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Overview
For a number of years Russia has been the largest natural gas supplier to the EU. Naturally, the EU dependence on the Russian gas has often been in focus of political and public debate. The concerns about this dependence and especially security of gas supply have further intensified in the last five years, when the EU repeatedly faced Russian gas shortages or even halts. For example, during the 2006 gas crisis between Russia and Ukraine some Western-European countries experienced a reduction in their gas supplies due to Russia cutting off supplies to Ukraine and Ukraine reacting to it by withholding some of the EU gas. Another Russia-Ukraine gas conflict in January 2009 left the South-eastern Europe completely without Russian gas for almost two weeks and brought about severe shortfalls of gas in a number of other Western-European countries
These and other episodes illustrate that transit is a serious concern for the security of external gas supply.  There are several ways in which transit may influence gas supply risks.  To start with, the extent to which a country is affected by a supply disruption may depend on availability of alternative transit routes from the involved supplier. Indeed, during the 2009 Russia-Ukraine crisis Gazprom replaced up to half of the resulting gas shortage to Poland, Germany and Czech Republic by increasing its supply via the Yamal pipeline transiting through Belarus. Second, the configuration of transit routes may influence the allocation of bargaining power in the supplier-consumer gas relation. For example, Poland’s objection to the creation of Nord Stream has been widely attributed to the fear that if Germany gets a direct pipeline from Russia, it would no longer use its political influence to resolve potential gas conflicts over the Yamal pipeline currently serving both Poland and Germany. As a result, it would be less costly for Russia to use its gas supply to Poland as an instrument of political pressure. Next, supply continuity may be affected by physical rupture of a pipeline, and the rupture probability is proportional to pipeline length, etc. 
This paper suggests a methodology that incorporates physical and political aspects of pipeline gas transit into the more conventional measure of gas import risks. This methodology is then applied to evaluate the EU Member States exposure to risks associated with Russian gas supply. In particular, the paper studies how the risk exposure would be affected by introduction of a new transit route, Nord Stream. 
Methods

We construct a Transit Risk Index (TRI) that provides a quantitative assessment of a country’s risk associated with external gas supply. Our measure includes both the conventional determinants of the security of external supply applicable to all fuels, and the specific determinants, reflecting the risks associated with the pipeline transit.

The first group of determinants in our index measures gas dependency. It consists of the gas import dependency ratio and share of gas in the energy bundle of the consuming country. 

The second group reflects various ways in which transit and transit routes are likely to influence security of gas supply. In particular, TRI controls for (a) diversification of transit routes from a given supplier; (b) risk of a physical rupture of a pipeline; (c) political instability in transit countries; (d) the balance of power for each transit route, i.e. the political influence that the countries served by the same pipeline may exert on the gas supplier to prevent or minimize the usage of supply disruption for political purposes; and (e) the position of the consuming country on each transit route, i.e. the risk that the countries served by the same route but positioned closer to the supplier may choose to consume the gas they need, “passing” the gas shortage further down the “queue”. 

Gas dependency, political risks of transit, distance between the supplying and the consuming country and country’s position in the pipeline “queue” increase TRI, while more diversified transit routes and stronger bargaining power of countries served by a transit route lower the value of the index. Thereby, higher values of TRI imply more risky external gas supply.
We illustrate our approach by estimating the TRI index for current gas trade between Russia and the EU. We consider all EU Member States that purchase Russian pipeline gas except for Estonia and UK for which complete data were not available. We proceed to use TRI to evaluate the impact of introduction of Nord Stream on gas transit risks in the EU, comparing TRIs under several scenarios.
Results
Our estimates show a clear asymmetry in current transit risk exposure among the EU Member States purchasing Russian gas. This non-surprising finding reflects the variation across the Member States in terms of gas dependency, the number of available gas transit routes, political influence associated with each route, etc. 
Further, we show that the introduction of Nord Stream is likely to divide the EU Member States into three groups. First group includes the Member States immediately served by Nord Stream (“NS countries”). The introduction of Nord Stream is likely to lower their transit risk exposure due to better gas route diversification. However, this is no longer true if Nord Stream is utilized at full capacity. In this case NS countries’ TRIs (and their risk exposure) would increase due to imbalances in the allocation of gas imports across the transit routes. 
The second group are the Member States not connected to Nord Stream themselves but sharing another “older” transit route with the NS countries. Nord Stream will increase their transit risk exposure, as the NS countries would now be less interested in exerting any political pressure to resolve a conflict between Russia and the transit countries. Further, the risk exposure of this second group of countries would worsen with the extent of Nord Stream utilization. This, together with the findings for the NS countries suggests that it is unlikely that Nord Stream will be run at full capacity, implying that the worst-case scenario for the second group will not realize. 
Finally, the other Member States buying Russian gas would not be affected by the launch of Nord Stream. 
Conclusions

Asymmetry in gas transit exposure among the EU Member States and the negative impact of a newly introduced pipeline on Member States not served by it might make the energy security decisions at the EU level quite difficult. In particular, EU currently recommends the supply security measures to be taken both at national and supranational level. However, isolated measures undertaken at national level can worsen the position of other Member States, thereby undermining the efficiency of supranational mechanisms to improve gas supply security. Therefore one of our recommendations is as follows: while the implementation of gas security measures can be undertaken at the national/subnational level, the overall design and the coordination need to be done at the EU level.
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