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Summary 

 

This paper tries to present some economic impacts of the implementation of the Kyoto Protocol 

through Emission Trade Scheme of the EU as the main current instrument. First I introduce climate 

change problematic, various Kyoto protocol mechanisms and later on I concentrate on the emission 

trading mechanism. The Emission trading scheme of EU is described and its predicted outcomes 

are identified with especially emphasising the competitiveness effect, reliance on the new Member 

States, transaction costs problem and limited technical change problem.  
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1. Introduction 

 

The climate change and global warming are still a subject of considerable scientific debate when 

being connected to economic development, industrial growth, deforestation and other activities 

directly or indirectly associated with the (d)evolution of humankind in the past century and a half 

(Ricklefs, 1996: 23), but the prevailing interpretations and estimates from the science world and the 

available data do not offer an optimistic sight for the future. 

 

The combustion of fossil fuels has witnessed a tremendous increase in the burning of wood, coal, 

oil and gas, primary for energy production in last century and a half. Among a great variety of 

pollutants one of the releases is also the carbon dioxide, which is a naturally occurring gas in the 

atmosphere that is responsible in part for the for regulating the earth’s climate by trapping reflected 

solar radiation from the earth’s surface and retaining heat, similar as the glass in the greenhouse 

(therefore called a greenhouse effect)1. Although not the only greenhouse gas (relative contribution 

of other gasses has increased, particularly CFCs and methane has increased greatly during the 

twentieth century) carbon dioxide continues to play a primary role in global warming process, 

which will (at least this is the view of many climatologists) proceed with a pace of rise in global 

average temperature between 2º and 6ºC in the next century. The problem the earth is facing with 

the global warming is not that it has never been so warm, but that the climate is changing so quickly 

that the ecosystems (including humankind) are not able to keep up. Warmer temperatures caused by 

the greenhouse effect will have mixed effects, but some of them are potentially disastrous. The 

growing season will lengthen and thus enhance the agricultural production in the moist 

environments, but this will be balanced by the increasing drought stress and desertification of some 

areas. Further predictions include a probable rise of in sea levels caused by the melting of areas 

covered with ice (arctic and Antarctic area) resulting in flooding of vast costal regions worldwide - 

China, the Netherlands, east USA etc. and additional changes in weather patterns. (Ricklefs, 1996: 

632-635, Grafton, 2004: 417) 

 

The objective of reducing atmospheric concentrations of greenhouse gasses (GHG) was 

institutionalized on the international level through the United Nations Framework Convention on 

Climate Change (UNFCCC), adopted in 1992 (entered in force 1994), which contained the 

 
1 The data for Western Europe (region of 25 political entities excluding Germany and some future EU members) show 
that emissions are virtually unchanged since 1973 (the 2000 emission estimate of 679 million tonnes of carbon is only 
3.8% higher than the 1973 release) but were enormously increased in the period from 1945 to 1973. Gas fuels have 
become increasingly important since about 1970 and now contribute 26% of total CO2 emissions. Twenty-four of the 
twenty-five countries in Western Europe have 2000 per capita emission rates exceeding the global average. See 
Appendix 1. (CDIAC, 2004) 
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voluntary commitment that industrialized states would reduce the emission of their GHG to the 

1990 level by year 2000, what soon proved to be an unreachable goal. Therefore the parties to 

UNFCCC adopted the Kyoto Protocol to the Convention in 1997 with key features to (OECD, 

1999: 16) strengthen the commitment by creating a legal and binding framework for emission 

limitations of industrialized countries and countries in transition in the time frame 2008-2012 for a 

“basket” of six GHG (CO2, CH4, N2O, PFCs HFCs and SF6) and achieving at least 5% reduction in 

emissions for the respected period compared to 1990.  

 

To cost effectively achieve their targets internationally, four Kyoto mechanisms were evolved:  

- clean development mechanism (CDM), with aim to enhance the co-operation among 

industrialized and developing countries (which are not yet included into the protocol 

scheme), 

- joint implementation (JI) projects among Annex 1/B countries (see Appendix 2 for list of 

countries),  

- bubbles where a group of countries sums up their targets and redistributes them internally 

- and international emission trading (ET) of Assigned Amount Units (AAU) among Annex 

1/B countries (Michaelowa and Stronzik, 2002: 7). 

 

The Protocol comes automatically into force only if (i) at least 55 Parties to the Convention have 

ratified it, and (ii) these 55 Parties include a number of Annex1/B Parties accounting for at least 

55% of the base year CO2 emissions of all Annex 1/B Parties to the Convention. (Chander etc. 

1999: 5) 

 

The Protocol also requires a regular national reporting and national systems for the preparation of 

inventories, placed an added emphasis on review as on means to follow and identify 

implementation problems and establishes the importance of verification of Annex 1/B country 

performance with the respect to targets and in the context of the new mechanisms evolved. 

 

The main intention behind the idea of emissions abatement attainment by Kyoto mechanisms is to 

make emissions cut opportunities more flexible and to allow trade of emission permits (ET) and the 

investment transfer from industrialized to less developed countries or regions in transition (CDM or 

JI) instead of or additional to emission abatement by domestic policy strategies (Kemfert 2001: 1). 

The mechanisms, their application and outcome are impossible to be completely separated among 

themselves. However, in the following paper I concentrate above all on emission trading, an 

instrument publicly most often associated with the Kyoto protocol.  
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2. The concept of emission trading 

 

GHG abatement is a purely global problem, what means that it does not matter where the abatement 

takes place. Standard economic reasoning therefore indicates that costs are minimized by equalizing 

marginal abatement costs among parties via the introduction of marked-based mechanisms. The 

reasoning, based on the conclusion that marked-based instruments indeed lower total abatement 

costs when marginal abatement costs differ, led to introduction of so called flexible Kyoto 

mechanisms, that would enable the (industrialized) countries to reduce their GHG emissions where 

and how it is cheapest (Matschoss, 2002: 1). Emission trading (ET), in other words, is advantageous 

because it allows for a cost efficient meeting of emission targets as long as the market functioning is 

assured. At some point each participant has to be assigned a certain number of emission rights 

(permits, units, AAU etc.) and at the end of the period the participant must hold at least the quantity 

of emission rights equivalent to the emissions released into the atmosphere. Any surplus permits 

can be sold on the market (or possibly banked); buyers are those emitters whose marginal 

abatement costs are higher than the permit price on the market. And in the long run the abatement 

costs are to be equal. 

The second advantage compared to other economic instruments (taxation) is that the total quantity 

of emissions can be determined prior to the introduction of the instrument by the quantity of 

emission rights issued by the authorities (Bode, 2003: 1,2). 

 

Emission trading on country level was therefore finally introduced with the Kyoto protocol. 

However, as the parties to the Protocol lacked the information on abatement options and costs, the 

theoretical efficiency gains may have never been realized by nation to nation trading. This is one of 

the reasons why the discussion on national trading schemes (there were only two public systems on 

emission trading in 2003 in Europe – Denmark and the UK) with involving sub-national entities has 

remarkably intensified afterwards and the question of linkage of this schemes evolved prior to the 

year 2008, when (and if) the first commitment period of the Kyoto Protocol starts (Bode, 2003: 1-

5).  
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3. Emission trading scheme of the EU 

 

The Emission Trading Scheme (ETC) of the EU presents a linkage of national schemes under the 

sub-national umbrella of European Union that will commence in January 2005. It is based on 

Directive 2003/87/EC, which entered into force as part of the EU legislation in October 2003. The 

scheme will help achieve compliance commitments of all Member States of the EU with the 

Protocol by imposing binding, absolute caps on CO2 emissions of facilities in energy activities, the 

production, and processing of ferrous and non-ferrous metals, the mineral industry and the pulp, 

paper and board production. Even though an important step, the EU ETS alone cannot guarantee a 

cost-effective reduction as it only covers the energy intensive industrial sectors and only one of the 

greenhouse gases, CO2. The overall costs of the Kyoto target also depend on the emission 

reductions that are achieved in sectors and gases not covered by the ETS. The allocation of permits 

to the ETS is subject of the so-called National Allocation Plan (NAP) each member state has to 

prepare before the beginning of each of the two trading periods from 2005-2007 and 2008-2012. 

(Klepper, Peterson 2004: 4,5) 

 

The upcoming ETS for CO2 evoked ambiguous reactions. The basic argument of proponents is the 

contribution to the minimizing of the cost of meeting the European Kyoto targets. On the other side 

opponents (policy makers and industry) are afraid of negative competitiveness effects for the 

participating sectors. Indeed, the eventual results are difficult to predict.  

  

The linkage of two or more schemes can result in increased overall cost-efficiency as long as the 

abatement costs in separate trading schemes are different. Given that on the balance one country is 

either a net importer or a net exporter, the permit price will go down in the former and up in the 

latter. The outcome is that selling entities in the importing countries will loose whereas buyers will 

win and the contrary applies for the exporting country, what may prompt the losers to turn down the 

linking schemes in advance (Haites & Mullins 2001: 8).  

 

This was feared further as sovereign nation states differ and so the linkage may be prevented for 

technical reasons or affect environmental integrity. If this is to be avoided, systems would have to 

be adapted or linkage has to be abstained. But the situation is different from the economic point of 

view, where even though the overall cost-efficiency could be increased, the incidence costs suggest 

that governments would refrain from linking their schemes prior to 2008: Net-buyer and net-seller 

may have contrary interests with respect to the transfer of permits and ETS is likely to produce 
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winners and losers among Member States. It is therefore interesting that more resistance by the 

Member States was not provoked in the process of ETS establishment (Bode, 2003: 13,14). 

 

Identification of key features and impacts of the ETC as the European instrument for reaching the 

Kyoto-targets at the end of the first commitment period in 2012 is conducted by Klepper and 

Peterson.2 Despite ignoring some institutional details of the ETS (possibilities for using flexible 

mechanisms set out in the Kyoto Protocol – JI, CDM – which offer further inexpensive abatement 

options), intertemporal issues (banking or borrowing the allowances) and the links to other national 

trading schemes or international trading activities, authors succeed in revealing some predicted 

outcomes of the scheme. The decisive policy question that influences the economic outcome is how 

the allowances are going to be allocated.3 It is expected of the EU ETS that the allocation effects is 

going to determine the uniform allowance price, i.e. a price on CO2, throughout the EU and the 

accession countries will be the only countries selling allowances (that is allowance exporters). Their 

low cost abatement opportunities will reduce the costs of reaching the European Kyoto targets 

considerably (the difference with their participation is estimated at 10 €/t CO2).  

 

The division of the costs of reaching the Kyoto targets between the sectors inside the ETS and those 

excluded is further relevant prediction. The optimal, cost minimizing allocation would be the one 

that equalizes the marginal abatement costs of the Kyoto target across all EU economies and their 

sectors by a trading scheme including all CO2 emissions. Since the ETS will cover only the energy 

intensive industries (four sectors, see above page 5) the optimal efficiency can not be reached. But 

still, the efficiency gains from the ETS will emerge, depending strongly on the allocation plan that 

 
2 The authors are conducting a simulation analysis with the help of the DART-model, a computable general equilibrium 
model calibrated for the enlarged EU (for more details see Klepper, Peterson, Springer 2003) and by scanning the range 
of likely allocation plans. 
 
3 It is up to the member states to determine within their National Allocation Plans which proportion of the emission 
reduction is to be supplied by those sectors participating within the ETS and which proportion is supplied from the rest 
of the economy. Three modes of allocating targets are propsed by Commision:  
(a) In the historical approach the total number of allowances allocated to the ETS installations is determined by 
multiplying the share of emissions of ETS installations in a particular base year (e.g. 2000) with the total allowable 
emissions in the economy. This approach together with the choice of a recent base year penalizes sectors or industries 
which have engaged in early action prior to the base year.  
(b) In the forecasting approach allowances are allocated according to the business-as-usual shares expected at some 
future point in time. This system would in some way reflect the expected needs of faster and slower growing sectors in 
the economy.  
(c) The least cost approach tries to take into account the fact that CO2-abatement activities carry substantially different 
costs in different sectors. This matters since not all emission sources participate in the trading scheme in which 
abatement costs will equalize. Hence, the least-cost approach allocates relatively few allowances to sectors with low 
abatement costs. (Klepper, Peterson 2004: 11) 
 



 

7 

                                           

allocates the caps to the ETS and the non-ETS sectors.4 Only the allocation rule with least-cost 

reductions will clearly improve efficiency and create welfare gains. However these results are based 

on the assumption of an efficient climate policy in the sectors outside the ETC. A step towards 

eliminating or minimizing possible market distortions would be a broader and comprehensive ETS. 

 

Further outcome includes competitiveness effects which is naturally produced by the Kyoto target 

itself and ETS being mere an instrument for its implementation. If the ETS would cover all sectors 

and would be introduced solely by the EU it would lead to considerable welfare gains compared to 

a situation where the Kyoto targets need to be reached unilaterally. Despite that fact that this 

condition is not fulfilled there are still gains in all sectors to be made from trading. It is predicted 

that total output in Europe will decreases by less than 0.5 percent compared to a business as usual 

scenario (no measures taken) and only the fossil fuel and energy sectors (the ones affected strongly 

by the overall climate policy) will face higher losses. Fear that the competitiveness of the ETS 

sectors will be affected more than the competitiveness of the sectors outside does not prove to be 

well-founded. To the contrary, ETS sectors will gain considerably from the cheap abatement 

opportunities in the accession countries. This gain, represented by the differences between the 

predicted allowance price in the ETS (of 11€/tCO2) and the average tax outside the ETS (23€/tCO2) 

emerges because:  

1. Competitiveness effects depend on the exposure of a sector to the world market. Some of the 

sectors most exposed to the world market such as the chemical sector will be outside the 

ETS and suffer more as the sectors inside the ETS. 

2. The sectors outside the ETS will be indirectly affected by the emission restrictions inside the 

ETS as well. These indirect effects that originate from changes in gross energy prices and 

demand or from prices of intermediate inputs in some cases even dominate the direct effects 

from the ETS or the other climate policies. 

3. Reaching the Kyoto targets requires severe reductions outside the ETS as well. 

Predicted outcomes by Klepper and Peterson (2004) introduce more or less positive results of the 

ETS of the EU. There are few major points that can be seen as problematic: Reliance on cheaper 

abatement opportunities from Eastern Europe, excluding the transaction costs arising from the 

trading mechanisms and reliance on trading mechanisms as the non-problematic ones.  

 
4 If the allocation plan is not based on abatement costs, but on actual or expected emissions the efficiency gains from 
trading allowances are partially or even completely offset by the distortions created between the ETS and the non-ETS 
sectors. In particular,the simulations show that such an allocation mode would in general lead to a higher amount of 
allowances allocated to the ETS than a least-cost approach. This, in turn, implies lower allowance prices (7 €/t CO2 
instead of 11 €/t CO2) but also higher taxes in the non ETS sectors (on average 39 €/t CO2 instead of 23 €/t CO2 ). As a 
result the ETS under historical or under expected emission shares does not lead to a welfare gain. (Klepper, Peterson 
2004: 26). 
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Beside the cheaper abatement opportunities authors argue that accessing countries' economic 

recession of the 1990s lowered their emissions below the Kyoto targets what will make them a 

suppliers of the allowances for the CO2 emissions for CO2-more intensive members of the EU. The 

report of the European Environment Agency (EEA, 2003: 15,16) confirms the substantial decline of 

total emissions since 1990 in almost all acceding and candidate countries (exception is Slovenia), 

mainly due to the introduction of market economies and the consequent restructuring or closure of 

heavily polluting and energy-intensive industries. But emissions from transport increased in the 

second half of the 1990s and exceeded the 1990 level in 2001. The acceding and candidate 

countries seem to be repeating the experience of the EU cohesion states (Greece, Ireland, Portugal 

and Spain) in that, starting from relatively low transport levels, high general economic growth 

brings strong growth in transport and hence in greenhouse gas emissions from transport. 

 

Further, some analyses argue that it is naive to rely on the assumption that the level of GHG 

emissions is going to stay the same if wanted economic achievements are going to be pursued in 

new Member States. There is fundamental desire for a broad-based long term economic growth for 

these economies, and taking in account the current state of their transition the energy-intensive 

products, including electric energy, created with domestic fossil resources are still expected to be 

key components of the desired economic expansion. It is therefore realistic to expect that the 

primary objective of these new European economies will be the usage of all resources as efficiently 

as possible to create as much product as possible. If this is the case then trading may reduce the 

options available to these countries to achieve their primary goal. (Novak etc. 2000:18) 

 

Transaction costs5, simply being the costs that arise from the transfer of any property right, occur to 

some degree in all market economies with impact on lowering trading volume or even discouraging 

some transactions to occur. In the context of Kyoto mechanisms they are caused by the 

administrative process and thus depend on the institutional framework and they differ between the 

mechanisms – they will be lower in emission trading than in JI or CDM since they will only include 

transfer costs (borne by private sector through brokerage costs) and registration costs (borne by 

governments for developing general rules for functioning of the market and setting up the registry 

and by private sector for holding an account). Especially in the first stage transaction costs may be 

an essential element in determining the degree of use of mechanisms – the share of those with 

higher transaction costs will subsequently fall if there are no other incentives. Their reduction level 
 

5 Transaction costs are defined by Coase as the costs that arise from initiating and completing transactions, like finding 
partners, holding negotiations, consulting with lawyers or other experts, monitoring agreements, etc., or opportunity 
costs, like time or resources (Michaelowa and Stronzik, 2002: 7). 
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depends on the rules of the mechanism, the degree of utilisation and the degree of the 

standardisation of procedures.  

 

Predictions on the CO2 emissions trading transaction costs have been made quoting the transaction 

costs of SO2 in the U.S. These were 5% at the beginning but when an active spot market with 

several specialized brokers was developed, they quickly came down to less than 1%. The first large 

scale emissions trading program (lead phasedown program) with a relatively small number of 

participants broadly defined transaction cost of about 10%. A lower boundary for transaction costs 

in a highly liquid market of a well defined financial commodity may be (quoting brokerage firms) 

0.2%. With an estimated price of 4€/tCO2, the transaction costs would thus start at 0.2€/tCO2 and 

finally settle at around 1 or 2 cent. It is even more difficult to get estimates about brokerage fees in 

the grey market for greenhouse gas emission rights as brokers are and will be reluctant to discuss 

them. For a transaction of several thousand tons of CO2 around 7% fee was mentioned. 

(Michaelowa and Stronzik, 2002: 8, 9, 11, 23) 

From the theoretical point of view the European ETS as a preceding preparation for meeting Kyoto 

targets can therefore be seen as a positive mechanism towards the reduction of the emission trading 

transaction costs. 

 

In a static economic framework the Kyoto mechanisms are usually presented as beneficiary, though 

much is debated how they prevent countries from investing in technological progress, especially the 

emission trading. The line of thought of minimizing the carbon abatement costs with the market 

based instruments originates in the models assuming either static or exogenously improving 

technology that do not take into an account that climate policy itself might induce the development 

of desired technologies and therefore marginal costs of abatement might depend on abatement 

efforts themselves. Shortened, they do not include the possibility that technological change could be 

endogenized.6 Since there are proofs that technological change is not merely exogenous and that it 

responds to economic activities it is argued that buying emission permits from abroad instead of 

domestic abatement would hinder environmental friendly innovation and the development of low 

carbon technologies that would lower abatement costs significantly in the long run once they 

become competitive and are introduced on the large scale.  

 

Emission trading therefore raises serious concerns, especially due to the large supply of accessible 

emission allowances from the former Soviet Union. In the long run scientific evidences demand 
 

6 In dynamic models technical change is usually modelled as an autonomous, time-dependent parameter (autonomous 
energy efficiency improvements) rather than as an endogenous variable. In other words, direction and speed of 
technological change does not respond to policy. (Matschoss, Welsch 2002: 4) 
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much higher reductions than the Kyoto targets. If the emissions trading induced fewer innovations 

because abatement is made “too easy” (cheap allowance supply) future needed abatements and 

structural changes of the economy will be endangered. This position thus favours restrictions of 

emission trading mechanism in order to foster domestic action (higher investment) that would 

encourage the development of technologies that yield low cost abatement and allow for more 

ambitious targets in the future. (Matschoss, Welsch 2002: 4,5,8) This approach is applicable on the 

economies of all countries included in the Kyoto targets, but can to the greatest level serve as a 

warning to the European Union that is one of the main agitators and practicians of the CO2 emission 

trading mechanism of the Kyoto protocol. It has to be clarified and stated that emission trading must 

not present a main long-term, but only an additional and short-term instrument for the emission 

abatements, that will be on the long term supplemented by the mechanisms stimulating 

technological change toward lower GHG abatement (joint implementation, clean development 

mechanism, further developed mechanisms). 
 
 
 

4. Conclusion 

 

Meeting of Kyoto targets in enlarged European Union will bring costs but in general economic 

opinion the European Emission Trade Scheme presents a suitable instrument that will help in 

softening the predictable costs. A comprehensive inclusion of not only all Member States but also 

of as various number of sectors as possible should be stimulated to assure all the benefits that 

market-based emission trading can bring. However it is questionable if the new EU members will 

assure price as low as predicted because of the greater supply of allowances to the market and even 

if this will happen it is questionable, if the overstimulation of trading with emission is positive for 

the development of new, low-carbon technologies. EU should therefore put even more effort in 

stimulation of other Kyoto mechanisms (JI, CDM).   
 
 
 
 
 
 
 
 

 

 

 



 

5.1. Appendix 1 – Regional CO2 Emissions – Western Europe (excluding Germany and some 

future EU members) 
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5.2. Appendix 2 – Annex 1/B countries (Lloyd's Register Quality Assurance, 2004) 
 
The following countries are listed in Annex 1 (or B)  of the Kyoto protocol: 
The table shows the country and the quantified emission limitation or reduction commitment. Quantified 
emission limitation or reduction commitment: This is expressed as percentage of base year. Base year 1990 
= 100. For example: a country with an emission limitation of 92 needs to achieve a reduction of 8 per cent 
on its emission in the year 1990. 
 
 
Country      Emission limitation 
 
Australia       108 
Austria        92 
Belgium       92 
Bulgaria       92 
Canada       94 
Croatia        95 
Czech Republic      92 
Denmark       92 
Estonia       92 
European Community      92 
Finland       92 
France        92 
Germany       92 
Greece        92 
Hungary       94 
Iceland        110 
Ireland        92 
Italy        92 
Japan        94 
Latvia        92 
Liechtenstein       92 
Lithuania       92 
Luxembourg       92 
Monaco       92 
Netherlands       92 
New Zealand       100 
Norway       101 
Poland        94 
Portugal       92 
Romania       92 
Russian Federation      100 
Slovakia       92 
Slovenia       92 
Spain        92 
Sweden       92 
Switzerland       92 
Ukraine       100 
United Kingdom of Great Britain and Northern Ireland 92 
United States of America     93 
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