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ABSTRACT

1. Risk management techniques in business sector
Businesses have several risks to be managed, such as risk in fluctuation of material price, exchange rate and commodity price.  The risk is quantitatively estimated by the Earnings-at-Risk (EaR).  EaR is a kind of probabilistic estimation of the worst loss in a certain period like one year.  In the estimation process, a kind of numerical model is constructed which relates all the factors that affects profits and costs and Monte-Carlo simulation is executed under several economic scenarios.  The EaR is defined by the difference between the expected profits and the least profits at the 99 percentile of the estimated probabilistic distribution of profits.  
2. Risk management business models utilizing ensemble predictions
Risk management techniques are applicable to the weather/climate risks, such as extremely hot or cold weather.  There are several ways for managing the risks, those are risk retention, risk reduction and risk transfer.  Weather derivative, which is going to be described hereafter, is one of the ways for risk transfer.  Since the ensemble prediction system offers probability distribution of the future weather/climate, it can be usable to analyze the profit distribution.  Actually, retrospective prediction simulation of household gas consumption was executed using the ensemble prediction products provided by JMA and based on the empirical relationship model between temperature and household gas consumption.  It was found that this information might lessen the cool weather risk, if properly hedged.  Some case studies will be presented in the presentation.
3. Growing market of weather derivative
Market size of weather derivative is growing rapidly.  It is because the needs for weather derivative have extending to various industrial sectors, such as electricity, agriculture, soft drink and fuel providers.  As a result of these extended needs, the targets of weather derivative are expanding.  There are new weather indices other than mean temperature, such as heating/cooling degree day, precipitation amount, wind speed, and snowfall.  The weather derivative market in Japan was legally consolidated in December 1998 and was formed in June 1999.  The JMA is operating high-quality high-density weather observation network, called AMeDAS.  Those data are quite useful for a weather derivative market.  
4. Conclusion and perspectives
In order to promote the climate risk management activity in business sector, every stakeholder has to play its appropriate role in close cooperation with other players.  Meteorological organizations have roles to provide necessary weather observation and prediction data.  Private weather companies have roles to develop more suitable and tailored climate information for business use using the above data.  The role of financial institutions is to offer the mechanisms for risk transfer.  On the business enterprise side, the importance and methods of climate risk management should be understood properly.  It is expected that climate analysts, climate strategists and financial climatologists will play more important roles in the field of climate risk management. 
- 1/2 -

