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Instruments 

 

Louise Dunne and Frank Convery 

Department of Planning and Environmental Policy 

University College Dublin 

 

Abstract 
 
For policy intervention to be effective, we need to know where such intervention is likely to 
have most effect.  There is literature emerging on this from a variety of sources. This paper 
synthesises some of this information as well as looking at the literature on policy interaction in 
seeking the least cost abatement options. The first section assesses the latest European 
Commission report which examines a least-cost route for the EU Member States, and then 
examines the latest IPCC Mitigation report and work done by Ellerman and Decaux (1998) in 
examining marginal abatement curves. The abatement cost analyses that have been 
undertaken do provide broad guidelines as to where the least cost (more economically 
efficient) opportunities for abatement lie, and this is a crucial step in ensuring that economic 
resources are not wasted. Interestingly, abatement of the non CO2 gasses, notably methane 
and nitrous oxide, emerge in many studies as relatively low cost options.  
 
Correspondence to: Louise Dunne, Department of Planning and Environmental Policy, 
University College Dublin, Richview, Clonskeagh, Dublin 14, Ireland.  
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Citation: Dunne, L. ad Convery F. (2004). “Greenhouse Gas Abatement Costs and Market-
Based Instruments”, Planning and Environmental Policy Research Serier (PEP) Working 
Paper 04/06, Department of Planning and Environmental Policy, University College Dublin.  
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Introduction 
 
The type, magnitude, timing and costs of mitigation depend on different national 
circumstances and socio-economic and technological development paths and the desired 
level of greenhouse gas concentration stabilisation in the atmosphere. Development paths 
leading to low emissions depend on a wide range of policy choices and require major policy 
changes in areas other than climate change. There are various aspects to examining the path 
of least cost - emissions reductions opportunities, sectoral costs, instrument choice, trading 
scenarios, policy portfolio etc. Under certain circumstances – better information, removal of 
some sources of government and/ or market failure - some sources of  greenhouse gases can 
be limited at no or negative net social cost. These are market imperfections, ancillary benefits 
and double dividend effects.  
 
Some mitigation actions may yield extensive benefits in areas outside climate change. For 
example, they may: 
 
 reduce health problems,  
 increase employment,  
 reduce negative environmental impacts (like air pollution),  
 protect and enhance forest, soils and watersheds,  
 reduce those taxes and subsidies which enhance greenhouse gas (ghg) emissions 
 induce technological change and diffusion, contributing to further sustainable 

development.  
 
Negative cost? 
 
The Porter Hypothesis postulates that the cost of compliance with environmental standards 
may be partially or even fully offset by adoption of innovations they trigger (Porter and van der 
Linde, 1995). Krause (1996) identifies two main reasons why the negative cost may be quite 
large: untapped potential for efficiency gains mainly in end-use technologies, both on the 
demand and on supply sides. In Europe, Krause et al. (1999) estimates that emissions could 
by reduced by up to 50% below the 1990 levels by 2030 at negative overall cost. This 
involves the implementation of technologies and practices in all sectors of the economy, and 
the application of a large number of government policies (incentives, efficiency standards and 
educational). In the US, Brown et al. (2000) indicate that the Kyoto reduction target could be 
reached at negative overall cost ranging from US$7 billion to US$34 billion. However, some 
economists argue that the real magnitude of negative cost options is not so large when 
account is taken of: 
 
• Transaction costs of removing market imperfections that inhibit the adoption of the best 

technologies and practices 
• Hidden costs, such as the risks of using a new technology 
• ‘Rebound effect’, e.g., improving motor efficiency might lower the cost of driving and 

encourage more trips 
• Real preference of consumers – even when an action makes financial sense, people 

have their own reasons for still choosing to drive.  
• Political and associated distributional constraints 
 
 
Least cost route for the European Union 
 
Blok, de Jager and Hendricks (2001) summarise the result of using both a bottom-up and top-
down analysis of the allocation of objectives for different sectors and greenhouse gases that 
would enable the EU to meet its Kyoto target at the least cost.  
 
In the top-down approach, the PRIMES model was used in which all options were analysed 
simultaneously. The advantage of the top-down approach is that the results were 100% 
consistent within the model, although it is less detailed compared to the bottom-up approach. 
In the bottom-up approach, the authors identified different technological options for the 
reduction of greenhouse gas emissions, calculated their investment and operation costs and 
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determined the cost per ton of CO2 equivalent. The advantage of the bottom-up approach 
was that the options for reducing greenhouse gas emissions were clear and easy to 
understand.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 1: The six most important ways for the EU to reach the Kyoto target in the most cost-
effective manners are identified by Blok, de Jager and Hendriks (2001)  
 
 Decarbonisation of energy supply 

Further switching from coal to gas 
More efficient generation of power (e.g. increasing the share of Combined Heat and 
Power) 
Increase in the use of renewable energy 

 Improvement of energy efficiency, particularly in industry, households and the services
sector 

 Further reduction of nitrous oxide from the adipic acid industry and implementation of 
reduction options in the nitric acid industry.  

 Reduction of methane emission in coal mining, the oil and natural gas system as well as 
waste and agriculture sectors 

 Reduction of fluorinated gases in specific applications, e.g. industrial processes, mobile air 
conditioning and commercial refrigeration 

 Energy efficiency improvement measures in the transport system.  
 

 
 
Macro Level 
 
In what Blok et al. (Ibid) characterise as the ‘full flexibility case,’ the total and marginal costs of 
complying with Kyoto (-8% relative to 1990) have been estimated for the EU as a whole and 
by Member State (European Commission, 2001).  If the least cost mix were applied 
throughout the Union, the compliance costs are estimated at €3.7 billion (1999€) annually for 
the period 2008-2012, or 0.06% of estimated EU GDP, with a marginal abatement cost of €20 
per tonne of CO2. Compared to the baseline, average electricity and steam generation costs 
would rise by 10%, and energy costs for most energy demand sectors would increase by 5%.  
 
Table 1. Summary of ‘Full Flexibility’ Cost Effective Reductions 
 
Sector Emissions 1990 

Mill Tonnes CO2

Cost Effective 
Objective 

Mill Tonnes of CO2

Change from 
1990 

% 
Energy Supply 1190 1054 -11
Non-CO2 fossil fuels 95 51 -46
Industry 894 665 -26
Transport 753 946 26
Households 447 420 -6
Services 176 170 -3
Agriculture 417 382 -8
Waste 166 119 -28
Total 4138 3807 -8

     Source: Blok et al. (2001) 
 
However, under the ‘burden sharing’ agreement, each Member State has been allocated a 
target to meet, with the sum of these targets amounting to the EU allocation.  If each Member 
State meets its own ‘burden sharing’ allocation at minimum cost, then the total EU annual 
cost is estimated to amount to €7.5 billion (€1999) at a marginal cost of €42 per tonne of CO2. 
The gap between ‘full flexibility’ and ‘burden sharing’ provides a rationale for emissions 
trading, discussed below. 
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Sectoral Level 
 
According to this report, following a least-cost route, the EU Member States could make 
annual savings of €11.5 billion compared to a situation where each sector has a uniform 
objective. The least cost allocation methodology implies that some sectors need to reduce 
their emissions by more than 8% instead of each sector having to reduce its greenhouse gas 
emissions by 8% from 1990 emission levels. These sectors are (Blok et al., 2001):  
 

 energy supply (11%)  
 fossil fuel extraction (46%)  
 industry (26%)  
 agriculture (8%)  
 and waste (28%) 

 
Since the projected ‘business as usual’ growth of greenhouse gas emissions in these sectors 
is negative (with the exception of energy supply) (Ibid.), the actual effort at sectoral level 
needed to make the required reductions at minimum cost is less than it appear to be. 
Therefore, the real reductions that these sectors would need to make from their projected 
2010 emissions are much lower, being, in rank order (Ibid.): 
 

 fossil fuel extraction (16%) 
 waste (13%)  
 industry (12%)  
 and agriculture (4%)  

 
Emissions in the remaining sectors would need to be reduced from their business as usual 
projected levels in 2010 as follows (Ibid):  
 

 transport (4%) (including full implementation of the ACEA agreement)  
 households (6%)  
 commercial and public services (15%)  

 
However, even if the potentially cheapest allocation is identified, it does not automatically 
mean it will be adopted. Two of the most important reasons for deviating from an identified 
least cost allocation are that: 
 
1. Some options may not be politically or otherwise feasible.  For example, in Ireland closure 

of the peat-fired electricity generating plants and their replacement by combined cycle 
gas turbines would be very cost effective, but politically very difficult because of the 
clustered location of these plants in the economically most deprived part of the country. 

2. Choosing a longer time horizon could give rise to a different allocation, since the longer-
term potential of technological progress is taken into account.  

  
The recommendations of this study are (Blok et al., 2001): 
 
1. As the energy markets in the EU are currently undergoing liberalisation this may render 

more difficult the implementation of some CO2 emission reduction options, in particular in 
combined heat and power. Therefore, the European Commission and the Member States 
should ensure that the transition period is as short as possible and, if required, additional 
policies and measures are designed to reduce possible negative impacts on emission 
reduction of greenhouse gasses.  

2. Fuel switch in power generation, mainly from coal to natural gas, comprises a large part 
of the reduction potential for the energy supply sector. Measures such as the inclusion of 
the energy supply sector in emission trading schemes, both at the Member State and the 
EU level, as well as introducing or extending carbon taxation, would further support the 
shift to low-carbon fuels.  

3. Combined Heat and Power (CHP) can make an important emission reduction 
contribution.  Although many applications of CHP are low in cost, current market 
conditions are not favourable to some CHP applications. Market barriers, such as 
transport tariff schemes which are unfavourable for autoproducers, should be removed. 
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4. Renewable energy sources have a high potential for emission reduction but are often 
expensive. In developing renewable energy policies, the importance of renewables in the 
longer term should be considered. Important benefits can arise from the learning effects 
of policies that drive the price down for future use.   

5. Nitrous oxide emissions from industry can be reduced at low costs. However, to a 
substantial extent, mainly in adipic acid production , this option has already been 
implemented. For emission reduction in nitric acid production, further technological 
development is still necessary.  

6. Options for emission reduction of nitrous oxide from catalytic converters in the transport 
sector are not taken into account in the analysis of this study as no implementing 
technologies are currently available. Research and development of low-N2O catalytic 
converters for road vehicles should be supported  

7. The ACEA/JAMA/KAMA agreement aims at a significant emission reduction of CO2 
emissions which covers about 75 Mt of CO2 of the reduction potential of the 100 Mt of 
CO2 that could be reduced in the transport sector itself. It is important to monitor the 
implementation of the ACEA agreement and to take appropriate measures should this 
develop slower than projected.   

8. Emissions of HFCs from mobile air-conditioning and refrigeration could be reduced by 
setting standards for low-leakage equipment and ensuring that the End-of-life Vehicles 
directive succeeds in recovering of HFCs from scrap cars.  

9. As the energy consumption of public, commercial and residential buildings in the EU is 
still relatively high, an EU-wide approach to improve the situation is recommended. The 
exchange of information on successful policy instruments, labelling of equipment and 
materials and research and development are possible measures that could be adopted. 
Retrofitting existing buildings, better management of energy use in office buildings, 
energy audit of dwellings and energy efficient new buildings are some options offering 
reduction potential. 

10. Reduction opportunities of non-CO2 greenhouse gases in the agricultural sector seem 
relatively small in the EU. Manure management and the treatment of soils are key issues 
and could be addresses through subsidies or compensation.  

11. Research and development of new agricultural practices with minimal climate change and 
other environmental effects could be stimulated at EU level.   

12. The implementation and effectiveness of the Landfill directive is of major importance for 
methane emissions from waste.  

13. Technologies with possible high reduction potentials in the mid to long-term should be 
supported, e.g., fuel cells, heat pumps, renewables and CO2 storage. 

14. Emission trading among all Member States in well defined sectors will result in significant 
cost reductions in reducing greenhouse gas emissions to 8% less than 1990/1995 
emission levels. It is recommended that not only energy related CO2 emissions are 
included but also, when measurable, other greenhouse gases.  These gases are: process 
emissions of CO2 in the cement, iron and steel industries and chemical industries, PFC 
emissions from aluminium production, N2O emissions from adipic and nitric acid 
production, HFC emissions from chemical industry (By-product of HCFC22 production) 
and process emissions of the oil and natural gas industry. The reduction of compliance 
costs of an EU-wide trading could be as much as half compared to a situation where each 
Member State would comply with the Kyoto target individually. 

15. As it is important to set up a trading regime so that it is not excessively complicated, it 
may prove impractical to include some of these sectors under the trading regime. 
Nevertheless, the results of this study will help in assigning realistic numbers of emission 
permits to those sectors that are given the prospect to trade greenhouse gas emissions.   
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IPCC Assessment 
 
The latest assessment of the IPCC (Third Assessment Report of the Intergovernmental Panel 
on Climate Change prepared by Working Group III: Climate Change 2001: Mitigation) 
summarises the state of knowledge covered in previous IPCC reports and emphasises the 
assessment of sectoral and regional aspects of climate change mitigation. The latest report 
on Mitigation looked at the opportunities available in each sector. 
 
Sectoral Analysis 
 
Table 2: Sectoral analysis of the emissions reduction opportunities and costs.  
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Buildings CO2 
only 

1,650 
(6056 
tCO2eq) 

1.0 700-750 
(2569-2752 
tCO2eq) 

1000-1100 
(3670-4037 
tCO2eq) 

Most reduction 
available at 
negative net 
direct cost 

Transport CO2 
only 

1080 
(3964 
tCO2eq) 

2.4 100-300 
(367-1101 
tCO2eq) 

300-700 
(1101-2569 
tCO2eq) 

Net direct costs 
US$25/tC - 
US$50 

Industry 
 
 
Energy eff. 
 
 
Materials 
eff. 

CO2 
only 

2300 
(8441 
tCO2eq) 

0.4  
 
 
300-500 
(1101-1835 
tCO2eq) 
 
~200 
(734 
tCO2eq) 

 
 
 
700-900 
(2569-3303 
tCO2eq) 
 
~600 
(2202 
tCO2eq) 

More than half 
at net negative 
direct cost. 
Costs of 
material eff. 
Uncertain 

Industry Non- 
CO2

170 
(624 
tCO2eq) 

 ~100 
(367 
tCO2eq) 

~100 
(367 
tCO2eq) 

N2O emissions 
reduction are 
up to 
US$10/tCeq 

Agriculture CO2 
only 
 
Non- 
CO2

210 
(770 
tCO2eq) 
1250-
2800 
(4588-
10276 
tCO2eq) 

Na  
 
 
150-300 
(551-
1101tCO2e
q) 
 

 
 
 
350-750 
(1285-2753 
tCO2eq) 

Most 
reductions will 
cost up to 
US$100/tCeq. 

Waste CH4 
only 

240 
(881 
tCO2eq) 

1.0 ~200 
(734 
tCO2eq) 

~200 
(734 
tCO2eq) 

75% of 
methane 
recovery at net 
negative cost; 
25% at cost of 
US$20/tCeq 

Energy 
supply and 
conversion 

CO2 
only 

(1620) 
((5945 
tCO2eq)) 

1.5 50-150 
(184-551 
tCO2eq) 

350-700 
(1285-2753 
tCO2eq) 

Limited net 
negative cost 
options may 
exist. Other 
options less 
than 
US$100/tCeq. 

Note: tCO2eq have been calculated for this table by multiplying Ceq by 3.67 
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Source: IPCC, 2001. Page 7 
 
The ‘low lying fruit’ according to this analysis appear to arise in buildings (negative cost), N2O 
reductions in industry (US$ 10 per tonne of C equiv.) and methane in waste (US$ 20 per 
tonne C equiv.)  
 
Interaction of Abatement costs and Market based instruments - National Level 
 
The marginal costs of abatement are heavily influenced by the extent to which markets are 
mobilised to achieve climate change objectives. The IPCC summarise the findings in this 
regard .  
 
Emissions Trading and Abatement Costs 
 
A range of models have been mobilised to estimate marginal abatement costs, under different 
scenarios as regards emissions trading – no trading, Annex 1 trading, and global trading. 
There are very wide variations between models, but as theory and practise would predict, 
they all show the same direction of change, namely, the gains from trade are substantial, and 
increase as the number of players increases. This latter finding ignores the likely additional 
transactions costs involved as one moves outside the Annex 1 group.    
 
Table 3: Energy Modelling Forum main results: marginal abatement costs (in 1990 
US$tC (US$tCO2); 2010 Kyoto target) 
 No trading Annex 1 

trading 
Global 
trading 

Model USA  OECD-E Japan CANZ   
ABARE-
GTEM 

322 (1182) 665 (2441) 645 (2367) 425 (1560) 106 (389) 23 (84)

AIM 153 (561) 198 (727) 234 (859) 147 (539) 65 (239) 38 (139)
CETA 168 (617) 46 (169) 26 (95)
Fund  14 (51) 10 (37)
G-Cubed 76 (279) 227 (833) 97 (356) 157 (576) 53 (195) 20 (73)
GRAPE  204 (749) 304 (1116) 70 (257) 44 (161)
MERGE3 264 (969) 218 (800) 500 (1835) 250 (918) 135 (495) 86 (316)
MIT-EPPA 193 (708) 276 (1013) 501 (1839) 247 (906) 76 (279) 
MS-MRT 236 (866) 179 (657) 402 (1475) 213 (782) 77 (283) 27 (99)
Oxford 410 (1505) 966 (3545) 1974 

(7245)
224 (822) 123 (451)

RICE 132 (484) 159 (584) 251 (921) 145 (532) 62 (228) 18 (66)
SGM 188 (690) 407 (1494) 357 (1310) 201 (738) 84 (308) 22 (81)
WorldScan 85 (312) 20 (73) 122 (447) 46 (169) 20 (73) 5 (18)
Administrat
ion 

154 (565) 43 (158) 18 (66)

EIA 251 (921) 110 (194) 57 (209)
POLES 135.8 

(498) 
135.3 
(497)

194.6 
(714)

131.4 
(482)

52.9 (194) 18.4 (68)

Note: tCO2eq have been calculated for this table by multiplying Ceq by 3.67 
Source: IPCC, 2001 

 
Anderson (1999), on the USEPA website, discusses the potential savings from world-wide 
trading relative to go-it-alone program by the US. The reductions called for in the Kyoto 
Protocol, relative to trend amounts, would be 552 million metric tons of carbon. At a cost of 
$14 to $23 per ton of carbon, the Administration estimated the cost to the US economy would 
be between $7 billion and $12 billion in the year 2010. With emission permit trading allowed 
only within nations and not between nations, the cost to the US would rise to $60 billion. 
Thus, trading carbon emission permits among nations to meet the Kyoto limits is predicted to 
save the US $48-$53 billion per year by the year 2010. 
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Carbon taxes to achieve Kyoto targets 
 
The IPCC compile the findings of a range of models that estimate the carbon tax rate needed 
to meet Kyoto targets by 2010, and the GDP losses ensuing, assuming that the tax is 
recycled as a lump sum. The losses would be less (and possibly negative) if the tax revenue 
were used to reduce other distortionary taxes. 
 
Table 4 Energy Modelling Results: Carbon tax and GDP losses in 2010 with lump-sum 
recycling (in 1990 US$) 
 
  Carbon tax in 2010; (Carbon dioxide 

tax) 
GDP losses in 2010(%) 

Model USA OECD-
E 

Japan CANZ USA OECD-
E 

Japan CANZ 

ABARE-
GTEM 

322 
(1181) 

665 
(2440) 

645 
(2367)

425 
(1560)

1.96 0.94 0.72 1.96

AIM 153 
(562) 

198 
(727) 

234 
(859)

147 
(539)

0.45 0.31 0.25 1.96

CETA 168 
(617) 

  1.93  

G-Cubed 76 
(279) 

227 
(833) 

97 
(356)

157 
(576)

0.42 1.50 0.57 1.83

GRAPE  204 
(749) 

304 
(1116(

 0.81 0.19 

MERGE3 264 
(969) 

218 
(800) 

500 
(1835)

250 
(918)

1.06 0.99 0.80 2.02

MIT-EPPA 193 
(708) 

276 
(1013) 

501 
(1839)

247 
(906)

 

MS-MRT 236 
(866)  

179 
(657) 

402 
(1475)

213 
(782)

1.88 0.63 1.20 1.83

Oxford 410 
(1505) 

966 
(3545) 

1074 
(3942)

 1.78 2.08 1.88 

RICE 132 
(484) 

159 
(584) 

251 
(921) 

145 
(532)

0.94 0.55 0.78 0.96

SGM 188 
(690)  

407 
(1494) 

357 
(1310)

201 
(738)

 

WorldScan 85 
(312) 

20 (73) 122 
(448)

46 
(169)

 

Note: tCO2eq have been calculated for this table by multiplying Ceq by 3.67 
Source: IPCC, 2001 

 
No strict correlations occur between the carbon tax necessary to reach a target and the GDP 
loss faced by a country. Reducing payroll taxes in Europe reduces the net burden of climate 
policies more than lump-sum recycling, whereas recycling the revenue to reducing taxes on 
capital gives greater benefits in the US (Shackleton, 1998). Other recycling modes have been 
examined in the literature but generally yield less favourable results than payroll and capital-
taxation reductions (IPCC, 2001).  
 
China 
 
There are few studies on the mitigation costs and tax recycling for developing countries, but 
China is one exception. Zhang (1997) analysed the implications of two scenarios under which 
China’s CO2 emissions in 2010 will be cut by 20% and 30% relative to the baseline. GNP 
drops by 1.5% and 2.8% respectively and welfare by 1.1% and 1.8%.  If part of the revenue 
raised by the carbon tax is recycled by reducing indirect taxes, then the welfare effect is 
improved and there may be a gain. Garbaccio et al. (1999) model carbon taxes with revenue 
recycling and find a small GDP decline in the first year but increases after that, due to a shift 
from consumption to investment brought about indirectly through the imposition of the carbon 
tax.  
 

PEP 04/06 University College Dublin 
 

10



Greenhouse Gas Abatement Costs and Market Based Instruments Louise Dunne and Frank Convery 
 

Japan and the World 
 
Ban (1998) examined the effects of an ad valorem tax on coal (20%), oil (10%), and gas 
(10%) using an applied general equilibrium model with 12 world regions and 14 industry 
sectors. Table 5 shows the difference in the effects on output depending on whether the tax is 
applied for Japan only, the OECD only or the world, with revenues used to increase 
government expenditure. This table shows the effects on industrial output are very small for 
Japan when the tax is for Japan only, but even smaller when the tax is applied at OECD or 
world level.   
 
Table 5: Effects on sectoral output of Japan (in per cent) of an ad-valorem fuel tax 
 Change in output (%) 
Sector Japan only OECD World 
Agriculture 0.0998 0.0646 -0.0295
Forestry 0.1744 0.2044 0.0687
Mining 0.0488 0.1311 0.1415
Oil and coal -0.3983 -0.1212 0.6689
Chemistry -0.5143 -0.3929 -0.3884
Metal -0.1619 -0.1032 0.0126
Other manufacture -0.0604 -0.0065 -0.0500
Elec., water, gas -0.3081 -0.3145 -0.3080
Transport 0.0548 0.0480 0.0364
Other services 0.0349 0.0376 0.0364
Capital goods 0.0007 0.0797 0.1078

Source: Ban (1998) in IPCC (2001) 
 

Taxes and trading 
 
The Second Generation Model predicts that a tax of $193 per ton of carbon would be required 
to reduce emissions by 550 million metric tons in 2010, assuming that no trading is allowed, 
even within the US. The difference between $193 and $108, or $85 per ton, is the estimated 
saving to the US economy from internal US trading. That amount is $47 billion. The total 
gains from worldwide trading are the internal gains of $47 billion plus the gains from trades 
with other nations of $48-$53 billion, for a total saving to the US economy of $100 billion 
(Anderson, 1999). 
 
Several insights were yielded from studies looked at in the IPCC: 
 There is a wide range of findings, reflecting a diversity of assumptions, mainly with 

respect to economic growth and low-carbon energy supply.  
 
 The reviewed stabilisation scenarios vary with respect to reduction time paths and the 

distribution of emission reductions among regions.  
 
 Most models show that there are substantial gains in reduced total and marginal costs 

from mobilising the market, through carbon taxes and/or emissions trading, to achieve 
objectives.  

 
 There is only a small set of studies has reported on scenarios for mitigating non-CO2 

gases. This literature suggests that small reductions of GHG emissions can be 
accomplished at lower cost by including non-CO2 gases; that both CO2 and non CO2 
emissions would have to be controlled in order to slow the increase of atmospheric 
temperature sufficiently to achieve climate targets assumed in the studies; and that 
methane mitigation can be carried out more rapidly, with a more immediate impact on the 
atmosphere, than CO2 mitigation (IPCC, 2001).  

 
Project-based Mechanisms (Joint Implementation and Clean Development Mechanism) 
 
Project-based mechanisms allow actions that reduce greenhouse gas emissions from, or 
enhance sinks beyond, what would otherwise occur to receive ‘credits’ for the emissions 
mitigated.  These credits can be used by Annex I Parties to help meet their emissions 
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limitations commitments. The mechanisms include technology transfer and provide 
opportunities for mutual co-operation. Joint Implementation (JI) involves emissions reduction 
or sink enhancement projects in Annex I countries. Clean Development Mechanism (CDM) 
involves emissions mitigation projects in non-Annex I countries. 
 
A crucial issue in utilising these mechanisms is the definition of what emissions would have 
been in the absence of the co-operative venture, i.e., the baseline. 
 
Table 6: Characteristics of project-based mechanisms 
 
Number of projects 94 

Annex I countries: 68 
Non-Annex I : 26 

Investors Public sector: 61 
Private firms: 32 

Project types Renewable energy: 44% 
Energy efficiency: 38% 
Forestry or agriculture: 15% 

Project life Average 16.5 years – ranging from 1 to 60 years 
Average emission reduction 1,658,320 tCO2eq – ranging from 13 x 106 to 57,467,271 

tCO2eq  
Average investment US$6,298,065 – ranging from US$73,000 to US$130,000,000
Total investment US$558,000,000 
Average cost of emission 
reductions 

Annex I: US$97/ tCO2eq  
Annex I excluding ‘expensive’ projects: US$26/ tCO2eq  
Other: US$158/ tCO2eq  
Other excluding ‘expensive’ projects: US$9/ tCO2eq  

 Source: Woerdman and van der Gaast, 1999.  
 
Conclusions  
 
The abatement cost analyses that have been undertaken do provide broad guidelines as to 
where the least cost (more economically efficient) opportunities for abatement lie, and this is a 
crucial step in ensuring that economic resources are not wasted. Interestingly, abatement of 
the non CO2 gasses, notably methane and nitrous oxide, emerge in many studies as relatively 
low cost options.  
 
There appears to be a huge potential to achieve a reduction in emissions at minimum cost 
simply by mobilising untapped potential for efficiency gains across sectors and removing 
incentives that encourage certain types of energy usage.  
 
There are insufficient analyses of why some very low cost options are not acted upon. For 
example, ‘buildings’ emerge consistently in this regard, but the political, economic and social 
barriers to effective action are insufficiently mapped to provide a basis for policy intervention. 
Likewise, where government subsidies of the coal and peat industry are the key inhibitors of 
progress, realisable and realistic transfer mechanisms that would allow progress need more 
development. 
 
Where appropriately designed and mobilised, market-based instruments reduce abatement 
costs in total and at the margin, but the mechanism of recycling funds generated by 
auctioning permits or imposing taxes (lump sum, payroll tax reductions, reduction in capital 
taxes) all influence costs, and vary across jurisdiction. 
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