point, Klaassen and Nentjes (2002) compare the 

following two cases.  

First, consider the case in which buyers and sellers have an equally low 

propensity to comply. Suppose for simplicity that due to its lower marginal cost curve 

the potential seller reduces its emissions sufficiently to have a zero compliance gap if 

trade is not allowed. The potential buyer does have a compliance gap, because in his 

view the control cost of complying would be too high. In that case, emissions trading 

does not change the compliance gap that would emerge without emissions trading. This 

means that the introduction of emissions trading with (either seller or) buyer liability 

would not improve compliance. The reason for this is that if trade is not allowed, the 

potential buyer will abstain from emission reductions of which the (marginal) costs are 

deemed to be too high. If trade is allowed, he may be willing to buy permits in addition 

to his unchanged emission reduction at a price just below his willingness to comply, 

thus closing his compliance gap; however, the seller offers only at a price above his 
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willingness to comply. Although emissions trading is allowed it will not occur and it 

does not matter whether seller liability or buyer liability is adopted.   

Second, consider the case in which the buyers have a higher propensity to 

comply than the sellers. In that case, emissions trading with seller liability will increase 

the total compliance deficit by providing the opportunity and incentive to oversell. 

Contrary to the seller, the buyer is interested in complying and he is willing to purchase 

at a price which is above the seller’s minimum supply price, but below its own 

maximum price. Suppose that the market price is just above the minimum price. The 

buyer will then decrease his emission control (compared to the situation without 

trading) and will buy emission permits to cover its whole potential compliance gap. 

However, the seller will not increase his emission reduction to cover the permits it sells. 

Here emissions trading increases the compliance gap due to the buyer’s lower emission 

control and the compliance gap shifts from buyer to seller. This means that the 

introduction of buyer liability actually improves compliance compared to seller liability. 

In case of buyer liability, the buyer (assuming it is well-informed) will not accept 

permits which are offered but not covered by emission reductions. In such a situation, 

the permit market price might rise up to the buyer’s maximum price and induce some 

additional emission control by the seller, enabling the buyer to reduce its control by 

buying permits that are in fact covered by emission reductions. Klaassen and Nentjes 

(2002) are of the opinion that a willingness to comply which is higher for buyers than 

for sellers is the most probable case under the Kyoto Protocol. The implication is that 

buyer liability makes sense if the quality of enforcement is low and if sellers do not care 

much about actually delivering the emission reductions that should correspond with the 

units they have sold.  

In a similar fashion, Zhang (1998b) concludes that seller liability works well at 

the domestic level where non-compliance sanctions can and will be applied, but may be 

problematic in an international emissions trading scheme with sovereign states. 

Enforcement at the international level has proved less likely to be effective than at the 

national level (Zhang, 2001). While a domestic emitter can not escape its government’s 

sanctions in the case of non-compliance, a state that is heading towards non-compliance 

could, in principle, withdraw from the Kyoto Protocol by following the exit provision 

under Article 27. Even supporters of a free emissions trading market with as few rules 
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as possible acknowledge that ‘(...) in this Protocol a seller liability policy may not 

always work [which] may create a need for some form of buyer liability program (…)’ 

(Grubb et al., 1998: 66).  

If buyer liability would be decided upon by the CoP at some later stage, which is 

unlikely because it might discourage trading, a choice has to be made between two 

models to discount the allowances acquired by the buyers (if it appears that the seller 

has exceeded its assigned amount at the end of the commitment period): the 

proportionate reduction model and the vintage model. 

 In the proportionate reduction model the buyers’ allowances are discounted in 

proportion to the degree of the seller’s overage. The seller’s permits are valid if its 

actual emissions did not exceed by a certain margin its annualized assigned amounts in 

a given year. But if the seller goes beyond that tolerance margin in a given year, buyers 

become liable for potential non-compliance by the seller. The permits acquired prior to 

that year would not be discounted. In the vintage model (or ‘last-in, first out’ system) 

each permit gets a serial number by country of origin and year of origin with earlier 

transfers involving lower numbers (Also the Marrakesh Accords require that each AAU 

shall have a unique serial number (CP, 2001b: 62)). In the case of non-compliance of 

the seller, the acquired allowances are not discounted, but invalidated in proportion to 

the degree of the seller’s overage. The last permit acquired would be the first to become 

invalidated. The process of taking back the seller’s overage continues until the seller is 

brought into compliance.  

 The vintage model has two advantages and two disadvantages compared to the 

proportionate reduction model (e.g. Tietenberg et al., 1999). On the one hand, 

serialization makes it possible to distinguish between sellers with low and high chances 

of non-compliance. This facilitates risk assessment and minimizes the likelihood that 

trading is discouraged if one or more sellers are not in compliance. In addition, it avoids 

the drawback of the proportionate reduction model that is unable to decide who, all 

buyers or just the marginal buyer, is liable for non-compliance by the seller whose 

allowances are sold to several countries. On the other hand, the vintage model has the 

disadvantage that only first movers receive a premium for early emission reduction and 

permit trade, because (only in the case of seller non-compliance) the first permit 

acquired would be the last to become invalidated. This may not only raise permit prices 
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at the beginning of the commitment period, but it may also somewhat discourage 

trading during the commitment period. Moreover, permit serialization could add to the 

transaction costs, but modern information technology is likely to facilitate transfer, 

acquisition and registration.  

 Since seller liability is the least discouraging for trading and buyer liability 

provides the strongest incentive for compliance, some authors have proposed to 

construct a hybrid seller/buyer liability arrangement (e.g. CIEL/Euronatura, 1998; EDF, 

1998; Zhang, 1998b, 1999a, 2001). Firstly, during the commitment period Parties 

should annually report their progress in meeting their assigned amounts. Secondly, if in 

a given year a Party’s actual emissions did not exceed by a certain tolerance margin its 

annualized assigned amounts, the seller’s tons acquired by the buyers would be valid. 

Thirdly, after the year when the seller is found to exceed the tolerance margin, the 

buyers become liable for the non-compliance of the seller. It has the advantage that the 

allowances acquired prior to that year would not be discounted or invalidated. 

Alternatively, Zhang (2001: 507) mentions the option to establish seller liability for the 

first commitment period and buyer liability in the second commitment period for those 

Parties that were in non-compliance in the first commitment period. According to 

Hamilton (1998), joint seller/buyer liability will reduce the demand for, and therefore 

the price of, emission allowances.  

Mullins (1999) contends that JI Article 6.4 can already be seen as the precedent 

for a hybrid approach (see also Matsuo, 1999b: 107). This piece of law states that the 

buyer country of ERUs is only at risk if the seller country does not comply with the 

reporting requirements under Article 8. Moreover, in the text of the Marrakesh Accords 

of 2001 it appears that the seller country of ERUs is liable as long as it complies with 

the registration and inventory requirements under Articles 5 and 7, but if it does not 

comply with these requirements, the credits have to be judged by the Article 6 

Supervisory Committee. It could decide to declare a part of the credits invalid, which 

amounts to an element of buyer liability. 

 The view that permit trading is superior because of its environmentally 

effectiveness assumes (not only the absence of hot air, but also) that non-compliance 

procedures are perfectly effective. It is difficult to judge whether the non-compliance 

procedures decided upon in Marrakesh at CoP7 in 2001 are sufficiently strong to 
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accomplish this. They do not imply financial penalties, but the deduction of 1.3 times 

the amount of excess emissions from the second commitment period. A non-complying 

Party could try to strategically negotiate a higher emission budget for the second 

commitment period or postpone restoration forever. Sovereign states could even 

withdraw from the Kyoto Protocol by following the exit provision under Article 27. 

From the perspective of environmental effectiveness, buyer liability is preferable to 

seller liability only if buyers have a stronger willingness to comply than sellers and if 

the enforcement system is weak. It would then strengthen compliance incentives by 

discouraging buyers to purchase tons of emission reductions from countries that appear 

to be heading towards non-compliance. However, from the perspective of efficiency, 

seller liability (as currently in place) is preferable to buyer liability, since buyers who 

bear no risk are more likely to become active in the market and because buyer liability 

would raise transaction costs. This illustrates once more that, even in the realm of 

economic instruments for environmental policy, choices that imply some trade-off 

between the economy and the environment cannot be avoided.  

 

3.6 Conclusion 

 

One element of the theoretical superiority of permit trading is that it is considered to be 

more environmentally effective than the other flexible instruments (e.g. Tietenberg et 

al., 1999). This chapter nuances this traditional view in environmental economics by 

analyzing not only institutional barriers that undermine the effectiveness of emissions 

trading, but also institutional opportunities that improve the effectiveness of JI and the 

CDM.  

 Our institutional economics approach makes a distinction between a formal and 

an ethical interpretation of environmental effectiveness. Formally, effectiveness is 

achieved if the official aggregate emission target is attained. Ethically, effectiveness is 

achieved if aggregate emissions are reduced below the official target by refraining from 

those economically attractive actions that are legally possible but that would result in 

higher emissions or less emission reductions than without those actions. 
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JI and the CDM face the micro-baseline problem of estimating future emissions 

at the project site in the absence of the project. Traditional environmental economics 

analysis is right to conclude that these mechanisms do not guarantee effectiveness on an 

(inter)national level. For instance, if future emissions are overestimated by setting the 

baseline too high, emission reductions will be credited that have not in fact occurred. 

However, neo-classical analysis does tend to neglect or underestimate the following 

institutional opportunities to improve the effectiveness of the micro-baseline.  

Firstly, ex post baseline corrections can be applied. This means that baselines 

are adjusted during the project if the actual circumstances deviate significantly from the 

ex ante baseline assumptions. The advantage is that it increases the likelihood that 

generated credits are based on real emission reductions. The disadvantage is that it 

raises transaction costs by magnifying uncertainty about the amount of credits the 

project will generate. Secondly, baselines can be standardized. Although firms may 

enter JI and the CDM as ‘free-riders’ (by trying to get credits for projects that would 

have been implemented anyway for commercial reasons), standardization means that 

project partners have less possibilities to claim more credits by inflating baseline 

emissions. Another advantage is that it reduces transaction costs, because it will not be 

necessary anymore to construct a baseline for each individual project. This transaction 

cost advantage makes standardization politically more acceptable than baseline 

adjustments. Moreover, an element of ex post baseline corrections can be introduced by 

verifying the standardized baselines after some period and adjust them on 

environmental grounds if necessary. 

This chapter also emphasizes that emissions trading, contrary to the standard 

view, has a baseline problem of its own. Several economists assume that the emission 

ceiling for a country is (or should be) set lower than its macro-baseline of business-as-

usual emissions (e.g. Anderson et al., 1999a). However, this assumption is not met in 

the reality of the Kyoto Protocol. There is a gap between the emission ceiling and 

projected business-as-usual emissions for some countries, such as the Russian 

Federation and the Ukraine. If they sell their surplus, it will lead to what is called hot air 

trading. This means that AAUs, which would otherwise have remained surplus in the 

first commitment period, are mobilized and used to cover emissions that would not have 

been allowed in the absence of emissions trading. This is not possible in JI projects that 
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involve reductions relative to actual emissions (provided that the micro-baseline is 

correct).  

Several neo-classical economic studies recognize the existence of hot air, but do 

not regard it as problematic, arguing that hot air is an allocation aspect that neither 

affects efficiency nor formal effectiveness. They take an ex ante perspective on the 

negotiations (in which the targets are not seen as given) and show that hot air is a side-

payment (or ‘bribe’) to make the emission ceiling acceptable for some countries. The 

negotiating behaviour of governments from CoP3 to CoP7 demonstrates that this is 

actually the case. Moreover, without the hot air, the assigned amounts might have been 

less stringent to an extent that exceeds the volume of hot air in the Kyoto Protocol. 

However, institutional economic analysis also applies an ex post perspective on the 

negotiations by taking the targets as given. It recognizes that hot air trading does not 

affect formal effectiveness, but also shows that it disturbs effectiveness in its ethical 

interpretation, because it makes overall emissions higher with than without emissions 

trading. This nuances the traditional view that emissions trading is perfectly effective. 

Moreover, hot air is an institutional feature that becomes an institutional barrier to get 

emissions trading up and running once actors view hot air as problematic and start to 

block the implementation of the scheme. This actually happened when the EU 

proposed, after the targets were negotiated, to limit hot air by restricting trading.  

 It is stressed in this chapter that environmentally effective measures against hot 

air are likely (and have proven) to be politically unacceptable, such as a renegotiation of 

the commitments of the Russian Federation that would require a three-fourth majority 

amendment of the Protocol according to Article 20.3. Furthermore, neither of the 

remaining proposals to cope with the macro-baseline problem is completely capable of 

eliminating the hot air from the Kyoto Protocol. An example is a transaction tax only 

for emissions trading with Central and Eastern European countries that would not 

prevent, for instance, the carry-over of hot air to a subsequent commitment period on 

the basis of Article 3.13.  

 The view that permit trading is superior because of its environmental 

effectiveness also assumes perfect compliance. The non-compliance procedures of the 

Marrakesh Accords of 2001 imply the deduction of 1.3 times the amount of excess 

emissions from a second commitment period. However, a non-complying Party could 
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try to strategically negotiate a higher emission budget for the second commitment 

period, or carry-over its excess emissions from one commitment period to another based 

on Article 3.13, or withdraw from the Kyoto Protocol by following the exit provision 

under Article 27.  

In their model, Klaassen and Nentjes (2002) show that buyer liability improves 

effectiveness (compared to seller liability) if buyers have a stronger willingness to 

comply than sellers and if the enforcement system is weak. They also argue that these 

conditions are likely to prevail under the Kyoto Protocol. The adoption of buyer 

liability would then strengthen compliance incentives by discouraging buyers to 

purchase tons of emission reductions from countries that appear to be heading towards 

non-compliance, but it would raise transaction costs by creating price uncertainty until 

the moment that compliance is checked. Under seller liability (as currently in place), 

buyers are more likely to become active in the market because they do not bear this risk. 

The issues of ex post micro-baseline corrections and liability design also illustrate that, 

even in the realm of economic instruments for environmental policy, choices that imply 

some trade-off between the economy and the environment cannot be avoided.  

In a similar fashion as Liebowitz and Margolis (2000) have argued that the 

QWERTY keyboard persists because it is not as technically inferior to the Dvorak 

keyboard as some contend, we have demonstrated that credit-based approaches like JI 

and the CDM are taken seriously in politics because they are not as environmentally 

inferior to permit trading as neo-classical economics suggests. We have criticized the 

economic hierarchy by analyzing the options for JI and the CDM of introducing micro-

baseline corrections and standardization (which actually appeared in the Marrakesh 

Accords) as well as the options to cope with the institutional barrier of hot air under 

emissions trading (which were not accepted by politicians). It shows that inherent 

environmental uncertainties are not restricted to abatement projects, but may also be 

present in emissions trading systems. Our conclusion that permit trading is not as 

effective and the other Kyoto Mechanisms are not as ineffective as neo-classical 

economists contend, is one part of the explanation why permit trading does not rank 

first in the political hierarchy of the Kyoto Mechanisms.  
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