Lecture Notes

Ch. 1: Global Warming

Global warming is caused by greenhouse gases which are substantially a result of burning fossil fuels. Since the beginning of the industrial age, the excessive emissions of C02 have caused an increase in ambient temperatures of about 1.1 degrees Fahrenheit. The year 2005 was the warmest year on record.

Predictions are that temperatures could rise anywhere from 2.5 degrees to 11 degreex Fahrenheit over the next 100 years. The sequential links are

                                                       (   forest diebacks, species extinction, diseases & pests thrive
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                                       temperatures
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“…the balance of evidence suggests there is a discernable human influence on global climate.” (U.N. IPCC 1995)

Uncertainty exists as to the possibility of greater negative feedback forces (greater plant growth, less radiation) or greater positive feedback (accelerated decay of organic matter, release of methane gases and C02 trapped in bogs and under ice shields) from rising global temperature.

The Kyoto Treaty established a mandate that the signatory nations would reduce greenhouse gas emissions to 5 percent below 1990 levels.

What have been the problems?

       President Bush pulled out of the treaty in 2001 when he took office. The U.S.

       is responsible for 25 percent of all greenhouse gases but just 5 percent of the world’s 

       six billion people.

       Developing countries argue they cannot afford the reduced production & new

       technologies to meet the goal but they also can’t afford the costs of adapting to

       consequences of higher global temperatures – building sea walls, finding more 

       water resources for agriculture (more and more fresh water sources will disappear).

Contradictory studies of effects of stabilizing CO2 emissions:

  Stabilizing C02 emissions might prevent losses of 2% of world GDP.

  Other estimates argue that stabilizing C02 emissions might reduce global GDP by 1%.

How do we decide?

     Economists argue various approaches to the question:

          Efficiency Standard: Control emissions only if measurable benefits exceed

          measurable costs.

          Safety Standard: Reduce pollution to levels that provide some measure of safety 

          To all peoples of the world (recognizing that third world folks will be worse off).

          Ecological Sustainability: We protect ecosystems from major species die-offs, 

          Because we don’t know the consequences of such effects.

    Political Considerations:

       Conservatives ( less government (i.e., government is the problem)

       Progressives ( governments are necessary to protect common good. 

    Strategies:

          Command and control (e.g., business, citizens, state & local gov.s are required to 

                                                undertake specific environmental safeguards) 

          Incentive-based regulations (e.g., pay per bag of garbage, for every 100 lb of C02 

                                                       emissions)

          Clean Technology promoted (e.g., government invests in hydrogen car techn., 

                                                            offers subsidies to business to buy pollution control

                                                             equipment.)

The problem of Free-riding

       Since anything that gives one of us clean air, water and soil has beneficial effects for all of us, there is no incentive for any one of us to contribute to the cost of clean-up. There would never be enough of lighthouses, national defense or clean air and water if it were left up to the private market system. Try selling protection from foreign aggression on a door-to-door basis. 

Chapter 2: Ethics and Economics

  This chapter discusses the differences between the concepts of utilitarian values and social welfare. Do you care about the environment or about jobs? Are these positions mutually exclusive or can you hold them simultaneously? Is society a group of individuals or a collectivity?

Utilitarianism
When you ask whether something is right or how we should behave as a society, you are asking a normative question. Otherwise, if you’re only interested in how something is then you’re asking a positivist question. 

      “Today it is snowing because the temperature is 25 degrees and moisture-laden 

        clouds are releasing crystallized precipitation.”  A positive statement

      “It should not be snowing today because I want to sunbath.” A normative statement.

Asking normative questions and taking normative positions is assuming a position of advocacy. Should things be different? How can we make them so?

Clearly the work of John Muir, Aldo Leopold, George Perkins Marsh, Thoreau, Rachel Carson and even Annie Dillard was activist in character. They were asking and answering normative questions. 

“We abuse land because we regard it as a commodity belonging to us. When we see land as a community to which we belong, we may begin to use it with love and respect.” (Leopold 1966)

The basic assumptions of mainstream economic theory are positivist and fundamentally utilitarian and materialist in character. They ask, “what do people want and how do they get it”? Leon Walras’ quote on p. 25 illustrates this position.

The utilitarian school goes back to Jeremy Bentham in the 1820s who argued that humans are satisfaction-maximizing machines. So, the idea is to achieve the highest level of satisfaction (utility). This can be viewed another way as “more is better”. 

But the utility function, like the one below, doesn’t always include just commodities and services. It can also include environmental considerations.

                Utility = UAldo = (# of commodities, lb of clean air …)

So, one’s happiness can be negatively affected by the environmental consequences of acquiring more consumer goods and services. In other words, it’s a trade-off. 
                                       +   _

               UtilityA = UA (XA, PA)

Social Welfare

  Society’s welfare is not necessarily a simple additive of each individual’s utility function. What we do individually to satisfy our own needs may add up to a general set of bad things for all of us.

  The social welfare function expressed by utilitarians would simply add up each individual’s utility function.

                            +    _          +   _

           SW = UR(XR, PR), UJ(XJ, PJ) + …

 This ignores issues such as fairness and the well-being of future generations. It doesn’t matter what share of total social utility any single individual or group of individuals gets. It also doesn’t matter if the current generation leaves behind a trashed and resourceless planet for the next generation. 

It also assumes implicitly that the increase in benefits of one individual (or group) offsets the loss of benefits of another individual (or group). The focus is total utility, not its distribution. 

Lastly, an assumption is implicitly made of equal marginal utility of consumption. A rich man values an extra dollar no less than a homeless person with no income. This goes to the neutrality on the question of distribution – it can take any form. 

So, the utility function above is consistent with the Efficiency Standard. Just add up benefits and subtract costs and that’s the measure of whether we have too much pollution. It doesn’t matter if, for example, the area around the Mississippi River near New Orleans gets an unequal share of cancer victims if Westchester County, New York is cancer-free.

This can also be put in another way: If we get cheap gasoline, and therefore can drive more miles at a given cost, then this offsets the extra pollution pumped into the atmosphere.

Another Approach
 If we do want to consider fairness, rights of downwinders and future generations, the social welfare function can include a weighting factor that gives greater emphasis to these considerations. 

The social welfare function would then incorporate a sustainability rule and represent the Safety Standard. The social welfare function looks like these:

                                                                           +    _            +   _

Considering future generations: SW = w*UR(XR, PR) + UJ(XJ, PJ) + …

Results: Greater importance is placed on the effects of resource availability and pollution on the unborn Rachel (i.e. future generations). 

Considering rights to good health:  SW = UR(XR, w*PR) + UJ(XJ) + …

Results: The negative impact on Downstream Rachel’s health may close a steel plant upstream.

Chapter 3:   Pollution and Resource Degradation as Externalities

  This chapter discusses mainstream economic theory’s problem with pollution. As an externality it avoids natural human behavior in the market place.  

Defining Pollution: Pollution is present only if the victim is not somehow complicit or compromised in her victim-hood. Since Tyler and Karen voluntarily (perhaps knowingly) subjected themselves to the dangerous conditions (smoky restaurant, hazardous workplace) then they are compromised. Marilyn, on the other hand, is a pure victim of noise pollution, against her will – that’s a clear negative externality.

The existence of pollution is simply an outcome of human activity in using natural capital (nature’s inputs) and disposing of the resulting waste:

                                        Raw materials  ( Economy -( Waste products

                                         (sources)                                      (sinks)

One Solution: Internalize the externality. Marilyn rounds up signatures, goes to the local magistrate, and complains about Tipper’s noise pollution. This is the same as someone forcing a polluting factory to pay for its toxic waste disposal or not emit any toxic discharges above a certain level capable of being absorbed in available sinks (streams, atmosphere). The graph below shows that the factory must pass on those costs to its customers.

The Open Access Problem: Fishers or shepherds will continue to crowd into a lake or pasture as long as the added private cost to them is less than the added revenue achieved from adding one more boat or one more sheep into the mix. A similar situation exists for a polluting firm whose owner lives near the factory. The impact on the owner’s family will be small compared to the extra profit she receives. The impact on the whole community is all negative. 

Results: The fisheries off New England, for example, are nearly depleted. As long as one more boat manages to catch enough to offset the cost of adding the boat, the owner-operator will add the boat. See diagram and table on page 35.

The Puzzle: How would a public body regulate the number of boats allowed to fish the waters off New England given the available knowledge of catch and costs? It would act to maximize total profits by allowing only the number of boats up to the point that the additional cost of one more boat was equal to or more than the additional revenue achieved.

Transparency 1 (This was taken from the table in the text)

Answers:

1. Left to private boat owners: They would stop at the eighth boat when average revenue ($250) is just equal to Average cost of $250.

2. The Fisheries Board would stop at five boats. This is where profits (resource rents) are maximized.

                  Total profit - $1,900 – (5 boats x $250) = $1900 - $1,250 = $650. This is also where

                   MR = MC = $300. 

Fig. 3.4 on p. 37.

Quote: “It is precisely those profits [earned by the five boats] that attract entry into the market and lead to overexploitation of the source or the sink.” (38)

The Public Goods Problem

The public goods problem is associated with un-owned, non-excludable goods that provide benefit to all regardless of whether they have paid for the provision of the service.

1. Pre-capitalist Solution: Rely upon tradition, social pressure and cooperative sensibilities to regulate the use of the commons.

2. Free-Market Environmentalists Solution: “Sue the bastards.” If a company or individual is harmed by a negative externality from another business or person, then go to court.

3. Government Regulation: Fine the offenders, prohibit the activity, subsidize a remedy or regulate the use of the public good. 

Why the last solution is most reasonable is that private law suits result in transactions costs and there is the temptation for others to free ride on the laudable actions of private individuals or companies.

The result is that if we rely upon private actions to remedy over-exploitation of the commons there will be too little action take, i.e., an under-supply of public goods. 

The Nature Conservancy’s Free-riding problem 

1. The Nature Conservancy notifies Mr. Peabody and Mr. Massey that they need $50 per foot to preserve the last 100 feet of a trout stream (i.e., buy the buffer zone). They appeal to them for donations.

2. Mr. Peabody offers $30 a foot and Mr. Massey offers $40 a foot. Together they would pay for $70 of the $50 per foot required. More than enough, indicating that the benefits exceed the costs of preservation by $20.

3. But if Massey and Peabody know of the others offer, they will both act to free ride on the offer of the other. Massey will only offer $20 since he figures Peabody is willing to contribute $30 a foot and Peabody will only offer $10 a foot figuring Massey is willing to offer $40. The result: The Nature Conservancy gets only $30 per foot to buy the land. 

4. This is what would happen in the private sector. At $30, the combination of Peabody’s demand and Massey’s demand would be more than enough to buy the 100 feet.

5. Because of the tendency to free ride public requests for donations will almost never achieve the collective will to pay for public goods. 

Look at figure 3.5. : Diagram A would be the result if left to the private market. But then the two individuals would have all the rights of private individuals to exploit the public 

resource.

Diagram B would be the result if the public sector could rely upon the

collective value placed upon the public good. It cannot because of free riding.

Ch. 4 The Efficiency Standard 

Q: Still before us – How much is too much pollution?

Q: The form the question takes in this chapter is, “What is the ‘efficient level’ of pollution?”

Pareto Efficiency: The ideal is when any action that makes one person better off will make someone else worse off.

Note: Goodstein’s undergraduate question about freeing slaves (i.e. can a slave system be Pareto efficient – the professor’s answer: Yes, if the slave owner gave up more than the benefit received by the freed slave). Of course that is nuts. Goodstein is making the point that the efficiency standard is absolutely neutral on the question of ethical behavior. Some rights (like that of freedom) should naturally be superior to that of others. 

The pie charts on page 50 demonstrate the underlying neutrality of the efficiency standard. It wouldn’t matter which distribution of goods you choose, either pie would be a Pareto optimum since moving from either one to the other would always make one person less well off. 

California Water Case:

 Facts: Farmers have rights to water reservoir and consume 85 percent of the state’s water. The metropolitan cost is $100 a foot and the cost to farmers is $10 a foot. Because no market for water exists (farmers can’t sell water to the city) this represents a case of market failure. It is inefficient. 

The supply and demand diagrams on p. 51 show that the price of water in urban areas is so high because the supply is so low (shifted back to the left) and the price in agricultural areas is so low because the supply is so high (shifted out to the right). If you allowed the markets to merge, the inefficient farmers would be driven out as urban dwellers paid farmers up to $100 for water. Gradually the supply of water going to the cities would shift to the right and the supply of water to farmers would shift left. It might settle at something like $70. 

 Notes continue on the next page…

Efficient Pollution Levels (Tyler and Brittany – tables 4.1 and 4.2 on pages 52 and 53):
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                                  Tyler                Brittany                      

#Cigs reduced       Marginal cost   Marginal Benefit

           1                        $4.00           $10.00                            

           2                          6.00               8.00

           3                          8.00               6.00

           4                         10.00              4.00

           5                          12                  2.00

The graph, as in the text, assumes linearity (smooth line) between each dollar figure of MC and MB, so since $7 is half way between $6 and $8, it’s assumed Tyler and Brittany agree on a price of $7. 

(Forget about total payments (cost) and total willingness to pay (benefits). They do matter for this decision.)

 Imagine that in order to get Tyler to quit, Bethany is actually buying the cigarettes one by one from Tyler and throwing them out the window. Tyler will sell Brittany one cigarette for as little as $4 while Brittany is willing to buy it for as much as $10. Say they agree on a price of $7. Brittany grabs the cigarette and throws it out the window. Now Tyler knows he only has four cigarettes for the day, so he raises the price for the second cigarette to $6. Brittany is willing to buy it for $8 and throw it out the window. They agree on a price of $7 (or anything in between $6 and $8). Tyler is feeling the nicotine withdrawal coming on and will not sell the third cigarette for anything less than $8. Brittany is breathing in cool, clean air and will only pay up to $6 to buy the third cigarette. They cannot strike a deal. Tyler smokes three cigarettes a day. That is a Pareto optimum. 

So, we found that three cigarettes smoked was the efficient level of pollution in the office because at any other level, one person could always be made better off without making the other worse off.

How did we know that?   Examples:

       If Tyler smoked four cigarettes (i.e., he only gave up one), Brittany would be willing to pay him $8 to give up the second one, whereas Tyler would only need $6 to make the sacrifice. Both persons are better off moving to only three cigarettes smoked.

      If Tyler smoked only two cigarettes (i.e., he gave up three a day) notice that it still would be likely that they would agree to move back to three smoked and two given up. Why? This is the Coase Theorem. If we give the “rights over pollution” to Brittany, allowing her to make the rules in the office then the results would be the same. Say she establishes that Tyler could smoke only two cigarettes. Here are the conditions:

· Brittany is willing to be bribed.
· We start from the bottom of the tables 4.1 and 4.2 – Tyler has given up all but two cigarettes (he’s smoking 4 and 5).
· To be allowed to smoke the third cigarette he’s willing to bribe Brittany with $8.
· Brittany only needs a $6 bribe to allow Tyler to smoke the third cigarette.
   So, the Coase theorem claims that it doesn’t matter who is in control of office policy (pollution regulation) or if both are on an equal basis. Three cigarettes smoked and two given up is still the pareto optimum and the actual result in a free market. 

Question: What if Tyler was incredibly rich and Brittany was poor as a church mouse? There would likely be no price Brittany was willing to pay that would entice Mr. Moneybags to sacrifice even one cigarette. 
Relation between marginal and total cost and revenue figures

As the text notes, the cumulative M.C. figures for Tyler represent the level of total cost incurred by Tyler (the pain and suffering) at each point of cigarette sacrificing. The cumulative M.B. figures for Brittany represent the total benefit figures for each point of cigarette buying from Tyler. 
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               Figure 4.4 on page 56

                                               total                                

                                               benefit     

[Look at table 4.1 again to relate marginal and total benefit. Total benefit rises from $18 to $24 because the 3rd cigarette Brittany buys and throws out the window gives her an added $6 worth of satisfaction or benefit.]

  Notice the total benefit curve rises but at a declining rate. It reflects the falling marginal benefit curve and the declining willingness of Brittany to continue paying to reduce Tyler’s smoking. The slope of the total benefit curve is marginal benefit.

  I only drew the total benefits line. The identification of marginal cost with the slope of the total cost curve is based on the same principle.

  Notice the total cost curve rises but at an increasing rate. It reflects the rising marginal cost curve (or in the Tyler-Brittany case, the rising cost to Tyler of kicking the habit). The slope of total cost is marginal cost. 

 Since the distance between total benefit and total cost determines profit, profit is highest when TB and TC are farthest apart. Initially TB and TC move apart and then they begin to move closer together. At just the point before they begin to move together, they are at the farthest from each other. That’s where the slopes of the two total figures are equal, i.e., where MB = MC. After that point MR < MC and the two curves get closer and closer.

One conclusion of the chapter is that the polluter pays principle eliminates transaction costs and free riding. Then the victims don’t have to sue or bribe the polluter and others who benefit from the reduced pollution won’t be free riding off of the brave soul who takes on the fight. 

In the same way, if the state gives people the right to pollute – say like providing a taxpayer-financed landfill, then any individual would have do disincentive to dump garbage. If each person paid by the bag, they would be encouraged to reduce waste. Now their costs are directly affected by how much waste they chose to dispose. 

Air Pollution in Baltimore

                                Fig. 4.5 on page 59

Why is marginal cost rising for decreases in total suspended particulate?

Ans: Because the sources that can reduce a given quantity of TSP emissions at the least cost are asked to do so first. The easy cases first! The dirtiest plants will find it relatively cheap to reduce x amount of particulate emissions. The plants already using clean technology would find it much harder since they are emitting so little as it is. 

Notice that the difficulty is in placing a value on the negative effects of TSP (marginal benefits of reduction). The report authors gave each life saved a value of $2 million, a lost workday cost $100 and each restricted activity day a value of $25. 

Notes continue on next page…

Ethics and the Efficiency Standard

  Goodstein makes note of the fact that the efficiency standard does not place a greater priority over Brittany’s rights as a victim of pollution as opposed to Tyler’s rights to pollute the air with smoke. Are there ethics involved in this decision?

  Goodstein says yes – by not considering income distribution issues (weighting fairness) and by not “acknowledging a right to protection from harmful pollutants” the efficiency standard makes a value judgment – the two have equally legitimate rights. Society would likely disagree. As Goodstein says, “Your right to wave your fist in the air ends at my nose.”

 The other issue is “free riding”. Brittany pays Tyler to give up his smokes and everyone else in the office benefits without having to pay. It’s a public good. 

Ch. 5   The Safety Standard

This chapter poses some difficult issues. Is the safety standard in which the health of present and future citizens is of utmost concern actually be fairly implemented?

Definition: There is a fundamental right to be protected from unwanted, significant environmental harm. Goodstein argues that it’s a matter of personal liberty. 

  Safety      (   risk less than 1 in 1 million

  Unsafe     (   risks greater than 1 in 10,000

These are standard benchmarks but are considered in the context of the cost of attainment. The public may back away from the highest safety standard if it entails excessive cost.

This poses the problem of opportunity cost. If we are protected from the risk of a one in one million chance of contracting cancer at a cost that will result in leaving significant numbers of households in a state of poverty this would be prohibitively expensive.

This can be illustrated with the Tyler/Rachel Secondary Smoke issue:

                            +       +                           -       +

      SW = Utyler(#Cigst, $t)  +  UBrit(w* #Cigst, $B)       

For every cigarette Tyler smokes he gets a benefit (diminishing but positive) that can be measured in money – he is explicitly asked what it would take to compensate him to give up each cigarette, so that must be what its benefit is worth in dollars. On the other hand, each cigarette Tyler smokes harms Brittany and that is measured in what she’s willing to pay to have him give it up. A very high weighting factor applied to Brittany’s loss expresses the safety standard – more weight given to the victim’s rights than the perpetrator’s. 

But the political arena is where these conflicting rights are ultimately arbitrated. 

Question: Does the safety standard meet the efficiency test?

1. The Clean Air Act of 1990 was passed with only the well being of Americans being considered upper-most. The matter seemed posed as a rights issue.

2. The EPA’s hazardous landfill regulation which protects only a small # of people living near these sites is expensive -- $2 billion per cancer death averted. It isn’t efficient but meets the safety standard.

Question: Is the Safety standard cost-effective?

1. The EPA superfund legislation requires water purity to be returned to safe drinking levels. This is an impossible standard. Better to use the money to prevent future contamination.

2. Lester Lave argues that the money spent on asbestos clean up at the nation’s schools would be better spent on secondary smoke reduction. (Yes, but who is to say the savings wouldn’t go toward tax cuts for the wealthy?)

3. The benefit-cost approach is also laced with political influence issues.

4. A risk-benefit approach (lives saved per dollar spent) is likely more prudent than a strict safety standard – although that is the first approximation. 

Question: Will poor households be adversely affected by the cost of regulation?

1. More than $200 billion per year is spent on pollution regulations.

2. The higher prices of basic consumer goods affect poorer household budgets proportionately more than wealthy household budgets. I.E., it is regressive.
3. A proposed California tax on annual vehicle emissions would amount to 2.35% of poor household incomes, while only 0.95% of average household incomes.  

4. A sample of Los Angeles autopsies showed that “eighty percent of youths had notable lung abnormalities..”

5. Hazardous waste sites are located primarily in poor communities. Environmental justice issue.

6. But a carbon tax to address global warming would fall disproportionately on the poor. So, the poor both pay proportionately more for abatement and benefit more from it.

7. But these regressive distributional issues must be considered carefully.

Question: Does current hazardous waste facility siting make sense?

“…I think the economic logic behind dumping a load of toxic waste in the lowest-wage country is impeccable…” (Larry Summers, World Bank President, 1992.)

Goodstein argues that trade in waste can be defended as morally and economically sound – because it is Pareto efficient (both parties will gain).

1. The siting of LULUs will more likely be in poorer communities because they will accept lower compensation.

2. Moreover, Summers argues that two reasons make this a sound policy:

a. Poorer countries are less densely populated and consume fewer commodities. So, they will be harmed less by a bit more toxic waste. I.E., it’s an attractive sink.

b. Poor country folks value a cleaner environment less than folks in a wealthy country.

                                              Figure 5.1, page 77

                     (By shifting wastes to poor countries, the sink absorption would be less 

                      harmful and the value placed on being exposed to more waste is less in 

                      poor countries)

3. “What kind of world do we live in where poor people have to sell their health and the health of their children merely to get clean water to drink?” (assuming they use the compensation to provide clean water sources). 

4. Poor countries don’t have democratic governments and the bulk of the compensation will go to provide the leaders with a cushier lifestyle. (e.g., the Tsunami victims’ compensation wound  up in the pockets of the military junta in Indonesia.)

The Key Issues: Is government capable of reasonable regulatory implementation and are voters well-informed and politically enfranchised? 

Ch. 6   Neoclassical Sustainability

 Goodstein argues that we cannot imagine acting in the interests of the earth’s ecosystem over several generations or even longer but because the pollutants we have released have long-term effects that will over-tax the capacity of the earth’s and the atmosphere’s environmental sink we are forced to address the pending crisis. 

The argument

 So-called stock pollutants like DDT, CFCs and radioactive waste will use up the environmental sinks known as natural capital while flow pollutants like acid rain, smog or noise pollution are eventually diluted to harmless levels. 

 Neoclassical economists believe that created capital will substitute for the depletion of natural capital by the process of price fluctuations in a free market system. 

                     Created Capital (  Natural Capital

Ecological economists believe instead that the two kinds of capital are complements not substitutes. If one is depleted (natural capital) it cannot be replaced by human made substitutes. 

The Problem with GDP

· It doesn’t measure non-market goods and service production (housekeeping, child-raising).

· It excludes externalities (pollution, congestion, temperature effects)

· It even includes the costs of clean-up and medical treatment resulting from externalities as a “good” that adds value to GDP.

· Although GDP does account through depreciation for the loss of value of created capital (machinery et al) it doesn’t do the same for natural capital.

· GDP doesn’t incorporate a measure of income distribution that places value on equity. 

Net National Welfare

NNW = GDP + non-market output – externalities – abatement + clean-up costs –  

              deprec. cc – deprec. nc

So, neoclassical economists simply argue that we need to look to maximize NNW and we can do so by substituting created capital for the depletion of both created and natural capital. This they call dynamic efficiency.

Ecological economists argue that even if we could do that, it doesn’t solve the distribution problem or the effects on future generations of the accumulation of stock pollutants. 

The Billsville puzzle shows that if NNW were to rise, Bill would have to put all his resource rent of $100 back into created capital to replace the natural capital he extracted from his backyard (Notice that by investing in an interest-bearing account he could use the interest income to live off).  Note that GDP, however, would rise no matter what Bill did with the $100 of resource rent. If he spends the money, NNW will fall, however, if his kids do not benefit from the rise in GDP (equity issue is taken into account).

Note: The oil industry alone is responsible for over-stating real NNW by $23 billion in 1987. 

Note: Alaska saves some of its oil revenues and distributes some of it to every state citizen and uses much of it to repair Alaska’s infrastructure – roads, bridges, airports etc. -- The so-called permanent fund. 

Definition:

    Depreciation = measured value of the resource rent of extracted natural capital

This amount must be saved and invested if our production is to be sustainable – i.e., we replace our depleted natural capital. 

(Note: Goodstein seems to be making an error here since oil is a non-renewable resource. We certainly won’t be replenishing this natural capital we’ve depleted by any use of  the resource rent from its extraction.)

But if we assume substitutability then we’re all neoclassical economists and he’s right. We just replace the oil depleted with some created capital substitute. 

                          Figure 6.2 on page 90

Shows that if resource rents are high enough then NNW might rise. To be high enough they would have to exceed the value of the 

But if we assume substitutability then we’re all neoclassical economists and he’s right. We just replace the oil depleted with some created capital substitute.

Figure 6.2 on page 90

Shows resource rents are simply revenues minus total costs of production (extraction). To be sustainable they would have to be reinvested. 

Note: Goodstein seems to shift gears when he mentions the Indonesian study where an estimate of depreciation of natural capital was subtracted from GDP to determine NNW. 

GDP growth – estimate of nat’l cap. Depreciation = NNW Growth

    1971             (7.1%)                                                                         (4%)        

This assumes that calculating the value of the loss of natural capital automatically equals resource rent. This is not what Goodstein says -- it should be the resource rent realized from extracting the natural capital – notice that in the Billsville case, no account is taken of ancillary damage from production such as depleted topsoil etc.

Depreciation Rule Problems

· Future generations may value the natural capital we extract today at a higher price than we do. Therefore we’ll be wasteful in their eyes.

· Market systems using profit-based conservation principles will partially account for rising future values of natural capital by holding off on extraction. 

Look at figure 6.3 on p. 91

By using a kind of arbitrage the timber company shifts its production between time periods to take advantage of the anticipated higher prices in period 2. They are simply maximizing profits by taking the long view. Supply curves shift back in period 1 and outward in period 2 from what they had been if considering just current profit potential.

Goodstein writes, “The preference for current consumption will tend to generate unsustainably high levels of resource depletion and/or current consumption over investment.”

Summarizing: If Billsville extracts resource rent and spends it on current consumption, the economy is unsustainable. NNW will not increase while GDP increases by the amount of net income (resource rent). The Indicator of Progress shows the Bill family no better off. 

Resource rent, the difference between GDP and NNW, must be saved to achieve a Sustainable Resource Use. 

Future Benefits, Costs, and Discounting

Prelude: A decision to save means money available for productive investment by business and others. That’s why you get more money back in a year’s time for any savings now --- someone can use it to make profit and pay you a part of that profit. So, if you don’t save, there is an opportunity cost of forgone investment. 

Okay, the New Orleans example plays off this knowledge of the present value of investment.

Story: In the year 2050, New Orleans would begin to flood (ha, ha). Our options are:

1. $15 billion spent now would reduce emissions of greenhouse gases to prevent flooding.

2. We do nothing and spend $15 billion in today’s dollars and build a dike in 2050.

What’s the best decision?

Efficiency Advocate: Don’t spend the money today? Why? Ans: At a 3 percent annual rate of interest we would only need to bank $3.42 billion in 2000 to have $15 billion in 2050 to build the dike. This is called an environmental bond.  Check out the present value calculator to do this fast: http://www.moneychimp.com/calculator/present_value_calculator.htm
Otherwise, without a financial calculator you would use this formula:

          Present Discounted Value =  Sum of money in future/ (1+r)Y

r = the current interest rate and Y = the number of years you save the money. So, in the New Orleans case, it looks like this:

PDV = $15 b./(1+.03)50

The numerator is a little tedious to work out, but it goes like so:

             1.03 x 1.03 x 1.03 x 1.03…. until you’ve multiplied 50 1.03s.

Otherwise, just click on the url above, put in 15 for the future value, 50 for the number of years and 3 for the discount rate (annual rate of interest). You’ll get $3.42 billion (not Goodstein’s $2.95  billion.

Goodstein: “[This]…offers us a rationale for spending less on prevention today than the full value of the damage we inflict in future generations.” (94)

Discounting the future value of a flow of savings (p. 94-96)

The section poses the question, “How can we determine the if it makes economic sense to invest in fluorescent lightbulbs to replace 1,000 existing incandescent lightbulbs.” Here are the facts:

1. Fluorescent bulbs use 1/5 to 1/10 of the electricity of incandescent bulbs and last ten times longer.

2. A florescent bulb costs $15 and an incandescent bulb costs just $1.

3. A hotel manager has to decide if it’s worth it to buy 1,000 fluorescent bulbs or buy the incandescent bulbs. For simplicity sake, we assume it’s a new hotel and no lightbulbs have been purchased yet.

4. Assume both types of bulbs last exactly four years (another simplifying assumption to make the problem manageable). 

5. There will be zero inflation over the four-year life of the bulbs.

Table 6.1    Cash Outlays for Investing in Lighting
                                                           _______Year______________________________         Option__________________________0______1_____2_____3_____4_______Total__
A. Compact Fluorescents                  $15,000    $  800   $ 800   $ 800   $ 800         $18,200

B. Incandescents                                 1,000     4,800     4,800   4,800  4,800          20,200

B – A. Savings from C.F.s             -$14,000    4,000     4,000   4,000  4,000            2,000

Note: Initially it appears that just adding up the savings, the c.f.s are an economical investment. The amount they save in electricity costs over four years is greater than the higher initial cost of purchase. 

Question: Does that make them a better choice from an efficiency standpoint?

Answer: Not necessarily, because there is a time value to money. That $14,000 could have been invested and been earning interest over the life of the bulbs. 

Relevant Question: Does the present value of the savings flow exceed the initial cost difference of the florescent bulbs? If so, it is worth it to buy the c.f.s.

The Decision Formulation:

PDV = -14,000/(1+r)0 + 4,000/(1 +r)1 + 4,000/(1 + r)2 + 4,000/(1 + r)3 + 4,000/(1 + r)4 

What this is determining is how much is $4,000 worth when received after year 1, year 2, year 3 and year 4. It isn’t a cash payment to us but it is much the same since it would be like buying incandescent bulbs and then having someone give us $4,000 for each of four years.  We would have to determine how much is that promise of $4,000 for each of four years worth. A present discounted value problem. The initial $14,000 difference in cost is worth exactly -$14,000 since we pay it out immediately. 

The calculated values:

Year 0        $-14,000/1        =  -$14,000

Year 1           $4,000/1.10   =   +  3,363

Year 2           $4,000/1.21   =   +  3,305

Year 3           $4,000/1.33   =   +  3,005

Year 4           $4,000/1.46   =   +  2,732

PDV of flow of savings     =    -$1,320

Answer: So, at a 10% rate of interest, the savings is not worth investing in fluorescent lightbulbs. 

Another Example:

I have a choice of buying a lawnmower for $200 that is less efficient (burns more gas) than a more expensive lawnmower for $400 that is very efficient. The two lawnmowers have a life of two years. Here are the numbers and the savings. Assume an interest rate of 5%.

                                        Inefficient Cutter            Efficient Cutter

Lawnmower Price                   $200                               $400

Savings in gas (yr 1)                                                        120

Savings in gas (yr 2)                                                        110 

Question: Is the more efficient mower worth the cost?

Year 0                          Year 1                             Year   2

-$200      120/1.05 =     $109             110/(1.05)2 = $91
                      -$200 + $109 + $91 = 0

You break even, so you do the right thing and buy the more efficient mower.

Choosing the right discount rate for pollution control

New Orleans Example: 

1.) Post a $3.42 b. bond (at 3% interest rate) ( 2050 have $15 b. to build a levee.

Result: externalities have been internalized and the current generation has 

$15 b.-3.42 = $11.58 b. to invest in other productive activities. In other words, the current generation can avoid spending $15 b. to reduce CO2 emissions today in order to prevent flooding in 2050.

2.) But environmental bonds aren’t posted, so we should spend the $15 b. to reduce CO2 emissions today, right?

Ans: Not so fast slick!

                       If NNW grows at 3% annually, a diversion of $15 b. into CO2 emission 

                      reduction would cause NNW to fall by:

· $15 b. + $15/(1.03)50 = $76.2 b.

· Subtract $15 b. for the levee = $61.2 b. poorer.

· So, we tried to protect them from global warming and this future generation is poorer. 

                    Note: See the figure 6.4 on p. 98 for a graphical illustration of this case.

                   Conclusion: It’s dynamically efficient to allow sea levels to rise unless we 

                   reduce CO2 emissions for less than $3.42 b. – the PDV of $15 b. in 2050 at

                   a 3% discount rate.

3.) Caveat: $15 b. invested in CO2 emissions reduction today may lead to:
to  a) technological spillover effects b) employ unused resources &

stimulate economic growth. (i.e. NNW grows faster)

4.) But neoclassical economics argues it’s dynamically efficient to discount
future environmental damage by the growth rate of NNW:

new Orleans Case

	3% NNW growth rate ( No action to reduce emissions today ( it is efficient because it 

                                                                                                         maximizes net 

                                                                                                         monetary benefits

                                                                                                         over the long term.                                                     


5.) But, contrary to neoclassicals, that $76.2 b. ($15 b. of which goes to build the levees higher) may all accumulate in Kansas & they’re not concerned about New Orleans flooding ( so, no levees are built, i.e., it’s unfair.
Remember: 

1. Choose a discount rate close to growth rate of NNW.

2. low discount rate ( spend more $ today to avert some future disaster.

high discount rate ( spend fewer $ today to avert some future disaster.  

Example:

                2004 ( $15 b. today to avert sea level rise (causing the flooding).

                2006 ( $15 b. to build levees (just before the flood).      

     Criteria neoclassicals use to determine how much to spend today:

                                          a)  1% discount rate: $15 b./(1.01)2 = 15/1.02 = $14.7 b.             

b) 7% discount rate: $15 b./(1.07)2 = 15/1.14 = $13.2 b.

Question: How fast is NNW growing? 

              Neoclassical economists ( 3% or more.

              Ecological economists ( it’s falling.

Evidence   

       James Tobin & Wm Nordhaus Study found during 1947 – 1972, although GDP grew

       at a faster and faster annual pace, NNW fell by 50%. 

Conclusion: GDP & NNW are not correlated.

Note: See Table 6.3, p. 100 for illustration of this.

  2000 GDP = $6.3 Trillion

  2000 NNW = $2.6 Trillion

Redefining Progress: The Genuine Progress Indicator (GPI)

 Table 6.3 on page 100 shows that we incurred over $2 trillion in depleted natural capital in the year 2000 alone. Most of that was in nonrenewable resource use. 

 In Fig. 6.5 on page 101 we notice several things:

1. Compare real, per capita growth in GDP with GPI.

2. There is no correlation between the two growth rates indicating that greater material consumption does not necessarily bring us greater well-being after considering the trade-offs.  While GDP per capita has had a steady 2.1%+ growth rate since 1970, real per capita GPI grew only .4% per year in the 1970s then fell -.6% in the 1980s and rose +.6% in the 1990s.

                             Stagnating real median wages

                             Growing inequality  

1970 – 1990 (    Exhausting nonrenewables

                             Long-term environmental damage

                            Rise in real median wage

1990-2000 (     Slowing inequality

                           Drop in rate of loss of natural capital

GPI growth rate (long-term)

       1950 – 2000     1.1%/yr

       1970 – 2000     0.1%/yr

The discount rate applied to future benefits accruing to us from environmental safeguards put in place today (or that used to measure the value of the future environmental harm resulting from doing nothing) is, according to neoclassical economists, the same as the rate of growth of GDP or NNW (if they’re neoclassical economists who worry about the environment).

The facts: The Office of Management and Budget (U.S. Congress) uses a discount rate of 5% in cost-benefit studies, the EPA uses a discount rate of 3% and private business uses a discount rate of 15%, since that’s what they expect in profits from invested capital.   

Conclusion: Both the government and private business discount the value of future benefits from environmental programs by far too great a rate – or, the same thing, they do not place sufficient value on depleted resources that will face future generations given our known growth rate in NNW.

Positive Time Preference

 We tend to value consumption today over current savings and greater future consumption. In other words, we are present-oriented. So, our society favors high discount rates. 

Caveat: Low discount rates alone are not a panacea. The following could also result.

                             ( build huge hydro-electric dam projects w/long stream benefits

Low discount rates                                                 or     

                             ( reduce CO2 emissions, invest in clean techn. w/long-stream benefits

Note: Bill McKibbon,according to the recent Honors Program lecturer, is in favor of building nuclear power plants to solve our energy needs in the future.

Neoclassical Economists   ( Optimists (Techn. investments will increase sustainability)

Ecological Economists ( Pessimists (Disc. rates too high, result: unsust. exploit. of

                                                               natural capital; also open access problem.)

continue on to next page…

Ch 7  Sustainability: Ecological View

I.P.A.T.      (Paul Ehrlich – author of The Population Bomb)

Environmental Impact = Population x Affluence x Technology

Example: Amount of CO2 emissions per year

Year 2000

                 I                         P                      A                             T  

CO2 emissions/year = 6 billion x  (0.1 cars)/person x (5.4 tons CO2)/(car/yr)

                                 =   600 million cars x 5.4 tons of CO2 per car per year

(In other words, the annual amount of CO2 emissions is a function of the world’s population size times the amount of stuff we have per person times the rate of CO2 emissions per unit of stuff per person.)

Environmental Impact = 3.24 billion tons of CO2 per year

Year 2050 (projected)

                I                           P                       A                            T

CO2 emissions/year = 10 billion x (0.5 cars)/person x (5.4 tons CO2)/(car/yr)

                                  =  5 billion cars x 5.4 tons of CO2 per car per year

Environmental Impact = 27 billion tons of CO2 per year

Fact: Technology might solve this problem. Fuel cell cars might (speculation) reduce emissions to .67 tons per car per year. This would result in an equation that looked like this:

CO2 emissions/year = 10 billion x .5 cars per person x .67 tons per car per year

                                 =  3.35 billion tons of CO2 per year      

But ecological economists are technological pessimists. They believe the following events will occur.

Rapid pop. Growth ( faster consumption pace and unsustainable use of resources   

i.e., there will not be enough (or enough of the right kind) of created capital to replace the depleted natural capital. 

Results
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       (    reduction in

Greater environ. degradation/scarcity          human welfare          Effects could occur 

        (  catastrophic                 suddenly and with    

              ecological changes      great force.

Solution: The government needs to act quickly to check population and consumption

                 growth.

Malthusian Population Theory

Fig. 7.1

Thomas Malthus argued in the late 18th c that population would grow at geometric rates (2,4,8, 16..) while food supply would grow at arithmetic rates (1,2,3…). At some point 

(soon and repeatedly), population would outstrip the food supply necessary to sustain everyone. That would bring on the so-called Four Horseman of the Apocalypse – famine, pestilence, disease and war. These would be the positive checks that would inevitably occur. 

But Malthus’ prediction never occurred in the time frame he posited. The world’s population accelerated as he predicted but agricultural output increased even faster. By the turn of the 19th century, for example, only 1/3 of the U.S. population lived on farms. Today that percent is closer to 1/99 (.01).

Moreover, the Green Revolution, consisting of fertilizer, pesticides, herbicides, drought-resistant strains of seed and mechanized agriculture transformed the farming industry. 

1950-1984 ( population doubled, but grain output grew 2.6 times.

But, not so fast. Between 1984 and 2000, population has grown faster than the food supply (grain output per person has fallen 11 percent). Maybe we’re entering a Neo-Malthusian era. 

Additionally, the benefits of the Green Revolution were not evenly shared. Small, subsistence farmers in the third world have been replaced by core-based (developed world) agribusiness. Developing countries have abandoned subsistence farming, consuming processed foods of developed countries. The bias of what we produce looks like this:

Grain output ( feeds cattle ( satisfies affluent nations’ diet

This produces a cycle of…

Poverty ( population growth ( poverty

Ecological Economics Beyond Malthus

1. The problem is not created from population pressure alone. The rate of consumption per person (affluence or, as a well-known film title asserts, Affluenza) also plays a role.

2. Ecological economists (Herman Daly, Robert Costanza of U. of Vermont and Eban Goodstein of Lewis and Clark College) call for Ecosystem Resilience, which relies upon complex interspecies interactions.
Definition: Sustainability insures a “non-declining standard of living.”

Changing Times

Before: old growth timber ( timber falls ( dam rivers, create salmon habitat

Now:    small second growth timber ( mud flows ( destroy salmon spawning grounds 

i.e., Humans are now vulnerable to large-scale eco-system shifts. 

So, if it’s not possible to substitute created capital for natural capital (as in the above example) we must use physical measures of ecosystem resilience and the availability of resource stocks to assess the pressure of population and rates of consumption. 

Conclusion

Ecol. Econ.: We’re not handing over the same amount of natural capital to the next generation and therefore in many areas our actions are not sustainable.

Neocl. Econ.: We can adapt. Don’t need to change. (Note: The Bush administration just announced tougher SUV CAFÉ standards)

Continue on to next page…

Example (Text p. 117) Vitousek

Ecol. Econ: 

 Humans appropriate 40% of organic material --- in 35  years --- Humans will take 80% 

                                                                                                    of organic material (crash)                                                 

Neocl. Econ:

 You forget technology (innovations in biotechnology – our recent Honors Program lecturer mentioned the famous Harvard biologist E.O. Wilson argues for G.M.O.s as a solution to our food problem) ( bigger yields per acre.

Ecol. Econ: 

But the pace of growth, although a constant rate, is in much greater numbers on a finite earth. In other words, we’re rushing toward a tipping point faster than technology can respond. 

A litany of Scary Things

1. We use 54% of accessible water (no substitute for fresh water) runoff.

2. Water wars drive species to extinction (recall S. Wickstrom’s attendance at a meeting in Randolph, Vt where they talked about collectivizing the aquifer).

3. Resource scarcity ( irreparable ecosystem damage.

4. We may drive beyond capacity of sinks (forest, soil, air) then stock pollutants (CFCs, CO2 et al) become deadly. 

But are we sure?

The Precautionary Principle: Herman Daly tells us that we should “never reduce the stock of natural capital below a sustainable yield level (level at which it can reproduce itself).“

Notion: Natural capital is regenerative, but at a certain rate. If we consume at a rate that exceeds its ability to regenerate, its supply crashes. 

Conclusion: We must lower our standard of living.

Caveat: Don’t act if the costs are prohibitively high.

Question: But on what information do we act?

Determine availability  (  1. uniqueness (is a species irreplaceable?)

of substitutes.                      2. uncertainty + irreversibility

Examples: 

1. Species may be irreplaceable source for medicinal and genetic material.

2. Loss of rain forest may be catastrophic.

[We are uncertain of benefits flow from natural capital]

3. But the results of such an outcome are irreversible.

Conclusion:

1. Greater uncertainty   (              More caution in use of

2. Greater irreversibility                    natural capital  

Safe Minimum Standards
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Fig. 7.2, p. 121

The graph (crude but…) above is a facsimile of the one in the text. The blue arrow should point at 10 pairs of spotted owls – where the lines cross. Ten is the minimum standard because if 10 pairs are alive in time period t then 10 pairs will be alive in time period t +1. That is just the rate at which they can reproduce themselves. At a lower rate, say 8 pairs, the death rate exceeds the birth rate and only 2 pairs will be alive in time period t + 1. Beyond ten pairs the birth rate exceeds the death rate – Goodstein states that a  safe minimum standard of 12 pairs (i.e., slightly above the rate at which the population can just reproduce its numbers) is reasonable. 

SMS Argument:

          Condition of

       Indicator Species  ( Future of Ecosystem  

Conclusion: This is a candidate for the Precautionary Principle.

Fact: The Endangered Species legislation reflected this view.

But some non-renewable resources are replaceable and not unique: 

Natural Capital                                     Created Capital

                 Petroleum                                           wind,solar,biomass

Even so, the U.S. has not promoted new fuel technologies like other countries. Look at figure 7.3 on page 123. The U.S. has the lowest fuel prices of any industrialized country.

“…energy use in the U.S. is not following the Precautionary Principle.” (Goodstein 123)

1. Pump prices are too low.

2. Gov. research and development spending is too low.

Why are we in this situation?

Answer: 

1. Using too high a discount rate.

2. Consumers are not sufficiently motivated by even short-term savings from efficient appliances and automobiles.

Example:

Consumers are said to have as high as a 300% discount rate when it comes to buying energy efficient appliances. Consider the following case of refrigerators.

                                 Purchase Price                Savings flow from energy efficient model                     

                                                            Year:         1          2              3           4           5 

Energy Effic. Model       $800                          $100     100         100         100      100 …

Inefficient Model            $500

You might think that any consumer would see that within the first three years they would recover the higher cost of the energy efficient model and that would be sufficient inducement. Let’s consider if they have just a 50% discount rate – implied by their actions:

Discounted Savings Flow by Year

                                           1         2          3           4        5    … 20  

PDV = Savings/(1+r)y=   $67    44.67   29.78    19.85  13.23    .03                     

Year 1 = (100/1.5) = $67

Year 2 = (67/1.5)  =  $44.67

Year 3 = (44.67/1.5) = $29.78

  And so on…   [Note: after 20 years the sum of the discounted values equals only $200)

The result is the same if you use 100/1.5 for the first year and 100/2.25 for the second year. 1/(1.5)2 = 1 / 2.25.         

The Environmental Impact Statement (E.I.S.) passed in the original EPA Act in 1970 attempts to address some of these issues with direct regulation of development.

The general thrust is that if there are potential adverse impacts, then the company/individual has to recommend alternatives.

But the E.I.S. has created problems:

1. has led to excessive paperwork and an overload of data.

2. environmentalists have dragged out the permitting process (note previously: Even Donella Meadows got angry – the author of The Limits to Growth.)

3. Herman Daly’s recommendation of Depletion Quotas raised cries among conservatives of Eco-Socialism. 

These issues have created a concern among some that there is a tension between:

            Government Regulations      (     liberty considerations

Summary

Ecological economists reject cost/benefit analysis in favor of physical measures (# of species, qty of waste, use of non-renewables).

But ecologists have made some terrible forecasts of environmental decline (Meadows, Erhlich – see middle p. 128).

Neoclassical economists argue that the trade-offs are too expensive. For example, save the salmon at the expense of cutting back on school funding. 

Most ecological economists (Goodstein wrote a famous article arguing that jobs and environmental protection were not trade-offs) argue that the lost consumption from environmental laws is minimal.

Continue on to the next page…

Ch. 18 Promoting Clean Technologies (CTs)

Abstract: Problems with clean technologies can be overcome. Some obstacles are: positive time preference, sunk costs, uninformed consumers, government subsidies. Path dependence is a key theoretical tool to implement a strategy to overcome the obstacles.

I.B. = incentive-based strategies

C.A.C. = command and control strategies

Statement of Problem: The main issue is that entrenched old technologies have been based on limitless amounts of cheap electricity and cheap fuel.

The Path
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Cheap Energy 

This is the path dependency the U.S. is locked in to. It has resulted in an auto-dominated culture, suburban and exurban sprawl, which requires more roads, more cars and more sprawl in an endless loop. The government is complicit in that all the taxes we pay on gas and oil purchases can only be used to build more roads, tunnels and bridges. 

                         “There is no easy way to switch tracks.”

In Japan and Europe, the governments have supported mass transit and efficient technologies to a much greater degree. Some of the differences are due to the ease with which collectivized decision-making occurs in these countries.

1. For change to occur CTs need to be cost-competitive in the market place within the short-run (externalities and cost recovery have to be ignored). Photovoltaics, for example, are not yet cost competitive with fuel oil. 

Small-Scale CTs are competitive at low-volume production (housing insulation, low-flow shower heads).

Large-Scale CTs require high production volume (recycling, photovoltaics, solar-thermal, energy-efficient consumer products)

Example:

Wind____________________________

1980s        $.25/kwh    (     economies of scale   (  2002       $.05/kwh

See figure 18.1, p. 368

Once wind reached about 30,000 megawatts of power production it achieved minimum average cost levels. 

[Note: Projects with very expensive up-front costs require long periods of time to recover those costs. In other words, a project like a hydro-electric dam has very large economies of scale. It takes a long period of time before production will reach levels that achieve minimum average costs. In business terms we hear phrases like "spreading the overhead" which means that many units must be produced (in this case megawatts of electricity) before you can achieve low per unit costs. If a dam costs one billion dollars to build, the very first megawatt of electricity has a cost of one billion dollars plus any variable costs associated with it (labor etc). So, the power company will only achieve minimum average costs by spreading that billion dollars over millions of megawatts of electricity over many years. Now, hydroelectric dams destroy river ecosystems (salmon can't get to spawning grounds, sediment can't wash downstream because it's backed up in impoundments and so on). Low discount rates mean that any project (not just those that have long-term environmental benefits) will be economically viable. Hydroelectric dams will be built if discount rates are low enough. It won't just be projects that invest in hydrogen fuel cell technology, for example, which also require long periods of time and greater market share to spread their up-front costs.]

 

2. For change to occur, CTs must be environmentally superior. For example, a life-cycle analysis is required in which new technologies are cleared for superior practices from cradle to grave. A recent news article described a city in China which accepts all the discarded personal computers from around the world (particularly the U.S.), dismantles them and recycles the parts and materials. They use no safeguards for the workers. The city is a toxic soup of heavy metals and air-borne particulate. 

Example: Cloth diapers versus plastic diapers. Proctor and Gamble used heavy advertising to beat back the encroachment of cloth diapers into the market for Pampers and Huggies. P&G claimed that cleaning the cloth diapers created more water pollution. The cloth diaper firms were much smaller and lost the market battle, even though it was shown that when the pollution from the manufacturing process was considered, cloth diapers were superior.

One suggestion: Monetize the total expected life cycle externalities. 

Example: Pollution in mgf of photovoltaics is substantially less than the damage caused by burning fossil fuels. 

[Idle Question: Why are externalities and subsidies equally considered phantom costs? Both are real. Safety standards for toys are no different than environmentally friendly regulations for businesses.]

Why aren’t entrepreneurs using CTs if they’re more efficient? Because if indeed they are, it would be irrational for businesses to ignore a chance to increase profits.

Reasons:

1. Lack of short-term profit advantage (why do the marketing?).

2. Current government policy favors existing technology (e.g., highway trust fund, oil depletion allowances).

3. Sunk costs. Corporations don’t want to abandon a technology that still has a useful life.

4. Existing industry fights encroachment of better technologies (P&G).

5. Thin markets (e.g., Compact Fluorescent lightbulbs for homeowners about to sell their house – why change?).

6. Banks don’t favor energy efficient alternatives, i.e., access to capital is limited. (e.g., CFs – small loans have higher transaction costs because for say a $2,000 loan the same amount of loan-officer hours and paperwork is required as for a $200,000 loan). 

7. High discount rates (as much as 300% for consumer appliances). 

8. Existing technologies are profitable.

See figure 18.2, p. 365 for an example of government subsidies

(Government price supports for crops, create surpluses which must be stockpiled to keep the crops off the market. The resulting excess costs of fertilizer and pesticides are unnecessary and cause cleaner alternatives to be disadvantaged.)

                                   ( 7.3 billion lbs of fertilizer

       Surplus Wheat

                                  ( 110 million lbs of pesticides

Agricultural price supports are an example of a Direct Subsidy to a polluting industry.

Lump sum payments for waste disposal are an example of an Indirect Subsidy to large producers of waste (they pay no more than anyone else and therefore disadvantage recycling).

The above are examples of Dirty Technology Bias (ex: farmers who switch out of chemically-dependent, mono-culture crops would lose subsidies – only certain crops are eligible – and support for costs of pesticides/herbicides for which the subsidies are targets.)

Picking Winners

Resolved: All government subsidies to dirty industries encourage bad behavior (over-grazing, clear-cutting, mine-water leaching, radiation leaks from nuclear power plants). Ranching, forestry, mining and the nuclear energy industry are all subsidized by the government.

  Conservatives ( eliminate subsidies

  Progressives   ( government should intervene to promote clean technologies 

But promote only clear environmental winners and least-cost technologies: ex: weatherization, fuel efficiency standards.

Example: Environmentally-friendly infant industries with the potential for quick cost recovery. (nuclear fusion was a bad choice for gov. subsidies -- $440 m. since 1984)

Promoting Small-Scale CTs

· Already cost-competitive since they don’t have large economies of scale.
· Obstacles:
a. Bias toward “sticking with what works”.

b. Low profit advantage doesn’t encourage change.

c. Imperfect information.

· Strategies:
a. Product labeling (ex: car model epa ratings, energy star ratings, recycled mat’ls labeling, Green Seal) – consumers are willing to pay a premium.

b. Minimum Design Standards (ex: energy-efficient blding codes)

          1.Because banks & buyers unwilling to underwrite construction costs, gov. uses mandates, i.e., savings are real (it works) even if consumers are not well-informed.          

          2. or gov. forces banks to offer lower interest rates on energy efficient homes.

         Both of these approaches bypass consumer’s need to be well-informed. 

c. Utility Marketing (ex: craft tax structure so utility companies can profit from reduced use of energy – So, if a utility expects a 20% return on investment, gov. offers $.20 for every dollar reduction in KWH consumption. This raises the energy capacity available.

d. Technical Assistance Programs (ex: like state ag. programs)

e. Consumer Subsidies (ex: N.Y. used funds from petroleum settlement to provide matching grants to companies investing in C.T. – problem: free-riding. Solution: target only small firms w/little capital)

 Promoting Large-Scale CTs

· Problem: Need to achieve high-volume production to exploit economies of scale.
· Strategies
a. R&D Funding (ex: Carter adm. put $5 b. into energy techn.s, Reagan ended the program in 1981. See fig. 18.3, p. 372 – the sky fell between 1980-1990)

“By 1990, fossil fuels received 2.5 times the support given to renewables(372).”

                R&D budget in 2000 = Two F22 fighter planes

b. Producer Subsidies (ex: price preference - gov. pays 5% more for recyclables, procurement contracts – gov. contracts provide econ. of scale to CT producers)

c. Technology forcing (ex: CAFÉ standards, appliance standards)

d. Infrastructure Investment (ex: highway trust fund – bad idea, C.T. infrastructure subsidies – but only if they can achieve competitive pricing, i.e., not nuclear fusion)

Ch. 8  Measuring Benefits

Pollution control/environmental protection ( measuring benefits

Example:              market benefits  ( increasing profits of fishing industry

Riverkeeper

Organi.                 non-market benefits ( improved diversity, greater recreat. value,

                             Fewer medical problems (i.e., lost work days).

Measuring the risk

assoc. w/pollutants  ( PCB case exposure related to developm. Abnormalities & cancer

                                     in lab animals.

But risk to humans is not precisely known (i.e., they’re rough measures)

Other types of non-market benefits:

   Use-value ( value in use (utility)

  Option value ( something has option value if future benefits are uncertain & depletion

                             is irreversible.          

                i.e., will pay to preserve just in case it has future value.

 Existence value ( all creatures have a right to flourish (e.g., Wisc. voters willing to

                                pay to save the Striped Shiner.)

Total Value = use value + option value + existence value

Determination of those combined values

    Willingness to Pay (WTP) can be derived from consumer surplus (see graph on p. 139)

Definitions:

   WTP is the amount you would pay to conserve a valued life form or ecosystem.

   WTA is the amount you need in compensation to allow the destruction of a valued

             life form or ecosystem.

WTA > WTP     Why?

Some Explanations:

Project Theory: people accept the status quo as a benchmark and:

1. demand high compensation for further degradation.

2. are willing to pay less for improvements.

(see fig. 8.2, p. 141) This is simply valuing what you have more than what you

                                 don’t have. “A bird in the hand…”

So, there is an inflection point or a discontinuous marginal benefit curve.

Another View: environmental quality and all other consumer goods have a low degree of substitutability (say $ are on vertical axis & low cancer risk on horiz. axis – the demand curve will be very steep.

Ex: reduction of one cancer death per 100,000 people ( no good substitutes ( so entire benefit valuation determined by one’s income:

                                   (  WTP low (can’t afford guarantee)

           Low Income

                                  ( WTA high (demands compensation)

Q: What’s the correct method?

1. WTP because WTA is too hard to measure accurately (it’s market based)

2. WTA because environmental resources are common property, i.e.,

public has a right to a clean environment. 

Skip to p. 145

Contingent Valuation (CV or CVA)

  Note: It’s not straightforward. Depends on questions asked.

Example: Washington State Case

                                                                                                                (  yes

1. vote to require oil companies to upgrade tanks

                                                                                   ( no

                                                           ( yes

2. vote to pay $X per month more

on gas to upgrade tanks

                                                     ( no

Significantly fewer yes votes on #2 because of considerations of opportunity costs.

Fig. 8.3 (you can roughly measure consumer surplus by multiplying [($6 x 40) / 2] = $240/2 = $120 ( consumer surplus for individuals in the sample.

Problems with CVA

1. Hypothetical Bias (just a possibility, not a reality)

2. Free riding (you’ll say no, assuming others will pay)

3. Strategic Bias (would say yes if you really thought big oil company is going to pay)

4. Embedding Bias (when you embed questions in a nest of related valuation questions, the respondents lower their WTP for any one).

5. Fairness Bias (willing to pay more if it appears businesses will be required to pay their fair share).

But, in spite of these problems, CVA is increasing in use because it is the only way to assess existence value.

