A Cold Look at a Warm Issue: Energy





Suppose you are going to a conference on energy next week. Your assistant has collected piles of background documents, but you have little time to read them as is usually the case. Over the last few years, you have heard or read things about energy here and there: pollution, acid rains, greenhouse gases, effects on human health and habitats, climate change, consumption, life style, proved reserves, renewable and non-renewable energy sources, subsidies, climate convention, etc. Looking at the piles before you, however, you really wish you could grasp the essence of the issue in half hour, without stress.





Let us start by asking the basic question - what are the problems with energy, as far as its relation to the economy and the environment is concerned? Two types of problems can be distinguished. One is the depletion of non-renewable energy sources - what happens to the economy when these resources are exhausted? The other is environmental degradation caused by energy production and consumption. From these two types of problems, a large number of associated themes - the kind of stuff that you have heard or read here and there - have proliferated.





Depletion is often taken as a problem when the underlying resource is non-renewable. At present, 90% of world commercial energy production consists of non-renewable fossil fuels (petroleum, natural gas, and coal), with the remaining 10% coming from non-fossil primary electricity (nuclear, hydropower, geothermal, wind, solar, etc.). Even if the current proved reserves of fossil fuels may be adequate to meet the global energy demand for years to come, any use of such resources represents an absolute loss in its finite supply. 





But the real problem, however, is not depletion itself. It is the problem of how to maintain the value of non-renewable energy resources as economic assets while they are being depleted and eventually exhausted. This is particularly important for those countries whose economies are heavily dependent on the production and export of non-renewable energy sources. How should these countries protect themselves from negative impacts on the economy either when the resources are being extracted toward exhaustion or, more likely, when international prices are such that continued exploitation becomes economically unfeasible?





To solve this problem, according to economists, the concerned government should ensure that part of the net profits reaped by non-renewable energy producers be set aside for productive and labor-intensive investments. New forms of assets, such as renewable energy sources and human capital, should be created as non-renewable energy resources are being depleted or whose continued exploitation becomes unfeasible. In this way, the economy will be able to enjoy at least a constant level of income (originally derived from non-renewable energy resources) over time. The formula for estimating this set-aside amount is available and is being used in an increasing number of countries. 





A much more topical problem in public debates on energy, however, is the environmental effects of energy (mainly fossile fuel) production and consumption. These effects vary, including the effects of fuel wood collection and hydropower constructions on forests, habitats, and species, acid rain and its effects on habitats and buildings, pollution effects on human health, greenhouse gases and their effects on global climate, etc. For the purpose of simplicity, we call all these effects degradation effects. They become a problem because these are external to the cost and benefit calculations of  their originators.





Solutions to this problem are of two types. One is moral persuasion so that consumers voluntarily reduce  their levels of energy consumption, which would then help reduce the magnitude of the degradation effects. Many groups are actively involved in applying this solution. But it tends to take a long time before consumers change their preferences. Given the rate of world population growth, the imperative to raise the standards of living of the poor, and the resistance of the rich to reducing their energy consumption level, global demand for energy in the future is more likely to expand than otherwise despite major efforts on moral persuasion.   





The other type of solution is to “get the price right”, a tool favored by economists and has gained much currency in recent years. The argument is that our observed energy prices generally fail to reflect the real costs of energy production and consumption. At the first level, there are government subsidies to the energy sector. Consumers pay a price much lower than the energy production and distribution costs. Artificially low energy prices distort the market and create incentives for over production and wasteful consumption. At the second level, even if there were no subsidies, market-determined energy prices do not reflect the costs of “externalities”, such as  the impacts of air pollution on human health. To get the price right, subsidies must first be phased out to have the energy price at least reflect the costs of its supply. After that, regulatory and economic measures should be applied to let producers and consumers internalize externalities.





Chart 1 uses a simple supply and demand diagram to depict the logical steps for getting the price right. First, subsidies must be phased out (the saved proceeds can be better spent elsewhere, such as on developing renewable energy sources or on primary education) so as to shift  the supply curve from S0 to S1. The price is then free from policy failure (i.e. subsidy). Some reduction in the production and consumption may be observed, which could help reduce the degradation effects.
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At that point, however, there are still market failures expressed as externalized environmental degradation effects. These externalities must be estimated for different types of energy sources (there are various methods that have been developed to do that) and regulatory or economic instruments could be employed to have  the externalities internalized so that the supply curve shifts from S1 further inward to S2. More reduction in energy production and consumption may be observed, which could help further reduce environmental degradation.





S3 is there because we distinguish between local or national externalities and global externalities. The distance between S2 and S1 represents the total domestic externality costs of energy production. National authorities have good reason to address these costs before they do anything about global externalities. In that case, governments may well be content with S2. To shift supply from S2 to S3 to internalize global externalities, international regulatory or economic instruments would have to be applied. 





It should be noted, however, that efforts to shift supply curve inward to correct policy and market failures do not necessarily result in reduced quantity of production and consumption in the medium and long term. In practice, once these cost internalization measures are phased in and enforced with credibility, producers are most likely to search for new technologies and energy mix (that is, shift from non-renewable to renewable energy sources) would effectively reduce or eliminate the externaslities for a given amount of output. In that case, the eventual supply may lie somewhere between S1 and S2 or, in the case of full elimination of externalities while retaining output, the supply curve could shift back to S1.





Technocrats can only do this much. It is now the turn for policymakers in the governments to make tough decisions. Are they prepared to recover rents from producers’ profits and invest the proceeds to achieve the sustainability of the economy? Are they prepared to phase out energy subsidies while providing incentives to develop renewable energy to meet the needs of the poor? Are they willing to take a step further to apply regulatory and economic instruments to internalize the environmental externalities created by energy production and consumption, at least at the domestic level? If governments of the world are willing to take these measures only, the world will already be a very different place.





Sheng Fulai


Economist 


Macroeconomics for Sustainable 


 Development Program Office


World Wide Fund for Nature International


c/o World Wildlife Fund


Washington, DC 





�PAGE  �








�PAGE  �3�














