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(1) Overview 
In the European Union, several policies and measures in the energy area have been introduced. Important examples are the carbon dioxide (CO2) emission permit trading system and the renewable electricity targets (RES-e). While being in the same area, energy, the policies have been introduced, at least partly, for different reasons, CO2 emissions reduction and security of supply, respectively. However, they also partly support each others goals.
CO2 is a global externality and, consequently, it does not matter where it is reduced and emissions could, therefore, be reduced where this can be done at lowest possible cost. International trade with CO2 emission permits and the Kyoto Protocols flexibility mechanisms are often regarded as the most cost beneficial alternatives for European nations to reach their climate mitigation obligations. On the contrary, NOX, SO2 and particles are example of externalities of a more or less local character which mainly have an impact close to the point of emission. If these emissions are reduced in parallel with CO2 emissions, the economic incentive for decreasing also CO2 within a region might increase. 

When climate policies (such as CO2 taxes on fossil fuels) also can reduce other pollutants that are associated with fossil fuels, this can be regarded as ancillary benefits defined “as the social welfare improvements…, which incidentally arise as a consequence of mitigation policies.” (Davis et al, 2000). A transfer from coal based to natural gas based electricity generation technologies will most likely lower NOX-emissions, i.e. this is an example of a positive side effect arising from a climate policy. More uncertain are the side effects from a renewable policy leading to biomass based generation replacing natural gas fired generation. In this case, the emissions of CO2 will decrease but the NOX-emission might increase, and the sum of the side effects can strike either way.
In Östblom and Samakovlis (2004), the feedback effects on health and productivity due to NOX-emission as a side effect from climate policy is investigated with a general equilibrium analysis applied on Sweden. They conclude that the advantage of allowing international trade with CO2 permits as a policy instrument, instead of decreasing the CO2 within the country, becomes less pronounced when also considering the external effects from other emission. Similar side benefits might also be achieved when the share of electricity production from renewable energy sources is increased, but the positive effects might be absent due to NOX emission from combustion of biomass. This would require further investigation.
The aim of the present study is to estimate the monetary side benefits of climate and RES-e policies in order to evaluate the benefits from actions taking place within the country as a contrast to buying CO2 permits from abroad using Sweden as a case. This will be done by calculation of the emission reductions from a strengthening of the two polices. A baseline scenario with the current price levels on CO2 permits and the current RES-e targets will be compared with scenarios with stronger targets. The total emissions from each scenario will be computed by use of the national TIMES-Sweden model covering the complete energy supply and demand sectors.
(2) Methods 
With the national TIMES-Sweden model a feasible development of the energy system over the time period 2005 to 2050 in order to meet a given demand of useful energy is found for each scenario. TIMES-Sweden is built on the platform of TIMES (an acronym for The Integrated MARKAL-EFOM System), a cost-optimizing model. Through a technology rich description of the local, national or multi-national energy system, the model allows for an exploration of possible energy futures for different scenarios (set of assumptions and constraints). It is a linear programming dynamics model allowing a flexible number of time-slices over the year, suitable for looking at the long-term horizon. (REF: Loulou et. al., 2005). The TIMES-Sweden model was initially developed within the New Energy Externalities Developments for Sustainability (NEEDS) project by the department of Energy and Environment at CHALMERS. In the model, the stationary energy systems, several demand-sectors and a large number of existing and potential energy technologies are described in detail. To represent the load curve, the electricity and heat sector are divided into ten time-slices (four season, day/night, summer and winter peak). Statistics from Eurostat are used for the base year 2000 as well as for the calibration of year 2005.

The baseline scenario consists of existing climate and renewable policy. The climate policy includes both international trade of CO2 permits (given exogenously) and CO2 taxes. Existing renewable system, that will be considered, is the current Swedish green certificate system that extends to 2030 (Swedish Energy Agency, 2007). Scenarios where the respective policy is extended one by one are defined. The total emission level is computed for each scenario. Different regional emissions are included in the model; SO2, NOX and other possible emissions from electricity and heat generation. By adding an external cost (from the literature) to the emission change (change from the baseline scenario), a monetary value of the side benefits from the policy extension is attained.
(3) Results 
The model runs give emission reductions from the base scenario for each policy extension scenario, which are turned into monetary values and give “avoided cost” of the side benefits from the policy extension. Finally, the avoided cost for the respectively scenario are weighted against the total cost of its policy extension.
(4) Conclusions 
The present study generates a monetary estimate of the value on the regional emission reduction caused by ambitious climate and renewable policies. This gives the ancillary pollution benefits from extending existing climate and renewable policies. Due to the reduction in regional emissions, the cost for reducing CO2 and supporting renewable energy within a country might not be as expensive as many fear.
References 
Davis, D.L., Krupnick, A. and McGlynn, G. (2000) “Ancillary Benefits and Costs of Greenhouse Gas Mitigation – An Overview”, From IPCC expert Workshop in Washington DC, 27-29 March 2000.
Loulou, R., Remne, U., Kanudia, A., Lehtila, A. and Goldstein, G. (2005) “Documentation for the TIMES Model – PART I”. Can be downloaded from: www.etsap.org/documentation.asp 
Swedish Energy Agency (2007) “The electricity certificate system 2007”, ID-No ET2007:27. Can be downloaded from: www.energimyndigheten.se 
Östblom, G. and Samakovlis, E. (2004) “Cost pf Climate Policy when Pollution Affects Health and Labour Productivity: A General Equilibrium Analysis Applied to Sweden”, Working Paper No. 93, National Institute of Economic Research.
