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Introduction

The whole world is presently facing the challenge of having to design a new energy system.  Climate change mainly due to the burning of fossil fuels has been recognized as a man made catastrophe in waiting.  Furthermore, limited oil and natural gas resources cause political and economic conflict. Ontario is a typical local example for this energy issue.  

We have to choose from a great variety of possible energy options.  The feasibility of each of these options is in itself a complex concept.  It is a mistake to base a decision on economic arguments alone.  However, the right combination of energy choices is of vital importance to the personal, societal, and environmental well-being in Ontario. 

The overarching criterion for the design of the provinces energy future is sustainability.  To satisfy this primary criterion for the vital energy system, and for the economy as a whole, we need to abandon the ubiquitous growth paradigm, and replace it with a new set of values: sustainability, stability, and resilience.  The wisdom of the medical profession, steeped in long tradition, can be used in guiding the design of an energy system.  The first maxim should be: ‘do no harm’.  

Multidimensional Feasibility of Energy Systems

Many aspects determine the feasibility of an energy system. Availability of the primary resource, the technology to convert it into a form useful for the consumer, the economics of the process, and the external environmental and health impact must all be considered together.  Table one shows a list of energy resources together with my considered judgment of the feasibility.  ‘+’ indicates feasible aspect, ‘-‘ indicates not feasible, and ‘?’ indicates that the feasibility is not be assured at this time. 

Fossil fuels are no longer a feasible option due to the limited global availability, and due to the climate change they create.  A zero emission fossil fuel energy system is technically feasible, but the carbon sequestration is an expensive process.  The economics of fossil fuels is already questionable if the external cost to health and the environment are included.  

The Nuclear fission option is socially politically, and environmentally not acceptable.  It makes the province, the nation, and the continent vulnerable to malevolent attack by terrorist groups or rogue nations.  A highly concentrated, and vital but vulnerable installation such as a nuclear power plant provokes malevolent attack. The medium term local storage of spent fuel is particularly risky, and an unfair burden to future generations.  Distributed energy systems such a wind, solar, or cogeneration are less vulnerable, and more resilient.

Furthermore, peaceful use of nuclear technology is strongly correlated to the spread of nuclear weapons.  This creates additional and unacceptable risks in our politically unstable world.  

Insurance and Reinsurance companies are the experts in risk assessment.  The fact that they will not fully insure nuclear power plants should be a warning signal for energy planners.

Table 1: Feasibility of Ontario’s Energy Plans

	\Feasibility: 

  \_______

                 \

Resource:   \
	Scien-

tific 
	Tech-

nical
	Eco-

nomic
	Social Cultural
	Political  Ethical
	Ecolo-gical

	Fossil Fuels


	+
	+
	?
	+
	-
	-

	Nuclear Fission
	+
	+
	?
	-
	-
	-

	Nuclear Fusion
	+
	-
	?
	?
	?
	?

	Biomass Solar
	?
	+
	?
	?
	?
	-

	Wind


	+
	+
	+
	+
	+
	+

	Direct Solar
	+
	+
	?
	+


	+


	+

	Efficiency

Option
	+
	+
	+
	?
	+
	+


Nuclear fusion power is still a pipe dream, and not a serious contender in present energy plans.  

Large-scale use of biomass energy is scientifically not feasible.  The conversion of solar energy to biomass is less than 1 % efficient.  Hence, energy farming it requires more land and water resources than are available on our planet.  Energy plantations are ecologically damaging, as they reduce biodiversity.  Large scale use of biomass energy is also unethical, as it is in direct competition with food production, which the real global bottleneck for sustainability of the present world population.  With the exception of some local use of biomass waste, there is no future in cultivating biomass technology.

The renewable energy options are feasible in most aspects.  Wind energy alone has the global potential to satisfy all of humankinds energy needs several times over [1], and wind is already economically competitive.  Scientifically, solar energy is the most abundant energy resource on Earth, and direct conversion of solar energy to heat and electricity is technically feasible at high efficiency.  The economic feasibility exists already for certain applications, and is on the horizon for the bulk generation of electricity and transportation fuel.  

Efficient use and energy conservation are generally accepted as a first step in the improvement of existing energy system.  To make full use of this option society may have to be weaned from the prevalent more is better paradigm.

Recommendations 

The recommendations of the Ontario Power Authority to the provincial government are generally good, with the exception of the recommended further reliance on nuclear fission.  

Why is nuclear fission power not feasible?  

1. The experts in risk analysis are the Insurance companies.  As they do not accept the economic risk of fully insuring nuclear power stations, the provincial government should not unload the risk on its citizens.  The partial insurance of nuclear power stations in Ontario is limited to $ 50 million, while the cost of the Chernobyl cleanup is estimated at $ 500 billion.  Even without an accident, the citizens of Ontario have to bail out the nuclear industry by paying debt reduction charges on our electricity bill.

2. Beyond the economic risk, the citizens will have to face the harm to health and life if there is an accident, or a malevolent attack on a nuclear installation.  The provincial government should not burden the citizens, of Ontario, of Canada, or of the continent with the risk emerging from choosing a nuclear energy system.

3. Less risky and vulnerable alternatives to nuclear power are feasible.  Legislating the use of renewable resource, the distributed generation of heat and electricity, the efficiency of housing, industry and transportation will go a long way to make the Ontario energy system sustainable, i.e. less vulnerable, stable, and resilient.  

4. The whole world will be a better place if Ontario pioneers, and exports these greener options of energy technology. 
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