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Overview
At COP21, the European countries adopted a binding target of at least a 40% reduction in domestic GHG emissions by 2030 compared to 1990. However, the European climate change policy has allocated GHG emissions in two categories: firstly, emissions from power generation and energy intensive industries which are covered by the European Union (EU) emissions trading scheme (ETS) and, secondly, the other GHG emissions that are subject to domestic targets according to the so-called Effort Sharing Decision (ESD) (Böhringer, 2014). The ESD is based on a GDP per capita rule and wants to reflect the economic capacity of each EU member state (MS) on the basis of their relative wealth. However, several papers have already pointed out that this way to allocate emissions can create great cost inefficiencies as the allocations do not take into account MS abatement costs.
The EU proposal acknowledges this issue and proposes a range of flexibility instruments (i.e. more than 15 flexibility options) that aim to enhance cost-effectiveness. This paper evaluates the EU proposal and analyses the economic impacts of each of these flexibility options with respect to fairness and cost-effectiveness.
Methods
I use the GEMINI-E3 model (Bernard and Vielle, 2008) to analyse the economic impacts of the ESD. GEMINI-E3 is a multi-country, multi-sector, recursive computable general equilibrium model that has been specifically design to assess climate and energy policies. The model details 5 energy goods and sectors: coal, oil, natural gas, petroleum products and electricity. Transport is described through 3 sectors: land transport, sea transport and air transport. Agriculture, energy intensive industries, and other goods & services represent the remaining 3 sectors. Sectors participating in the ETS market are petroleum products, electricity generation and energy intensive industries. Regarding spatial decomposition this version of GEMINI-E3 describes separately the 28 EU MSs plus China and the rest of the world.
First, I simulate a reference scenario on the time period 2011-2030, where assumptions on population, GDP and international energy prices are based on the EU reference scenario 2016 (European Commission, 2016a). My reference scenario considers all previous policies implemented since 2015 and especially those related to energy and climate fields.
Then, I simulate the forthcoming European climate policy and especially the post-2020 binding targets within the architecture defined in the commission staff working document (European commission 2016b). The proposal defines a new burden-sharing framework, called the ESD where the 2030 GHG emissions targets are based on GDP per capita. In short, the policy assumes that emissions that are not covered by the EU ETS are subject to targets that are defined at national level. By the way, it creates 29 constraints, one related to the ETS and 28 for each MS.
However, the European Commission (EC) explores several options for the design of flexibility mechanism that aim to increase the cost-effectiveness of the policy within solidarity and fairness goals.
I simulate more than 15 scenarios that aim to analyse the potential of each options regarding CO2 prices, welfare cost, CO2 emissions and fairness in burden sharing for each MS.
Results
I implement the targets defined in the ESD proposal and also the ones related to the ETS market. In the following, the results are compared to the reference scenario that assumes no additional policies after 2015. My scenarios assume that ETS sectors participate in a CO2 tradable market in which allowances are auctioned. The revenue from ETS allowances are collected by EC and redistributed to MSs according to their ETS emissions. In this market, the CO2 target consists of a 21% (43%) reduction in 2020 (in 2030) with respect to 2005 levels. Non-ETS sectors and households pay a domestic CO2 tax on fossil energy consumptions that is based on the ESD. The number of CO2 prices in EU is then one plus the number of MSs (i.e. 29 = 1 + 28). The ETS price is equal to 46€ in 2030, higher to the one computed by European Commission (2016a) that is equal to 33€. In non-ETS sectors, the average European CO2 price is equal 209€ but with significant gaps among MSs. As for some low income countries (e.g., Czech Republic, Greece, Hungary, Portugal, Slovakia, Bulgaria, Romania and Croatia), the burden-sharing proposal does not require any abatement for ESD sectors, the CO2 taxes are therefore equal to zero. At the opposite, “old” MSs (e.g., Austria, Denmark, Germany, Luxembourg, Netherlands and Sweden) with high income level have to implement significant abatements that require CO2 taxes higher than 300€.  The burden-sharing proposal results in important disparity of effective CO2 emissions reductions that range between −44.5% and +2.4%. In contrary, the effective abatements in the ETS sectors are more uniform and range between −44.7% and −11%. Of course, this leads to similar findings in terms of welfare costs. In 2030, at EU level the European policy leads to a welfare cost equals to 16’067 million €. Two third of this cost is borne by high and middle income MSs (i.e. countries with GDP per capita higher to 20’000 €). But in term of relative cost the low income MSs (with a GDP per capita lower than 10’000 €) bear the highest cost.
Regarding cost-effectiveness two flexibility options are the most promising: 
· Option T4+ where ESD emissions targets are based for 50% on the rule using GDP per capita and 50% on a target based on a cost-effective emissions reduction projection. This option that is not currently in the proposal extends the option T4 to all MSs. The aggregated welfare cost is then divided by two.
· Option F1 in which inter-Member State flexibility is allowed between MSs. In this scenario, we assume that MSs can sell or buy 10% of their annual emission allocations with other MSs. The EU welfare cost is also divided by two.
Now, if I consider fairness, inter-Member State flexibility improves significantly welfare of low income MSs. Indeed they benefit from quotas selling creating revenue that counterbalance their abatement costs. In contrary, if high income MSs benefit from a decrease in their deadweight losses of taxation (because they can abate less by buying quotas), they suffer from welfare losses coming from deterioration in their terms of trade.
Conclusions
EU has decided to cut at least 40% of GHG emissions with respect to 1990 levels by 2030. To achieve this goal, GHG emissions have been splitted in two separate targets: -43% from 2005 levels for emissions covered by EU ETS and -30% from 2005 levels for emission covered by the ESD. The non-ETS emissions have been further splitted into 28 national targets for each MS. This burden sharing has been done using a GDP per capita rule that aims to take into consideration relative wealth of each MS.
Without any flexibility mechanisms, I show that the EU proposal induces a high range of CO2 prices and welfare costs between MSs, and therefore a very high compliance cost at EU level. The EU proposal has acknowledged this risk and has listed more than 15 flexibility mechanisms (inter-Member state flexibility, target adjustment, one-off flexibility between ETS and non-ETS, etc). My analysis shows that flexibility mechanisms that allow trading within non-ETS emissions are the most efficient option. They reduce the compliance cost and in a same time increase fairness between low income MSs and high income MSs.
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