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Chapter 1

WHAT IS ENVIRONMENTAL ECONOMICS?
Objectives


The purpose of this chapter is to whet students' appetites, by presenting them with the types of problems environmental economists work on and some of the approaches they take.  The example of automobile emissions should pique student’s interests due to its immediacy and the fact that it is a tradeoff with which they are all familiar. With climate change becoming a larger focus in the policy frontier, it is also a great example to help students link the applicability of economic theory in determining policy to help mitigate climate change.

Main Points

At this juncture the leading idea to stress is the critical role of incentives in producing environmental degradation and in designing environmental policies

Teaching Ideas

It is especially important to set a positive tone early. Most students will come to the class as environmental advocates. With its attention to costs, tradeoffs, and notions of efficiency, environmental economics can seem to many to lead toward a weakening of the forces of environmental advocacy and to lower aspiration levels for environmental improvements. That is why some environmental advocacy groups look on environmental economics with jaundiced eye. It is important to get the message across that this is incorrect. Instead, environmental economics can help design effective environmental policies, get more environmental improvement from the resources we devote to these programs, and help us learn more about the real levels of environmental damages and the values people put on improving the natural environment.

Presenting simple models can sometimes lead students to think that economists have all the answers so it is important to stress that this is not the case and much work needs to be done.  For example, the linkages between environmental quality and trade and environmental policy and macroeconomics are not well understood.  Many students should be familiar and some may be involved with the current anti-globalization movement.  Here, economists are often presented as the “bad guys” who provide the validation of policies for such groups as the WTO and World Bank.  The issues are extremely complex and the instructor can set the tone for inclusive open-minded examination of such issues with plenty of student participation.  Another topic to bring up is the difficulty of attaining a clear view of the issues in a world where statistics can be manipulated.  For example, the EKC for percentage change in forest cover is slightly positive for middle income countries.  Hidden behind the statistics is the fact that the nature of the forest cover is changing.  For example, old growth forest is being replaced with new growth forests and monoculture plantations.  These types of forests may yield significantly lower benefits to society in terms of both timber and ecological values than old growth.  Additionally, if there are no trees, adding a tree is an infinite increase in percentage forest cover!  Learning economics should help students to analyze statistics objectively.


Many students will also come to the class with the simplistic notion that environmental deterioration is primarily a result of "capitalism," where decisions are presumably made with reference only to the bottom line, and not to wider social or ecological concerns. The collapse of the former socialist countries, and the nasty environmental conditions this has revealed, makes it easy to combat this notion. So does the fact environmental problems in market economies can come from cases where the profit-motive is not at work (e.g., pollution from municipal sewage treatment plants).  Historical examples can also be used to illustrate that environmental degradation is not purely a modern phenomenon.  For example the tragic story of Easter Island is certain to generate student interest (Reference: Jared Diamond, “Easter’s End”, Discover Magazine, 08, 1995).  The essential message is that environmental pollution will occur in any system if the incentive system is not structured appropriately. 

Students with an introductory economics course should be familiar with PPFs. Introducing this material in the first chapter should help illustrate the key concept of trade-offs economies face in both the short and long-run.

Answers to Discussion Questions
1. There are three different factors that may be targeted by a policy to reduce emissions.  These include: (1) the number of vehicles on the road, (2) the miles per vehicle, and (3) the emissions per mile.  Vehicle testing targets (1) and (3) as cars below the target fuel efficiency may remove their cars from the road and emissions per mile of remaining vehicles are lower.  Once the fuel test is passed, all cars that pass the test have no incentive to further reduce emissions beyond the level that they would have prior to the implementation of the policy.  Vehicle testing is typically uniformly applied across all cars.  If our policy was solely concerned with removing the most pollution-intensive cars from the road in a cost effective manner, testing would concentrate on those vehicles more likely to exceed emission targets.  Hence, mandatory testing is like a uniform standard and is likely not cost effective.  

2. The answer depends upon the magnitude of the fuel tax relative to the vehicle tax.  The former targets all three components of emissions reduction as described in question 1.  The latter affects only the marginal decision regarding putting a car on the road including purchases or retirement of a car.  If the vehicle tax was sufficiently high that very few people put a car on the road, then as people can only drive a given car a maximum amount per day, emissions might fall relative to a low fuel tax.  Such a tax would also be politically unfeasible (equity reasons) so that the fuel tax will likely have a larger impact on emissions reduction.  

3. Higher fuel efficiency lowers the cost of driving a mile assuming that the price of gasoline remains unchanged, hence people may drive more.  Fuel efficiency standards increase the price of new vehicles so that people keep their old “gas guzzlers” longer.  Light trucks (SUVs) have lower fuel efficiency requirements lowering their relative price.  People may substitute into these.  As fuel efficiency requirements tighten, people may keep these old SUVs on the road.  

4.
The Canadian market is sufficiently small and production dispersed throughout both countries, therefore it likely does not pay automobile firms to produce lower fuel efficiency cars specifically for the Canadian market.  In situations of excess production of Canadian cars, these cars cannot be re-targeted for the U.S. market.  Additionally, automobile firms may suspect that if they attempted to discriminate in both markets according to fuel efficiency, the Canadian regulatory agency might respond by making voluntary compliance mandatory.  The Canadian government can hence free-ride off the US regulation avoiding regulatory costs. 
5. Both technological capacity of the economy and ecological facts influence the tradeoffs along the PPF.  Adverse impacts on the environment occur due to flows of resources from the natural world into the economy and the release of residuals during production and consumption.  Any technological innovation that reduces inputs or residuals per unit output shifts the PPF in Figure 1-6 upwards.  This means that more goods are produced per unit of environmental quality (for example, recycling and re-using)—the base line level of environmental quality (X-intercept) remains constant (this question can be linked to the material’s balance approach in Chapter 2).  The baseline level of environmental policy can shift inwards over time due to factors such as a decreased ability of the biosphere to assimilate pollutants or non-sustainable replacement of renewables. Policy can influence tradeoffs directly by providing incentives for consumers and firms to conduct R&D and adopt technologies that reduce the environmental impacts per unit output.   Governments may also conduct their own R&D and provide information about available technologies so that potential PPFs are actually realized.   For example the clean development mechanisms in the Kyoto Protocol allow developed countries to trade the right to increase emissions in exchange for exporting cleaner abatement technologies to LDCs.  More firms then use the cleaner technologies increasing the possibilities for further innovation.   Government has a role to educate consumers regarding reusing and recycling.  A more subtle point is the ability of policy to affect the CICs through educational campaigns to increase awareness about the environmental problem.  This affects the composition and quantity of goods demanded which can encourage R&D into environmental friendly production methods, shifting the PPF outwards. A final point regarding PPFs is the assumption that there is a tradeoff between environmental quality and consumption.   Organisms that are in ecological equilibrium produce wastes and use inputs that facilitate the workings of the ecosystem as a whole.  Although given the current relationship between humans and the natural world, there undoubtedly is a tradeoff, striving to create greater ecological harmony can decrease such tradeoffs.  
6. More goods can potentially be produced with a given amount of environmental quality so the PPF (Figure 1-6) pivots upward, with the environmental quality intercept remaining the same.  Whether environmental quality rises or falls then depends upon the CICs.  Suppose that the increase in technology allows people to have more children.  Decreased consumption per capita should increase the value of goods relative to environmental quality so that CICs may become flatter reflecting an increased marginal willingness to trade environmental quality for goods. In this case, environmental quality may fall relative to before the technology shock.  This is what has happened throughout most of history.  On the other hand, if people are richer on average, they may get increased value from environmental quality relative to consumption.  In this case the CIC should become steeper reflecting a lower marginal willingness to trade environmental quality for goods.  
7. Ultimately, as the economy grows diminishing returns will set in.  The Malthusian prospect has been averted at least in the short term due to human’s unique ability to substitute human and produced capital for natural capital (such that on net more output is produced for a given input).   This means that the PPF as depicted in Figure 1-6 stretches out along vertical (goods) axis, meanwhile base-line environmental quality (x –intercept has fallen). Ultimately to produce more goods, more natural capital is required (1st and 2nd law of thermodynamics).  As time goes on due to the depletion of non-renewables and due to decreased ability of the biosphere to assimilate waste products and the limits on the ability of renewable resources to renew themselves at higher extraction rates, the baseline level of environmental quality should fall.  More environmental quality must then be sacrificed for each unit of goods produced, so that PPFs move inward and become flatter.  Ecosystems have evolved to have built in resilience to change, however once thresholds levels of damage are reached, ecological deterioration can be rapid, such that the inward shift of the PPF could be extremely dramatic.  Finally, produced capital is ultimately dependent upon natural capital, so that ultimately at some level of economic growth, PPFs should shift inward. 
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