International: China and India

Background


China and India have very large amounts of coal (12.6 and 10.2 percent of the world’s proved reserves
, respectively; the U.S. has 27.1 percent). At present rates of consumption these reserves will serve China ~50 years and India ~230 years (comparable longevity of U.S. reserves is ~ 200 years). These amounts of only proved coal reserves represent ~60 and ~50 Gtonnes of carbon, respectively, or in total ~16 times global annual carbon emissions today. The total resources (proved reserves plus undiscovered resources), and thus the stored carbon, of both countries are likely to be significantly larger. 


China today consumes ~2 percent and India ~0.6 percent of the global energy produced from uranium (U.S. consumption represents 29.6 percent)
. Almost 4 percent of India’s power is produced at 14 nuclear plants with 8 under construction and in China the comparable number is 1.6 percent at 7 plants, with 4 under construction
. China has ~35 and India ~40 ktonnes of proved uranium reserves @ $130/kg. In addition China has another ~20 ktonnes of additional estimated resources and India almost 50 ktonnes
. China is now producing about 700 tonnes of uranium annually and India about 200 tonnes. India also has large reserves of thorium that could be used for fission power. Both countries are nuclear weapons states.


Finally, China’s energy consumption grew almost 15 percent in 2005 and India’s almost 4 percent (U.S. fell 0.1 percent). Clearly, there is a great deal of potential in each country for domestic production of electricity from coal and nuclear. Coal may have an added benefit in that it can be converted to liquid or gaseous fuel, the former for possible use in the rapidly growing transportation sector in each country (In China traffic is growing by 20 percent annually).

Questions


Clearly an outcome having large impact from a workshop (with a series of carefully crafted planning sessions) is a path in each country to utilize its resources of both coal and nuclear most effectively (from their and the rest of the world’s standpoints). Neither one is alone capable of meeting their rapidly growing power requirements, much less the transport requirements that are surely following. Among the questions that have to be answered are:

1. What needs to be done to efficiently exploit the native resources? What technologies can be brought to bear and which are most effective for various stated goals?

2. To utilize coal resources, what must be done to bring CCS and other environmental technologies into play (SOx, NOx)? What are the economics of the resources, and what are they for the addition of CCS? Do they have special needs related to the country? What are the estimated total costs of utilization?

3. To utilize uranium (or thorium) what are the commercial technologies most likely to be fruitful? What happens to the waste in each? What are the economics, again of the total system? 

4. What does the growth of both resources and their associated technologies mean for U.S. industry? What are the likely sizes of the export markets? What mechanisms can help assure U.S. industry of competitiveness in these markets?

Possible Outcomes


Perhaps the most likely outcome is a scenario or set of scenarios, one or a set for India and the same for China, along with a set of possible facilitating actions for the U.S. (and other OECD countries), having been vetted among a group of experts. Obviously, these scenarios might have applicability also to other developing nations. 

Putting such scenarios together requires substantial scenario modeling before, possible during and after the workshop(s), as well as the latter stages of the planning sessions. It is important that the models be seen only as a focal point for discussion and for internal consistency checks. The value of the final scenarios is in their evolution as a result of discussion with experts, as subsequent buy-in by many. 

These scenarios would include rates of GDP and population growth, energy intensity, resource (coal, nuclear and other) utilization mix, technologies applied, greenhouse gas emissions (and preferable other pollutants), degrees of international cooperation, and government actions. All of these would be as a function of time.

These results would then be used by policymakers in the USG to help determine the preferred utilization of resources to effect specific outcomes of national interest; e.g., international relations, energy RD&D, national security, energy security, environmental policy, and legislation.

� BP Statistical Review of World Energy, London, 2006


� ibid


� IAEA, � HYPERLINK "http://www.iaea.org" ��www.iaea.org�, 2006


� World Energy Council, Survey of Energy Resources, 2004








