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1. Introduction 
 

The GAINS Mitigation Efforts Calculator (MEC) represents the latest climate change analysis 

tool developed by the GAINS team at IIASA. The mitigation calculator provides for the analysis 

of the feasibility and costs of achieving a range of climate change emission reduction 

commitments for Annex I countries up to 2020. IIASA (2009 & 2010) describe how the 

calculator aims to help industrialised countries compare efforts to lower GHG emissions with 

those of other countries (and vice versa). The calculator is designed to analyse requisite 

mitigation efforts under a range of criteria for sharing the emissions reduction burden between 

Annex I countries. The principal objective of the tool being to support industrialised countries in 

identifying a mutually agreeable set of GHG emission reduction targets.  

 

The MEC is designed to allow users to analyse mitigation targets in the context of four types of 

carbon trading scenarios. The four trading scenarios are based upon choices as to whether or not 

to allow trading amongst Annex I Parties, and whether or not to allow trading between Annex I 

and Non-Annex I Parties. Where trade amongst Annex I Parties is allowed IIASA (2010) define a 

scenario where there is a common market with a single carbon price at which carbon can be 

traded. Where trading occurs between Annex I and Non-Annex I Parties IIASA (2010) describe 

this type of trading as being representative of a CDM-like mechanism with the relevant 

distinction being that offsets may be purchased by the Annex I Parties. The calculator can be 

used to assist in determining the portfolio of emission control measures that achieve a given 

climate change commitment at least cost. The calculator also analyses the co-benefits of 

achieving a given greenhouse gas target in terms of reduced transboundary air pollution. These 

calculations can be performed simultaneously for all Annex I countries, thereby allowing users 

to compare efforts for a range of targets and criteria.     

 

The mitigation calculator can also be developed to offer the defined functions on a reduced 

national scale, thereby offering valuable information for climate policy negotiation and policy 

development. Such functionality is technically feasible, however, the additional work to be 

completed in this area involves careful refinement of the defined controls and abatement 

options in the GAINS model for a given country. The IMP Ireland project will support this work. 
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Table 1 Mitigation Calculator Criteria Analysis  

Type of Target/Criteria Quantitative Indicator Rationale for Criteria 

Emission Target 

Percentage change of total 

MtCO2e compared to a base 

year 

Such criteria will target the 

countries most responsible for 

current GHG emissions. In 

other words the countries that 

generate more GHG emissions 

will have to pay more 
Total CO2e per capita 

Mitigation Costs 

Mitigation costs as a 

percentage of GDP 

Such criteria account for a 

country’s ability to pay. In 

other words richer countries 

can afford to contribute more 

to cutting GHG emissions. 
Mitigation costs per capita 

Carbon Price  

Marginal cost of reducing 

emissions by a further ton of 

CO2e 

Such criteria will target cost 

efficiency and ensure the 

collective costs of reducing 

GHG are lowest 

Source: IIASA (2009) 

Access to the calculator and the official documentation is provided at the following web address:  

http://gains.iiasa.ac.at/index.php/online-access/online-calculator 

 

This brief is structured as follows. Section two describes the structure of the mitigation effort 

calculator and explains the means of operation for each individual component identified in 

Figure 1 and referred to in Table 1. Section 3 provides an illustrative analysis of the mitigation 

effort calculator’s examination of the impact of the Copenhagen Accord target’s for 10 Annex I 

Parties under 2 alternative international carbon market scenarios. This section also provides a 

demonstration of how the MEC can be used to examine the impact of a changing emissions 

target in a global context. Section 4 concludes with thoughts on further development, and the 

relevance of the mitigation effort calculator for policy makers.    
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2. Mitigation Effort Calculator Structure1 
 

Figure 1 provides a screenshot of the mitigation calculator that a user is presented with once 

they have logged in through the GAINS website. Optimal use of the mitigation calculator is 

achieved through the sequential use of four components.2 

 

Figure 1 Mitigation Calculator 

 

 

 
 

                                                             
1 Details relating to the description and operation of the MEC were sourced from IIASA (2009), IIASA (2010) and an 
IIASA produced MEC introductory video -  IIASA MEC Introductory Video 
2 The structure of components 2 and 3 will vary slightly from the structure displayed in Figure 1 depending on the 
international carbon market scenario chosen by the user. Figure 1 represents the mitigation calculator structure 
associated with the analysis of the No Annex I trading-no CDM scenario. 

Component 1 Component 4 

Component 2 Component 3 
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2.1 Component 1 – Scenario Component  
 

The first component of the calculator allows for the configuration of the scenario to be analysed 

by the mitigation calculator. Users must choose the data source for scenario analysis, the target 

year and type of international carbon market. 

 

Data sources for scenario analysis are currently limited to three – IEA 2007, IEA 2008, and IEA 

2009. The calculator presently provides only one target year, 2020.  

 

The calculator offers the option of analysing the impact of international carbon trading between 

Annex I countries or of offsetting GHG emissions by investing in emission-reduction projects in 

developing countries through the CDM. As noted, calculator users are presented with a choice of 

four international carbon market scenarios. These are explained in more detail below: 

 

1. No Annex I trading-no CDM (hereafter scenario 1): Find the minimum cost solution of 

compliance with an emissions target without the option to trade emission permits 

between Annex I parties and without the possibility to purchase permits from non-

Annex I countries through the CDM.  

 

2. With Annex I trading-no CDM (hereafter scenario 2): Find the minimum cost solution 

with the option of allowing for trade of emission permits between Annex I countries. 

 

3. No Annex I trading-with CDM (hereafter scenario 3): Find the minimum cost solution 

without the option to trade emission permits between Annex I parties and with the 

possibility of purchasing emission permits from non-Annex I countries through the CDM 

at an equilibrium price in the CDM market specified by the user. 

 

4. With Annex I trading-with CDM (hereafter scenario 4): Find the minimum cost solution 

when allowing for trade of emission permits between Annex-I parties and with the 

possibility of purchasing CDM credits. 
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While the mitigation calculator provides for this choice of four carbon market scenarios, this 

brief will focus principally on using the calculator to examine two of the four scenarios. Scenario 

1 – No Annex I trading-no CDM – and scenario 3 – No Annex I trading-with CDM – are 

generally excluded3 from the analysis as an emissions trading regime where Annex I Parties are 

not permitted to engage in emissions trade amongst themselves yet can have access to the CDM 

market is illustrative, but not viewed as a plausible policy framework scenario.  

 

2.2 Component 2 – Emissions Component 
 

The second component of the calculator displays a list of Annex I countries including Australia, 

Canada, EU27, Japan, New Zealand, Norway, Russian Federation, Switzerland, Ukraine, and the 

United States. Work is currently underway to develop the calculator so as to enable uploading of 

data for individual Member States of the EU27. For each Annex I Party the calculator also allows 

users to access data sheets that contain graphic information on respective macro-economic 

drivers, GHG intensities, mitigation potentials and costs in 2020 along with a list of mitigation 

measures that apply to the Party for increasing marginal costs. Users also have the option to 

choose whether or not to include LULUCF in a country’s emissions inventory. 

 

In its present format the mitigation calculator provides users with a choice of two base years for 

undertaking analysis – 1990 or 2005. The mitigation calculator provides for the structure of 

component 2 to vary depending on the international carbon market scenario being analysed. 

Figures 2 and 3 respectively illustrate how the structure of the emissions component for 

scenario 1 and scenarios 2 & 4 is somewhat varied. This variation is connected to the scenario 

assumption, and is explained under the following sub sections for each scenario.   

 

2.2.1 Scenario 1 
Figure 2 illustrates that under the analysis of market scenario 1 the calculator displays a range of 

possible emissions for 2020 (“Emissions range in 2020”), with emissions ranging from 

projected emissions levels under business as usual, to the lowest emissions level that could be 

achieved in the GAINS model starting with the selected baseline scenario and applying all 

mitigation measures to the maximum extent possible.  
                                                             
3 Scenario 1 is used in a later section as a comparative to scenarios 2 and 4.  
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The emissions component of the calculator for scenario 1 – Emissions Target –provides an 

option for the user to insert various emissions targets for 2020 either as targets for individual 

Parties or for all Parties simultaneously. Emissions targets can be expressed in MtCO2e, as a % 

reduction relative to 1990 or 2005 emission levels, or as a CO2e per capita figure.  

 

 Figure 2 Scenario 1 Emissions Component 

 

 

2.2.2 Scenario 2 & 4 
Figure 3 highlights that the emissions component of the calculator contains different elements 

for analysing scenarios 2 and 4 compared to the analysis of scenario 1. While the Emissions 

Target element differs somewhat from scenario 1 the emissions component also contains an 

Allocation element. With the emissions target analysis the user can specify an emissions target 

that either applies to the Annex I region as a whole or to each individual Annex I Party. IIASA 

(2010) note that the chosen target must be more ambitious than the existing baseline. The 
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allocation element displays the 2020 forecast emissions level for each Annex I Party (Domestic 

Emissions) for a given emissions targets along with their use of the international carbon market.  

 

Figure 3 also identifies a minor variation in the allocation component between scenarios 2 and 

4, that is related to the nature of these specific scenarios. Under scenario 2 the second facet of 

the allocation element is “for permits”. A “0” figure in the for permits column indicates that the 

emissions target is met through domestic measures alone. A “+” figure in the for permits 

column indicates the quantity of AAUs bought by Annex I Party with a “-” figure revealing 

volume of sold AAUs. However, this second facet of the allocation element under scenario 4 is 

“credits (bought +) (sold -)”. A “+” figure in the allocation column for credits indicates the 

number of CDM credits purchased by an Annex I Party with a “-” figure revealing the volume of 

AAUs sold by an Annex I Party.      

 

Figure 3 Scenario 2 & 4 Emissions Component 

 

“for permits” 
changes to 
“credits 
(bought +) 
(sold -)”  
under 
Scenario 4 



9 | P a g e  

 

2.3 Component 3 – Mitigation Component  
The third component (“mitigation costs” & “carbon price”) of the calculator estimates the range 

of mitigation costs for the emission targets identified in component 2. As with the emissions 

component, the structure of the mitigation component differs under alternative scenario 

choices.  

 

2.3.1 Scenario 1  
The mitigation costs component of the calculator consists of four elements for scenario 1 (see 

Figure 4). Mitigation costs are expressed as total costs (billion €/year) for reaching the 

mitigation target for each Party, costs as a percentage share of an Annex I Party’s forecast 2020 

GDP, and costs per capita. The carbon price element of the mitigation costs component refers to 

the marginal abatement cost for a specified mitigation/emissions target. The calculator initially 

prescribes a default carbon price in tCO2e with this price changing as different emissions targets 

are set. Additionally the calculator provides users with the option to set targets on mitigation 

costs by individual Annex I Parties or for the whole group of Parties.  

 

Figure 4 Scenario 1 Mitigation Components 
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2.3.2 Scenario 2 & 4 
From Figure 5 it is clear that the only difference between the mitigation cost components 

between scenario 1 and scenarios 2 and 4 is the two additional cost elements – mitigation costs 

for domestic measures and mitigation costs for permits. With scenario 4 the for permits 

element changes to “credits (bought +) (sold -)”. The costs associated with these two additional 

elements combine to produce total costs. While Annex I Parties will still have the same domestic 

measure mitigation costs as under scenario 1, under scenarios 2 and 4 Parties are now able to 

access the international carbon market to buy or sell AAUs. Under scenario 4 Parties can also 

buy CDM credits. A positive figure in the for permits column in scenario 2 indicates that a Party 

has spent in the carbon market with a negative sign indicating the generation of revenue from 

the sale of AAUs. A positive figure in the credits column under scenario 4 details expenditure on 

CDM credits with a negative figure indicating revenues earned from the sale of AAUs.   

 

Figure 5 Scenario 2 & 4 Mitigation Components 

 

“for permits” 
changes to “credits 
(bought +) (sold -)”  
in Scenario 4 
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Scenario 4 also provides users with the opportunity to set the carbon price. The ability to set the 

global carbon price arises from the MEC’s request for users to submit their best estimate about 

the equilibrium price in the global CDM market. Where the CDM price estimate is less than the 

carbon price calculated by the MEC for a given set of emissions targets under scenario 2 the 

MEC automatically accepts this price as a given for the global carbon price. Where the estimated 

CDM price is greater than the calculated carbon price the MEC will continue to use the 

calculated price.4   

 

2.3.3 Mitigation Analysis 
Following the calculator’s analysis of emissions targets and mitigation costs all analysis figures 

associated with each Annex I country will go red, green or remain black: 

• Figures printed in red signal that a given emissions target is unachievable with the 

mitigation efforts (measures) available from current technologies considered in GAINS, 

the target thus exceeds the technical potential; 

• Figures printed in green indicate that the given emissions target will already be 

achieved under the baseline scenario, i.e. there is no need for additional mitigation 

measures beyond those already included in the baseline scenario; 

• Figures printed in black indicate that a given emissions target is achievable through the 

use of mitigation measures additional to those already within the baseline scenario. 

 

IISAS (2010) note that while use of the mitigation calculator is predominantly emissions 

orientated, an alternative approach to using the calculator is to set a target on the cost side and 

watch its implication on the emission side. For example, users can enter a target for the 

marginal abatement cost for a Party, or a total cost figure for a Party or a target value for all 

Annex I Parties, expressed as a percentage of GDP. Note, however, that the costs for GHG 

                                                             
4 The MEC’s present treatment of carbon price determination under scenario 4 is somewhat simplistic. Scenario 4 
assumes the existence of just one carbon price – carbon price as calculated by the MEC or submitted CDM price 
estimate – with the MEC using the cheaper of the two in its analysis. At an international level country’s with 
emissions targets who use the carbon markets have a choice of carbon products to choose from (AAUs, CERs, ERUs), 
potential constraints over purchases, and may perceive added value from certain types. Currently the market and 
carbon product dynamics ensure the existence of different prices. An interesting but potentially complex future 
development of the MEC would be to see the introduction of different co-existing carbon prices into the MEC 
framework. Such a development would provide MEC users with an even more accurate reflection of existing market 
dynamics.  
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mitigation measures already included in the baseline are not taken into account in 

the MEC. 

 

2.4 Component 4 – Co-benefits Component 
The final component of the mitigation calculator (“co-benefits”) provides an added dimension to 

the analysis of the results already produced by the calculator. Specifically, this component 

identifies the co-benefits of the greenhouse gas emissions targets in terms of reduced emissions 

of other pollutants – specifically SO2, NOx, and PM2.5. Figure 6 shows that the co-benefits are 

expressed in absolute numbers (Kt) and as a percentage reduction relative to the selected 

baseline. This feature affords policymakers an additional evidence base from which to consider 

actions in respect of climate change and transboundary air pollution commitments.  

 

Figure 6 Co-benefits of GHG Mitigation on Air Pollutant Emissions 
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3. Mitigation Effort Calculator Demonstration Analysis 
 

In order to provide a demonstration analysis using the MEC a decision must be made on what 

emissions targets will be used in the analysis for the 10 Annex I Parties of the MEC. For the 

purpose of this analysis we will use emissions targets based on the 2020 emissions targets 

supplied by the 10 MEC Annex Parties to the UNFCCC in their submissions to be associated with 

the Copenhagen Accord.5 Table 2 details the submitted Copenhagen Accord targets (CAT). The 

emissions targets from Table 2 are used to demonstrate the MEC analysis for scenario 2 and 4 in 

sections 3.1 and 3.2. Section 3.3 demonstrates how the MEC can be used to examine the impact 

of increasing an Annex I Party’s emissions target in a global context.  

 

Table 2 Copenhagen Accord 2020 Emissions Targets6 

Annex I Party 2020 Emissions Reduction Target Base Year 

Australia 30% 1990 

Canada  21% 1990 

EU 30% 1990 

Japan 25% 1990 

New Zealand 20% 1990 

Norway 40% 1990 

Russian Federation 25% 1990 

Switzerland  30% 1990 

Ukraine 20% 1990 

US 19% 1990 

    

  

                                                             
5 UNFCCC Copenhagen Accord Associated Emissions Targets 
6 Analysis of the 2020 emission reduction targets supplied to the UNFCCC by Annex I Parties reveals a number of 
differences in Party submissions. A number of Party submissions include a range of emissions reductions or two 
distinct targets. Where two targets are submitted the respective Annex I Parties stipulate that the higher of the targets 
will only be applied in the event of a legally binding international climate deal being agreed. For the purpose of this 
analysis we assume the conclusion of such an international climate deal. With respect to the submission of a range of 
emissions reductions we assume an application of the highest value on the emissions reductions range. The 
demonstration analysis utilises 1990 as the base year. The majority of target emission reductions submitted to the 
UNFCCC use 1990 as a base year. However, Australia uses 2000 as its base year with Canada and the US both using 
2005. In these cases we have extrapolated the emissions reductions targets based on 2000 and 2005 to derive an 
equivalent reduction target based on 1990 as a base year.     
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3.1 MEC Analysis of Scenario 2 using Copenhagen Accord Targets  
 

Scenario 2 permits Annex I Parties to engage in emissions trading amongst themselves in an 

effort to help comply with their emissions targets. Use of the CDM market is not permitted in 

this scenario. Figure 7 reveals the emissions and mitigation costs of scenario 2 for Annex I 

Parties resulting from the use of the CAT. From Figure 7 it is evident that under scenario 2 the 

CAT will result in a 2020 emissions level of approximately 13.9bnMtCO2e for the 10 Annex I 

Parties modelled in the MEC. This emissions level represents a reduction of 24.3% relative to 

1990.    

 

Figure 7 MEC Scenario 2 using CAT 
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The allocation element of the emissions component reveals that Annex I Parties used both 

domestic measures and international emissions trading to differing extents to comply with their 

target levels. For the EU, Russia and Ukraine domestic mitigation measures enable them to over 

comply with their emissions targets. As a result these countries fulfilled the role of AAU sellers 

in the carbon market with all 7 other Annex I Parties forced to use the carbon market to help 

them realise their emissions goals. The CAT and the ability for Annex I Parties to engage in 

emissions trading results in a global carbon price of €36.10/tCO2e. The implication of this is that 

Annex I Parties continued to implement domestic mitigation measures up to a price of 

€36.10/tCO2e. 

 

Overall compliance with the 2020 emissions targets collectively requires an annual mitigation 

expenditure of €11.51bn amongst the 10 Annex I Parties. However, the mitigation costs 

component of the MEC illustrates that mitigation costs are not spread evenly across all Parties. 

The ability of Russia and the Ukraine to sell significant quantities of AAUs generating annual 

revenues of approximately €20bn and €14bn respectively skews the overall total mitigation 

costs for the Annex I Parties. Under scenario 2 the EU would generate €2bn per year from AAU 

sales. This revenue would help offset the annual expenditure of €3.45bn on domestic mitigation 

measures resulting in a net annual mitigation cost of €1.4bn or 0.01% of GDP. It is worth noting 

that under scenario 2 the EU would have the lowest per capita mitigation costs - €2/cap/year. 

For Japan the deployment of domestic mitigation measures to comply with its CAT will generate 

an annual saving of €0.2bn. However, in spite of this saving Japan will still be a significant 

participant in the carbon market with an expenditure of €4.4bn/year.   

 

Scenario 2 results in significant mitigation costs for both the US and Australia. Annual 

mitigation costs will total €24.9bn for the US with 75% (€18.7bn) of costs spent in the carbon 

market and 25% (€6.18bn) on domestic measures. While these figures are significant they still 

amount to less than 0.2% of GDP. Australia’s annual mitigation costs at €7.9bn are the second 

highest and result in by far the largest per capita expenditure - €336/cap/year. What is of 

particular note with Australia is the expenditure of just €0.4bn on domestic mitigation 

measures with Australia instead preferring use of the carbon market. This mitigation 

expenditure split would suggest that a significant proportion of Australian domestic measures 

cost more than €36.1/tCO2e, the global carbon price that emerges under scenario 2.         
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3.2 MEC Analysis of Scenario 4 using Copenhagen Accord Targets  
 

Under Scenario 4 annex I Parties are allowed access to the CDM market as well as being 

permitted to engage in emissions trading with one and other. From Figure 8 it is evident that the 

principal difference between the MEC structure under scenario 4 compared to scenario 2 

(Figure 7) is the ability to submit an estimate of the expected equilibrium price in the global 

CDM market. Current uncertainty over the future structure (and more fundamentally, the 

‘future’) of the CDM limits the availability of a confident CDM price beyond 2012, let alone up to 

2020. However, for the purpose of this analysis we use a future CDM price of €13.48 per CER.7  

 

Figure 8 MEC Scenario 4 using CAT 

 
                                                             
7 This CDM price is sourced from PointCarbon (2010) and represents the September 29th 2010 secondary CER price 
with a 2012 delivery date.   
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Analysis of Figure 8 reveals that Annex I Party access to both emissions trading and the CDM 

market has significant impacts on carbon price, mitigation costs and CAT compliance strategies. 

The CAT and Annex I Party access to both AAUs and CERs leads to a global carbon price of 

€13.48 under scenario 4 compared to €36.10 with scenario 2.   

 

With a lower global carbon price annual mitigation costs fall significantly from €11.51bn under 

scenario 2 to €4.9bn with scenario 4. The decline in total mitigation cost is also reflected in a fall 

in individual Annex I Party costs. Access to an increased pool of emissions credits has the effect 

of changing the emissions mitigation strategies of all Annex I Parties. A lower global price of 

carbon creates an incentive for Annex I Parties to comply with their emissions target through a 

greater use of the international carbon market relative to the adoption of domestic mitigation 

measures. With carbon credits trading at €13.48 in the international market Annex I Parties will 

only utilise domestic mitigation measures up  to a price a of €13.48/tCO2e as the deployment of 

measures costing more than the international price of carbon does not make economic sense.  

Under scenario 4 all Annex I Party 2020 emission levels are higher relative to scenario 2.8  

Higher domestic emissions levels suggest a lower level of domestic mitigation measure 

deployment. This assumption is backed up by data in Table 3 that shows a decline in domestic 

mitigation measure expenditure from scenario 2 to scenario 4. Table 3 also details that the 

volume of emissions credits purchased by each Annex I Party is higher under scenario 4 

compared to scenario 2.9 As a result of a significantly lower carbon price the level of carbon 

market expenditure by each Party is lower under scenario 4 compared with scenario 2.10 The 

purchase of a higher volume of credits is necessary to cover the increased level of domestic 

emissions and ensure each Party comply with their emissions targets.  

 

 

 

 

 

                                                             
8 See domestic emissions component of Table 3. 
9 See allocation credit component of Table 3. 
10 See credits component of Table 3. 
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Table 3 Scenario 2 &  4 Emissions and Mitigation Cost Comparison 

 Emissions Component Mitigation Cost Component 

 Allocation 

Domestic Emissions 

(MtCO2e) 

Allocation 

Credits (B+) & (S-

)11 

(MtCO2e) 

For 

Domestic Measures 

(Bln €/yr) 

Credits 

(B+) & (S-) 

(Bln €/yr) 

Annex I Party S2 S4  S2 S4  S2 S4  S2 S4 

Australia 500 514  209 223  0.40 0.05  7.54 3.00 

Canada  572 583  104 115  0.02 ‐0.28  3.77 1.55 

EU 3838 4080  -57 185  3.45 ‐2.99  -2.05 2.49 

Japan 1075 1096  121 142  -0.20 ‐0.72  4.36 1.91 

New Zealand 71 72  21 22  0.04 0.01  0.76 0.30 

Norway 55 56  26 26  -0.02 ‐0.03  0.93 0.35 

Russian 

Federation 

1939 2000  -556 ‐494  0.59 ‐0.83  -20.08 ‐6.66 

Switzerland  42 43  5 6  -0.04 ‐0.05  0.20 0.08 

Ukraine 346 384  -391 ‐353  1.08 0.05  -14.14 ‐4.76 

US 5487 5650  518 681  6.18 2.25  18.71 9.18 

 

3.3 MEC Analysis of EU Copenhagen Accord Target Step-up 
 

Using scenario 4, an assumed CDM price of €13.48/tCO2e and the CAT this analysis uses the 

MEC to examine the impact of the EU increasing its target under Copenhagen from -30% to 

40%. Figure 9 displays the results of this emissions target step-up. Comparing Figure 8 and 

Figure 9 it is seen that an EU decision to increase its emissions target by 10% would reduce the 

global 2020 emissions target for the 10 Annex I Parties from 13.9bntCO2e to 13.3bntCO2e. A 

2020 global emissions target of 13.3bntCO2e would represent a 27.3% decrease relative to 1990. 

 

A 10% increase in the EU’s emissions target would see its 2020 emissions target level decrease 

from 3.9bntCO2e to 3.3bntCO2e. A 40% reduction target would increase annual mitigation costs 

by €7.5bn from -€0.49bn under the 30% target to €7.49bn with a 40% target. With the 30% 

                                                             
11 Credits (B+) & (S-) = Credits bought and sold 
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target the EU complies with its target through a combination of domestic measures and use of 

the carbon market. Domestic mitigation measures result in a domestic emissions level of 

approximately 4.08bntCO2e requiring the purchase of 185MtCO2e in the carbon market. The 

deployment of domestic measures in the EU under the 30% target generates annual savings of 

€2.99bn. Annual expenditure on carbon credits totals €2.49bn result in a total mitigation cost 

savings of -€0.49bn. Figure 9 reveals that with a 40% target the EU would still have the same 

domestic emissions level and level of domestic mitigation measure deployment and expenditure 

in 2020. Based on a global carbon price of €13.48 the EU would choose to realise all of its 

increased additional emissions reductions through purchases in the international carbon 

market. This would result in an annual carbon market expenditure of €9.99bn leading to an 

annual mitigation cost of €7.49bn.   

 

Figure 9 MEC Analysis of EU Copenhagen Accord Target Step-up 
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4. Conclusions and MEC relevance 
 

The MEC is potentially an extremely valuable tool in the context of climate and transboundary 

policy formulation and negotiation. However, as with many complex systems, the value of the 

tool is connected to the quality of the calibration and certain methodological assumptions. 

Specifically in terms of calibration, the defined abatement options, potentials, costs and 

underlying scenario activity forecasts are the critical components to refine. At present the tool 

leverages a number of international data sources, and draws on the considerable scope and 

methodological detail of the GAINS model and its regional variations (e.g. Europe, World, Asia) 

to provide insights of relevance to a more aggregate scale. Thus, in its present form the 

mitigation efforts calculator tool is an internationally illustrative tool that affords the following: 

 

• The MEC enables the specified industrialised parties to compare their efforts to lower 

GHG emissions with those of other parties and vice versa.  

• The MEC can be used to examine the impact of changing an individual party’s emissions 

targets relative to a base case scenario for that party and other industrialised parties. 

• The MEC provides a framework for examining the role and relevance of trading to a 

given set of targets or costs.  

• The MEC offers an insight into the co-benefits of climate related policy with respect to 

transboundary air pollution  

 

The MEC is currently at an aggregate level only for the EU27. However, the GAINS team at 

IIASA are working to expand the MEC to incorporate more detailed data and interactions for 

each of the EU member states. In this process, the ongoing work in respect of GAINS Ireland, 

and other national instances of the model, will be crucial to appropriately reflecting controls, 

costs and other considerations at a national level. As this work progresses, the MEC may become 

a particularly valuable tool for the evaluation of various emissions targets, mitigation costs and 

carbon prices on a national scale. The connection to transboundary air pollutants will also be of 

particular relevance to all member states.  

 

The work of the IMP Ireland team will continue towards an improved calibration of GAINS 

Ireland, and will continue to collaborate with IIASA to ensure the timely transfer of updated 

parameters to the core modelling system. These updates can then be incorporated into tools 

such as the MEC to offer a powerful and accessible policy-informing tool.   



21 | P a g e  

 

References 
 
IEA, (2007) World Energy Outlook 2007. OECD/IEA, Paris. 

 

IEA, (2008) World Energy Outlook 2008. OECD/IEA, Paris. 

 

IEA, (2009) World Energy Outlook 2009. OECD/IEA, Paris. 

 

IIASA, (2009) A Tool for Comparing Countries’ Efforts to Reduce Greenhouse House Gas 

Emissions. IIASA Policy Brief No. 9. Laxenburg, Austria. 

 

IIASA, (2010) Getting started with the GAINS Mitigation Efforts Calculator... estimating GHG 

mitigation opportunities and costs in Annex I countries. Laxenburg, Austria. 

 

PointCarbon, (2010) CDM & JI Monitor, September 29th edition. 

 

 



www.ImpIreland.ie 

www.APEnvEcon.com  

www.EPA.ie  

The IMP Ireland project is funded by the Environmental Protection Agency of Ireland under the STRIVE 
programme 2007‐2013. Co‐funding is provided by AP EnvEcon. The project is led by AP EnvEcon. 


