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Case Study


How Important Are Natural Resources?


Economics is the study of how individuals and societies choose to use limited or scarce resources to satisfy their unlimited wants. Recall that economic growth is an increase in a nation’s capacity to provide people with goods and services, and economic development is the improvement of human living standards by economic growth. For more than 200 years there has been a debate on whether there are limits to economic growth.


Neoclassical economists such as Milton Friedman and Robert Samuelson view economic growth as both necessary and desirable. Neoclassical economists also view economic growth as unlimited because if we deplete a particular resource we should be able to use our ingenuity and technology to find a substitute.


For example, if we run out of oil we should be able to find a substitute such as hydrogen or nuclear power. Thus, natural capital is viewed as an important but not indispensable economic resource.


Ecological economists such as Herman Daly and Robert Costanza disagree. They point out that there are no substitutes for many natural resources, such as air, water, fertile soil, and biodiversity. They conclude that ultimately economic growth is limited because some forms of economic growth can deplete and degrade the quantity and quality of these irreplaceable forms of natural capital. They call for us to redesign our economic systems to encourage environmentally sustainable forms of economic development and to discourage environmentally harmful forms of economic growth.


In the middle of this debate are environmental economists. They generally agree with ecological economists that some forms of economic growth are not sustainable. But they believe we can modify the principles of neoclassical economics and reform current economic systems, rather than totally redesigning them. Figure 26-1 shows some of the forms of economic growth and development that most ecological and environmental economists want to encourage.


Figure 26-1 Solutions: these are some components of more environmentally sustainable economic development favored by ecological and environmental economists. The goal is to have economic systems put more emphasis on conserving and sustaining the air, water, soil, biodiversity, and other natural resources that sustain all life and all economies.


Pollution Control


When it is asked how much it will cost to protect the environment, one more question should be asked: How much will it cost our civilization if we do not?


GAYLORD NELSON


This chapter discusses how we can use economics to promote environmental quality and sustainability. It addresses the following questions:


What are economic systems and how do they work?


How do economists differ in their views of economic systems, pollution control, and resource management?


How can we monitor economic and environmental progress?


What is full-cost pricing?


What economic tools can we use to help us shift to full-cost pricing?


How does poverty reduce environmental quality, and how can we reduce poverty?


How can we shift to more environmentally sustainable economies over the next few decades?


26-1 ECONOMIC RESOURCES AND SYSTEMS


What Supports and Drives Economies?


Three Types of Capital


An economic system produces and distributes goods and services by using natural, human, and physical resources


An economic system is the social institution through which goods and services are produced, distributed and consumed to satisfy people’s unlimited wants in the most efficient possible way.


Recall that capital is any form of wealth used to sustain a business or produce more wealth. Three types of resources or capital are used to produce goods and services.


One is natural resources, or natural capital, the materials produced by the earth’s natural processes, which support all economies and all life (top half of back cover). See the Guest Essay on this topic by Paul Hawken on the website for this chapter.


A second resource type is human resources or human capital, people’s physical and mental talents that provide skills and abilities, innovation, culture, and organization. A third type is physical or manufactured resources, items made from natural resources with the help of human resources, such as tools, machinery, equipment, factories, and shipping facilities.


What Is a Pure Free Market? A Theoretical Model of Supply, Demand, and Marginal Costs and Benefits


A purely free market is an ideal that does not match real world markets.


A pure free-market economic system is a theoretical ideal or model in which buyers (demanders) and sellers (suppliers) freely interact in markets without any government or other interference to make all economic decisions. No one can influence the price at which a good or service sells. All parties have full access to the market and enough information about the beneficial and harmful aspects of economic goods and services to make decisions.


According to these ideals, all economic decisions are governed solely by the competitive interactions of demand (the amount of a good or service that people want), supply (the amount of a good or service that is available), and price (the market cost of a good or service).


Supply is represented on the graph in Figure 26-2 by the blue curve showing how much a producer of any good or service is willing to supply (measured on the horizontal quantity axis) for different prices (measured on the vertical price axis). Demand is shown on the orange curve showing how much consumers will pay for different quantities of the good or service.


The point at which the curves intersect is called the market price equilibrium point, where the supplier’s
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At this market equilibrium price, the quantity of a good suppliers are willing to sell is the same as the quantity buyers are willing to buy.


If the price is too high, more of a good is available than buyers are willing to buy.


If the price is too low, buyers want to buy more than suppliers are willing to sell.


0 Price (low to high) Quantity


Quantity demanded Quantity supplied Surplus Quantity demanded Quantity supplied Shortage


Demand curve Supply curve


Figure 26-2 Supply, demand, and market equilibrium for a good or service in a pure market system. If all factors except price, supply, and demand are held fixed, market equilibrium occurs at the point at which the demand and supply curves intersect.


This is the price at which sellers are willing to sell and buyers are willing to pay for the good or service provided.


price matches what buyers are willing to pay for the same quantity and a sale is made. In Figure 26-2 it is the point at which the supply and demand curves intersect.


In a pure free market economy such competition between willing sellers and buyers is said to bring about the greatest efficiency of resource use. Profit or loss is the difference between the cost of producing something and the price buyers are willing to pay.


Changes in supply and demand can shift one or both curves back and forth, and thus change the equilibrium price. For example, when supply is increased (shifting the blue curve to the right) and demand remains the same the equilibrium price will go down.


Similarly, when demand is increased (shifting the orange curve to the right) and supply remains the same, the equilibrium price will increase. Try moving the curves in Figure 26-2 in different ways that represent changes in supply and demand, and notice how the equilibrium price changes.


Two related economic concepts are those of marginal costs and marginal benefits. In economics, anything described as marginal usually refers to an increase in some measurement involving a certain number of units of a good or service and that number of units plus one. Marginal cost is the increase in total cost resulting from producing one more unit of a good or service.


For example, a supplier (seller) might ask “How much would it cost and how much profit might I make if I produce one more unit of my product? Look at Figure 26-2 again, and note that if you start at any point on the quantity axis and move to the right, the supply curve takes you up on the price axis. The difference between a seller’s starting price and the new price represents the seller’s marginal cost—the cost of producing that one more unit. The seller’s marginal benefit is the profit made by producing and selling one more unit.


Similarly, when a seller produces one more unit of a product or service, the increase in the benefit that it provides to a buyer is the marginal benefit. For example, as a buyer you might ask how much would I benefit if I buy one more shirt? You can think of marginal benefit of buying a new shirt as the difference between the benefit you gain from having ten shirts and the benefit you enjoyed from having nine. In this case, the shirt maker’s marginal cost is the difference between the cost of producing 1000 shirts and the cost of producing 1001.


And your marginal cost is what it costs you to buy one more shirt. A sale occurs if both the seller and buyer find the marginal costs and benefits advantageous. In real world economics, marginal costs and benefits are what actually determine prices and benefits to consumers and costs and profits to producers.


In fact, the market economic systems found in the real world do not meet the theoretical conditions described above. In practice truly free markets do not exist.


Businesses strive to drive their competitors out of business and exert as much control as possible over the prices of the goods and services they provide. Companies lobby for government subsidies, tax breaks, or regulations that give their products a market advantage over their competitors. Some companies also try to withhold information from consumers about dangers posed by products unless the government requires them to provide such information.


Also, there are exceptions to the free market theory of supply and demand. Some consumers may buy a good or service regardless of its price. For example, raising the price of gasoline or cigarettes may not significantly reduce consumer demand because some buyers feel they have to have these products. Economists call this price inelasticity.


Why Have Governments Intervened in Market Economic Systems? Making Up for Market Deficiencies


Governments intervene in market systems to help provide economic stability, national security, and public services such as education, crime protection, and environmental protection.


Markets often work well in guiding the production of private goods, but experience shows that they cannot be relied upon to provide the adequate levels of public services such as national security and environmental protection.


Thus governments intervene in market systems to help correct market failures. For example, a single seller or buyer (monopoly) or a single group of sellers or buyers (oligopoly) might come to dominate the market and thus control supply or demand and price for a good or service. Governments can prevent this and other market failures through laws and regulations.


Governments can also promote economic stability by trying to control boom-and-bust cycles that occur in market systems.


Other reasons for government interventions are to


Provide public services such as national security and education


Provide an economic safety net for people who because of health, age, and other factors cannot meet their basic needs


Protect people from fraud, trespass, theft, and bodily harm


Establish and enforce civil rights and property rights


Protect the health and safety of workers and consumers


Prevent or reduce pollution and depletion of natural resources
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Manage public land resources such as national forests, parks, and wildlife reserves


26-2 ECONOMISTS’ VIEWS OF POLLUTION CONTROL AND RESOURCE MANAGEMENT


How Do Economists Differ in Their View of Market-Based Economic Systems? The Importance of Natural Capital


Neoclassical economists see natural resources as a component of an economic system, and ecological economists see economic systems as a component of nature’s economy.


Neoclassical economists view the earth’s natural capital as a subset or part of a human economic system (Figure 26-3). Natural resources are seen as important but not vital because of our ability to find substitutes for scarce resources and ecosystem services.


To neoclassical economists, economic growth is necessary, desirable, and essentially unlimited. It is seen as the best way to provide jobs and distribute wealth. If the economy is growing, there is money available to provide jobs, develop new resources, and supply public services such as environmental protection, education, national security, and crime protection.


In this prevailing view, the global economy is, and should be, hard-wired to accelerating growth based mostly on increasing throughputs of matter and energy resources. (Figure 3-18, p. 53).


Ecological and environmental economists disagree with this model. They view economic systems as subsystems of the environment that depend heavily on the earth’s irreplaceable natural resources (Figure 26-4).


According to ecological economist Herman Daly, the neoclassical model of an economy “ignores the origin of natural resources flowing into the system and the fate of wastes flowing out of the system. It is as if a biologist had a model of an animal that contained a circulatory system but had no digestive system that tied it firmly to the environment at both ends.” Ecological economists also believe that conventional economic growth eventually is unsustainable because it can deplete or degrade the natural resources on which economic systems depend.


Ecological and environmental economists distinguish between unsustainable economic growth and environmentally sustainable economic development (Figure 26-5, p. 588). They call for making a shift from our current economy based on unlimited economic growth to a more environmentally sustainable economy, or eco-economy. See the Guest Essay on this topic by Herman Daly on the website for this chapter.


Various ecological and environmental economists have suggested eight strategies to help make the shift to an eco-economy over the next several decades.


Use resources more efficiently


Use indicators that monitor economic and environmental health.


Have the market prices of goods and services include their harmful effects on the environment and human health (full-cost pricing).


Phase out environmentally harmful government subsidies and tax breaks.


Shift taxes by lowering taxes on income and wealth and increasing taxes on pollution and resource waste.


Pass laws and regulations to prevent pollution and resource depletion in certain areas.


Use tradable permits or rights to pollute or use resources within programs that limit overall pollution and resource use in given areas.


Use eco-labeling to identify products produced by environmentally sound methods and thus help consumers make informed choices.


Let us look at these solutions in more detail.
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Natural Resources Manufactured Resources Human Resources Goods and Services


Figure 26-3 Neoclassical economists view the earth’s natural capital, or natural resources, as a subset or part of a human economic system. They contend that economic growth is not limited by the earth’s natural resources because we should be able to find substitutes for scarce resources and ecosystem services.


Economic growth is seen as good and essentially unlimited.


EARTH


Natural Capital


Air, water, land, soil, biodiversity, minerals, raw materials, energy resources, and dilution, decomposition, and recycling services


Economic Systems


Production Consumption Recycling and reuse Heat


Depletion of nonrenewable resources Degradation and depletion of renewable resources used faster than replenished Pollution and waste from overloading nature’s waste disposal and recycling systems


Sun


changes to supply, demand, and prices for a good or service. For example, technological improvements can make it cheaper to produce a good or service and increase its supply at a particular price. This can cause its market equilibrium point (Figure 26-2) to shift to a lower price and thus benefit buyers. Trace such a shift in Figure 26-2.


Scarcity of a resource can stimulate research and development for new and more efficient technologies and production systems and a search for new reserves (Figure 16-10, p. 340) and for substitutes for such resources.


It can also lead to increased recycling and reuse of a resource (Figure 16-16, p. 345).


For example, scarcity of a metal such as copper has led to improved technology for extracting and processing lower-grade ores, use of microorganisms that can be used to remove copper (and other metals) from its ore, increased recycling of copper, and use of aluminum as a substitute for copper in wiring. This can lead to lower prices and a rise in demand, which can eventually deplete reserves, raise prices, and stimulate a new search for improved technology and substitutes.


However, ecological and environmental economists warn that as demand keeps rising at some point the harmful environmental effects of extracting,
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Figure 26-4 Ecological economists


see all economies as human subsystems that depend on resources and services provided by the sun and the earth’s natural resources.


How Can Technological Developments Improve Market Efficiency? Producing More with Less


Better technology and more efficient production systems can produce goods and services with fewer resources.


All economists agree that technological developments and more efficient production systems can mean that fewer resources are needed to produce the same amount of a good or service.


For example, between 1975 and 1995 the food output of the United States and most countries per unit of land increased while the inputs of labor and resources such as water and fertilizer needed to produce each unit of that output fell. However, ecological and environmental economists warn that such increases in the efficiency of food production might not be sustainable because of the degradation of soil, water, and other natural resources needed to produce food. These economists believe that this may be a factor in the leveling off of global grain production since 1985 (Figure 14-16, p. 287).


Economists agree that increases in technological and production efficiencies can cause significant curve crosses the supply curve is the point at which it no longer pays to remove the coal. The optimum level of coal mining is at or below that equilibrium point.


You might think that pollution control is an all-or-nothing proposition—that the best solution is to clean up every last bit of any pollutant. In fact, there are optimum levels for various kinds of pollution, because the marginal cost of pollution control also goes up for each unit of a pollutant removed from the environment. Figure 26-7 shows various possible optimal levels of pollution control.


In this case, clean-up costs are shown on the blue curve. This is the supply curve, because the service supplied is removal of pollutants.


Note that it slopes up more sharply (costing more) as we get closer to removing 100% of the pollutant in question.


The red line in Figure 26-7 represents the demand for cleanup by users of water or air.


With their air or drinking water polluted, consumers are initially up in arms, but as the pollutant is removed, their concern is relieved and demand approaches zero. In other words, the marginal benefits of pollution control decrease with each unit of pollution removed.


At some point, the cost of removing the pollutant gets higher than what people are willing to pay, as their demand for clean-up lessens. That point is the equilibrium point, or the optimum level for clean-up.
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Characteristic


Production emphasis Natural resources Resource productivity Resource throughput Resource type emphasized Resource fate Pollution control Guiding principles


Unsustainable Economic Growth Environmentally Sustainable Economic Development


Quantity Not very important Inefficient (high waste) High Nonrenewable Matter discarded Cleanup (output reduction) Risk–benefit analysis Quality Very important Efficient (low waste) Low Renewable Matter recycled, reused, or composted Prevention (input reduction) Prevention and precaution


Figure 26-5 Comparison of unsustainable economic growth and environmentally sustainable economic development according to ecological economists and many environmental economists.


High Low 0 25 50 Coal removed (%) 75 100 Optimum level of resource use Cost


Figure 26-6 The cost of mining coal (blue line) rises with each additional unit removed. Mining a certain amount of coal is profitable, but at some point the cost of mining exceeds the monetary benefits (red line). That is, the marginal cost of mining increases while the marginal benefits decrease as more coal is removed. Where the two curves meet is theoretically the optimum level of resource use.


processing, and using increasing amounts of various nonrenewable mineral and energy resources can limit their availability and that in some cases substitutes may not be available.


How Do Economists Value Pollution Control and Resource Management? Some Advocate Using Market Prices While Others Disagree


Economists think about optimum levels of pollution control and resource use, but there is considerable disagreement on how to arrive at those levels.


An important concept in environmental economics is that of optimum levels for pollution control and resource use. In the early days of a new coal mining operation, for example, the cost of removing coal is easy for developers to recover in sales of their product. However, after most of the more readily accessible coal has been removed, taking what is left can become too costly. In this case, the marginal cost of removal goes up with each unit of coal taken. Figure 26-6 shows this in terms of supply, demand, and equilibrium. Another factor determining the shape and placement of the demand curve is how much people value their resources. If no one cares whether or not the water in a lake is clear or groundwater is pure, the optimum level of clean-up will be close to zero. But if they demand a clean lake and groundwater, the optimum level will rise. In other words, pollution control (or resource use) that is optimum for some will be high or low for others. The levels depend on human values as much as anything else.


Case Study: What is Cost-Benefit Analysis, and How Can It Be Improved? Weighing Costs and Benefits to Make Choices


Comparing likely costs and benefits of an environmental action can help with decision-making, but it is a limited tool.


Another widely used tool for making economic decisions about how to control pollution and manage resources is cost-benefit analysis (CBA). It involves comparing estimated costs and benefits for actions such as implementing a pollution control regulation, building a dam on a river, filling in a wetland, or preserving an area of forest. It involves trying to estimate the optimum level of pollution clean up (Figure 26-7) or resource use (Figure 26-6).


CBA is one of the main tools economists and decision makers throughout the world use to help them make decisions about pollution control, biodiversity protection, and the construction of roads, airports, dams and other facilities.


Making a CBA involves determining who or what might be affected by a particular regulation or project, projecting potential outcomes, evaluating alternative actions, and determining who benefits and who is harmed. Then an attempt is made to assign monetary costs and benefits to each of the factors and components involved.


Direct costs involving land, labor, materials, and pollution-control technologies are often fairly easy to estimate. But indirect costs of things we value such as clean air and water that are not traded in the marketplace are difficult to make and are controversial. We can put estimated price tags on human life, good health, clean air and water, and various forms of natural capital such as an endangered species, a forest, a wetland, and other forms of natural capital. However, the monetary values that different people assign to such things vary widely because of different assumptions and value judgments. This can lead to a wide range of projected costs and benefits.


CBA is controversial because making accurate estimates of costs and benefits is difficult. They are also easy to manipulate by parties supporting or opposing a particular regulation or project.


Because of these drawbacks, CBA can lead to wide ranges of benefits and costs with a lot of room for error. For example, one U.S. industry-sponsored CBA estimated that compliance with a standard to protect U.S. workers from vinyl chloride would cost $65–90 billion. In the end, meeting the standard cost the industry less than $1 billion. A study by the Washington-based Economic Policy Institute found that the estimated costs made by industries for complying with proposed environmental regulations in the United States are almost always more (and often much more) than the actual costs of implementing the regulations.


Some environmental groups use CBA to help evaluate proposed environmental projects and regulations.


But some environmentalists oppose putting too much emphasis on using this approach as a primary factor in decision making because the large uncertainties involved allow manipulation of the data and estimates to come up with a desired result.


If conducted fairly and accurately, CBA is a useful tool for helping making economic decisions. To minimize possible abuses and errors, environmentalists and economists advocate using the following guidelines for a CBA:


Use uniform standards.


Clearly state all assumptions used.


Rate the reliability of data used.
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High Low 0 25 50 Pollution removed (%) 75 100 Optimum pollution clean-up level Cost


Figure 26-7 The cost of cleaning up pollution (blue line) rises with each additional unit removed. Cleaning up a certain amount of pollution is affordable, but at some point the cost of pollution control is greater than the harmful costs of the pollution to society. That is, the marginal cost of pollution clean-up increases (blue line) and the marginal benefits decrease (red line) as more pollution is removed. Where the blue curve intersects with any other curve is a point of optimum pollution control for the pollutant represented.


Estimate short- and long-term benefits and costs for all affected population groups.


Compare the costs and benefits of alternative courses of action.


Summarize the range of estimated costs and benefits.


Various economists make use of tools such as optimum levels and CBA in different ways. The neoclassical approach would tend to value resources strictly according to market information. They would look at the going prices for timber or coal, for example, or estimate the amount of money that tourists are likely to spend visiting a lake after it is cleaned up. They would calculate marginal costs and benefits of developing a resource or of cleaning up pollution somewhere, and then determine optimum levels of resource use or pollution control.


Environmental and ecological economists would tend to be less bound by market prices. They might assign higher-than-market values to resources to account for their importance to ecosystem health, biodiversity, and future generations. They would thus determine higher optimum levels of pollution control and lower optimum levels of resource use than would some neoclassical economists.


Have environmental regulations in the United States been worth the cost to industry, business, and consumers? There are different opinions on this issue depending on how CBA analyses are made. However, a 2003 joint study by the White House and the Office of Management and Budget (OMB) estimated that the total annual benefits from EPA regulations between 1992 and 2002 ranged from $121–193 billion compared to annual costs of $23.3–26.6 billion. Thus according to this CBA, the economic benefits of such regulations have exceeded their costs by a factor of 4.5 to 8.


26-3 MONITORING ENVIRONMENTAL PROGRESS


How Can We Evaluate Environmental Quality and Human Well-Being? Develop and Use New Indicators


We need new indicators to accurately reflect changing levels of environmental quality and human health.


Economists and environmental scientists want measurements that can indicate what is happening in an economy and in nature’s economy. Gross domestic product (GDP), and per capita GDP indicators provide a standardized and useful method for measuring and comparing the economic outputs of nations.


Economists who developed the GDP many decades ago never intended it to be used for measuring environmental quality or human well-being. But most governments and business leaders incorrectly use this narrowly defined indicator that way. The GDP is deliberately designed to measure the annual economic value of all goods and services produced within a country without attempting to make any distinction between goods and services that are environmentally or socially beneficial and those that are harmful.


Environmental and ecological economists and environmental scientists call for the development of new indicators to help monitor environmental quality and human well-being. One approach is to develop indicators that add to the GDP things not counted in the marketplace that enhance environmental quality and human well-being. They would also subtract from the GDP the costs of things that lead to a lower quality of life and depletion of natural resources.


One such indicator is the genuine progress indicator (GPI), introduced in 1995 by Redefining Progress, a nonprofit organization that develops economics and policy tools to help evaluate and promote sustainability.


(This group also developed the concept of ecological footprints, Figure 1-7, p. 10 and Figure 9-12, p. 172).


Within the GPI, the estimated value of beneficial transactions that meet basic needs, but in which no money changes hands, are added to the GDP. Examples are unpaid volunteer work, healthcare for family members, childcare, and housework. Then the estimated harmful environmental costs (such as pollution and resource depletion and degradation) and social costs (such as crime) are subtracted from the GDP.


Genuine benefits not harmful progress _ GDP _ included in _ environmental indicator market transactions and social costs


Figure 26-8 compares the per capita GDP and GPI for the United States between 1950 and 2000. Note that while the per capita GDP rose sharply, the per capita GPI stayed nearly flat and declined slightly between 1975 and 2000.


A similar indicator is the Index of Sustainable EconomicWelfare (ISEP) developed by ecological economists Herman Daly and John Cobb. It combines estimates of income, natural resource depletion, environmental degradation, economic benefits from volunteer work, and distribution of income for different countries.


The United Nations has developed an indicator of human well-being based on measurements of a country’s standard of living, education, and life expectancy.


Others call for a much more detailed indicator based on carrying out materials balance measurements. It involves, for any good or service, measuring necessary inputs of matter and energy resources from the envi-
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ronment, their flow rates through the economy, and the outputs of pollution, waste, and heat into the environment (Figure 3-18, p. 53). This approach would give us detailed information on how conditions are changing, what problems are more serious than others, and what solutions work the best. However, it is difficult and costly to get such information, especially for nonmarket transactions, as discussed below.


The GPI and other environmental and social indicators are far from perfect and include many crude estimates.


But without such indicators, we do not know much about what is happening to people, the environment, and the planet’s natural resource base, and we have no effective way to measure what policies work.


In effect, according to ecological and environmental economists, we are trying to guide national and global economies through treacherous economic and environmental waters at ever-increasing speeds without a good radar system.


The good news is that several of these indicators are available. The bad news is that they are not widely used and reported. Proponents call for us to get to the point that every time a change in GDP is reported we also get information on a change in one or more environmental and social indicators.


How Can We Assign Monetary Values to Resources Not Traded in the Marketplace?


Ways to Represent Nature


Economists have developed several ways to estimate the nonmarket values of the earth’s ecological services.


Environmental and ecological economists have developed various tools for estimating the values of the earth’s ecological services, as discussed earlier on p. 204.


This involves estimating nonuse values not represented in market transactions. One is an existence value based on knowing that an old-growth forest or endangered species exists, even though we may never see them or use them. Another is aesthetic value based on putting a monetary value on a forest, species, or part of nature because of its beauty. A third type, called a bequest or option value, is based on the willingness of people to pay to protect some forms of natural capital for use by future generations.


Economists have developed several ways to estimate the monetary value of resources that cannot be priced by conventional means. One approach is to estimate a mitigation cost of how much it would take to offset an environmental damage. For example, how much would it cost to protect a forest from cutting, move an endangered species to a new habitat, or restore a statue damaged by air pollution?


Another method is to estimate a willingness to pay by using a survey to determine how much people would be willing to pay to keep a particular species from becoming extinct, a particular forest from being cut down, or a specific river or beach from being polluted. This approach is controversial because people may inflate their estimates and not indicate the prices they would really pay to preserve various nonuse values.


How Can We Estimate the Future Value of a Resource? Assigning Discount Rates


Economists use discount rates to estimate the future value of a resource.


The discount rate is an estimate of a resource’s future economic value compared to its present value. It is based on the idea that having something today may be worth more than it will be in the future. The size of the discount rate (usually given as a percentage) is a primary factor affecting how a resource such as a forest or fishery is used or managed.


At a zero discount rate, for example, a stand of redwood trees worth $1 million today will still be worth $1 million 50 years from now. However, most businesses, the U.S. Office of Management and Budget, and the World Bank typically use a 10% annual discount rate to evaluate how resources should be used.


At this rate, the stand of redwood trees will be worth only $10,000 in 50 years. With this discount rate, it makes sense from an economic standpoint for an owner to cut these trees down as quickly as possible and invest the money in something else.
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Per capita gross domestic product (GDP) Per capita genuine progress indicator (GPI)


Figure 26-8 Comparison of the per capita gross domestic product (GDP) and per capita genuine progress indicator (GPI) in the United States between 1950 and 2000. (Data from Redefining Progress, 2002)


The value of discount rates are controversial. Proponents cite several reasons for using high (5–10%) discount rates. One is that inflation may reduce the value of their future earnings on a resource. Another is innovation or changes in consumer preferences could make a product or resource obsolete. For example, natural- looking composites of wood made from plastics may reduce the future use and market value of renewable redwood, and wind and hydrogen may greatly reduce the economic value of nonrenewable oil in the future. Also resource owners argue that without a high discount rate, they can make more money by investing their capital in some other venture.


Critics point out that high discount rates encourage such rapid exploitation of resources for immediate payoffs and that sustainable use of most renewable natural resources is virtually impossible. These critics believe that a 0% or even a negative discount rate should be used to protect unique and scarce resources.


They also point out that moderate discount rates of 1–3% would make it profitable to use nonrenewable and renewable resources more sustainably or slowly.


In addition, suppose that an acceptable substitute for a resource such as redwood or oil does not become available. Then these resources could become priceless.


As you can see, there are no easy ways to make such decisions.


Economic return is not always the determining factor in how resources are used or managed. In some cases, farmers and owners of forests, wetlands, and other resources use ethical concerns in determining how they use and manage such resources. Their respect for the land and nature or what they believe to be their responsibility to future generations can override their desire for short-term profit at the expense of long-term resource and environmental sustainability.


26-4 HARMFUL EXTERNAL COSTS AND FULL-COST PRICING


What Are External or Indirect Costs?


Hidden Costs


The direct price you pay for something does not include indirect environmental, health, and other harmful costs associated with its production and use.


All economic goods and services have internal or direct costs associated with producing them. For example, if you buy a car the direct price you pay includes the costs of raw materials, labor, and shipping, as well as a markup to allow the car company and its dealers some profits. Once you buy the car you must pay additional direct costs for gasoline, maintenance, and repair.


Making, distributing, and using any economic good or service also involve indirect or external costs or benefits not included in the market price and affecting people other than the buyer and seller. Economists call such costs and benefits externalities. A positive externality benefits someone not involved in an economic transaction. For example, if a car dealer volunteers to remove litter and debris from a stretch of highway you will benefit even if you have never bought a car from the dealer.


A negative externality is a harmful cost borne by someone not involved in an economic transaction. For example, extracting and processing raw materials to make a car uses nonrenewable energy and mineral resources, produces solid and hazardous wastes, disturbs land, and pollutes the air and water (Figure 16-13, p. 343). These external costs not included in the price of the car can have short- and long-term harmful effects on other people and on the earth’s life-support systems.


Because these harmful external costs are not included in the market price of a car, most people do not connect them with car ownership. Still, the car buyer and other people in a society pay these hidden costs sooner or later, in the form of poorer health, higher costs of health care and insurance, higher taxes for pollution control, traffic congestion, and land used for highways and parking.


Similarly, in the United States, the price of gasoline was about $1.75 per gallon (46¢ per liter) in mid- 2004. But this price did not include the external costs just listed along with lost work time while stalled in traffic jams and the harmful effects of urban sprawl (Figure 25-6, p. 567). According to a study by John Holtzclaw, when we include the harmful indirect costs, American consumers are really paying about $1.80–2.25 per liter ($3–8.60 per gallon)—depending mostly on whether the military costs of ensuring access to Middle Eastern oil are included. And these costs do not include the future harmful effects on climate change (Figure 21-13, p. 475) caused in part by CO2 emissions from motor vehicles. In addition, the price of lumber does not include the value of the ecological services provided by intact forests (Figure 11-7, left, p. 200) or government subsidies to the timber industry.


What Is Full-Cost Pricing? Creating An Environmentally Honest Market


Including external costs in market prices informs consumers about the cost of their purchases on the earth’s life-support systems and to human health.


For many economists, creating an environmentally transparent or honest market system is a way to deal with the harmful costs of goods and services. It requires in-
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cluding costs, as much as possible, in the market price of any good or service, such that its price would come as close as possible to its full cost—its actual internal costs plus its actual external costs.


This system would allow consumers to make more informed choices, because they would be aware of most or all the costs involved, which is one of the major goals of a truly free-market economy. It would likely cause consumers to give more thought to choosing fuel-efficient cars over much more expensive gas-guzzlers.


Many people would probably conserve more water because its price would be much higher. They might also produce less trash, because the cost of collecting and disposing of nonrecyclable trash would go way up.


With full-cost pricing, some eco-friendly (or green) goods and services that now cost more would eventually cost less because internalizing external costs encourages producers to invent more resource efficient and less-polluting methods of production, thereby cutting their production costs. Jobs would be lost in environmentally harmful businesses as consumers more often chose green products, but more jobs would be created in environmentally beneficial businesses. If a shift to full-cost pricing took place over several decades, most environmentally harmful businesses would have time to transform themselves into environmentally beneficial businesses. And consumers would have time to adjust their purchases and buying habits to more environmentally friendly products and services.


do not? If you do, your customers will probably buy their electronics from your competitors. Most consumers are looking for the best price, and by doing the right thing, you may eventually go bankrupt. So full cost pricing has to be initiated across the market by an outside force, namely, the government.


Governments can use several strategies to encourage or force producers to work toward full-cost pricing including phasing out environmentally harmful subsidies, levying taxes on environmentally harmful goods and services, passing laws to regulate pollution and resource depletion, and using tradable permits for pollution or resource use. Let us look at these and other strategies in more detail.


26-5 WAYS TO IMPROVE ENVIRONMENTAL QUALITY AND SHIFT TO FULL-COST PRICING


How Can Ending Certain Subsidies and Tax Breaks Improve Environmental Quality and Reduce Resource Waste? Not Rewarding Environmentally Harmful Activities


We can improve environmental quality and help phase in full-cost pricing by removing environmentally harmful government subsidies and tax breaks.


Government subsidies and tax breaks can accelerate resource development, depletion, and degradation. We currently give depletion allowances and tax breaks to mining, oil, and coal companies for getting minerals and oil out of the ground. Taxpayers subsidize the cost of irrigation water for farmers and help to provide subsidies and low-cost loans to buy fishing boats.


One way to encourage a shift to full-cost pricing is to phase out environmentally harmful subsidies and tax breaks, which cost the world’s governments about $1.9 trillion a year, according to studies by Norman Myers and other analysts. This is about 4.5% of the $42 trillion value of all of the goods and services produced throughout the world in 2004 and creates a huge economic incentive for environmental destruction and degradation.


On paper, phasing out such subsidies may seem like a great idea. But it involves political decisions that often are opposed successfully by powerful interests receiving the subsidies and tax breaks. They want to keep, and if possible increase, these benefits and often oppose subsidies and tax breaks for more environmentally beneficial competitors. For example, the fossil fuel and nuclear power industries in the United States (and in most developed countries) have gotten huge government subsidies compared to those for less
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Full-cost pricing seems to make a lot of sense. So why is it not used more widely? There are various reasons.


One is that many producers of harmful and wasteful goods would have to charge more and some would go out of business. Naturally, they oppose such pricing.


Also, it is difficult to put a price tag on many environmental and health costs. But to ecological and environmental economists, making the best possible estimates is far better than not including such costs in what we pay for most goods and services.


Phasing in such a system requires government action.


Few if any companies will volunteer to reduce short-term profits by becoming more environmentally responsible. For example, assume you own an electronics company and you believe that we should all pay for the pollution resulting from production of electronics products. Assume also that your competitors do not believe this. Will you raise your prices to include the estimated costs of that pollution, while they


HOW WOULD YOU VOTE? Should full-cost pricing be used in setting the market prices of goods and services? Cast your vote online at http://biology.brookscole.com/miller14.


harmful competing alternatives, such as conservation and wind power (Figure 18-34, p. 407). Removing these harmful subsidies and tax breaks would level the economic playing field and promote the use of the cheapest and least environmentally harmful energy alternatives.


Some countries are beginning to reduce environmentally harmful subsidies. Japan, France, and Belgium have phased out all coal subsidies. Germany has cut coal subsidies in half and plans to phase them out completely by 2010. China has cut coal subsidies by about 73% and has imposed a tax on high-sulfur coals. Between 1997 and 2001, these two actions helped reduce China’s coal use by 5% at a time when its economy expanded by one-third. Thus shifts toward full cost pricing can reduce resource use and pollution while encouraging more environmentally sustainable forms of economic growth and development.


How Can Green Taxes and Fees and Tax Shifting Improve Environmental Quality and Reduce Resource Waste?


Making Polluters and Consumers Pay the Full Price


Taxes and fees on pollution and resource use can take us closer to full-cost pricing and shifting taxes from wages and profits to pollution and waste helps makes this feasible.


Another way to discourage pollution and resource waste is to use green taxes or effluent fees to help internalize many of the harmful environmental costs of production and consumption. Higher fees can also be charged for extracting lumber and minerals from public lands, using water provided by government financed projects, and using public lands for livestock grazing.


Taxes can be levied on a per-unit basis on the release of pollution and hazardous or nuclear waste produced, and on the use fossil fuels, timber, and minerals.


Figure 26-9 lists advantages and disadvantages of using green taxes and fees.


With such a tax shift, for example, a tax on coal would include the increased health costs of breathing polluted air, damages from acid deposition, and estimated costs from climate change. Then taxes on wages and wealth could be reduced by the amount produced by the coal tax.


Shifting more of the tax burden from wages and profits to pollution and waste has a number of advantages (Figure 26-10). Some 2,500 economists, including eight Nobel Prize winners, have endorsed the concept of tax shifting. According to N. Gregory Mankiw, who chairs the President’s Council of Economic Advisers: “Cutting income taxes while increasing gasoline taxes would lead to more rapid economic growth, less traffic congestion, safer roads, and reduced risk of global warming—all without jeopardizing long-term fiscal solvency. This may be the closest thing to a free lunch that economics has to offer.” Such taxes would also stimulate the production and use of more fuel-efficient motor vehicles and reduce dependence on imported oil.


Economists also point out that successful implementation of green taxes would require such a tax
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Trade-Offs


Environmental Taxes and Fees


Advantages Disadvantages


Penalizes low income groups unless safety nets are provided • Hard to determine optimum level for taxes and fees • Need to frequently readjust levels, which is technically and politically difficult • Governments may see this as a way of increasing general revenue instead of using funds to improve environmental quality and reduce taxes on income, payroll, and profits • Helps bring about full-cost pricing • Provides incentive for businesses to do better to save money • Can change behavior of polluters and consumers if taxes and fees are set at a high enough level • Easily administered by existing tax agencies Fairly easy to detect cheaters


Figure 26-9 Trade-offs: advantages and disadvantages of using environmental or green taxes and fees to reduce pollution and resource waste. Pick the single advantage and disadvantage that you think are the most important.


To many analysts, the tax system in most countries is backwards. It can discourage what we want more of—jobs, income, and profit-driven innovation—and encourage what we want less of—pollution, resource waste, and environmental degradation. A more environmentally sustainable economic system would lower taxes on labor, income, and wealth and raise taxes on environmentally harmful activities.


HOW WOULD YOU VOTE? Do the advantages of green taxes and fees outweigh the disadvantages? Cast your vote online at http://biology.brookscole.com/miller14.


shift. It would have to be phased in over 15 to 20 years to allow businesses to plan for the future and depreciate existing capital investments over their useful lives.


And because consumption taxes place a larger burden on the poor and lower middle-class than do income taxes, governments would need to provide safety nets in the form of lifeline payments or credits for essentials such as food, fuel, and housing.


Nine western European countries have begun trial versions of such tax shifting, known as environmental tax reform. So far only a small amount of revenue has been shifted by taxes on emissions of CO2 and toxic metals, garbage production, and vehicles entering congested cities. But such experience shows that this idea works.
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• Decreases depletion and degradation of natural resources • Improves environmental quality by full-cost pricing • Encourages pollution prevention and waste reduction • Stimulates creativity in solving environmental problems to avoid paying pollution taxes and thereby increases profits • Rewards recycling and reuse • Relies more on marketplace rather than regulation for environmental protection • Provides jobs • Can stimulate sustainable economic development • Allows cuts in income, payroll, and sales taxes


Figure 26-10 Solutions: Advantages of taxing wages and profits less and pollution and waste more. Pick the two advantages that you think are the most important.


lution, reduce resource waste, and encourage full-cost pricing.


Regulation is a widely used form of government intervention.


It involves enacting and enforcing laws that set pollution standards, regulate harmful activities such as releasing toxic chemicals into the environment, and require that certain irreplaceable or slowly replenished resources be protected from unsustainable use.


Many environmentalists and business leaders agree that innovation-friendly regulations can motivate companies to develop eco-friendly products and processes that can increase profits and competitiveness in national and international markets. But they also agree that some overly costly pollution control regulations discourage innovation. Some regulations are too prescriptive, for example, mandating specific technologies.


Some set compliance deadlines that are too short to allow companies to find innovative solutions, and they discourage risk taking and experimentation.


Consider the difference between the United States and Sweden concerning their regulation of the pulp and paper industries. In the 1970s, strict U.S. regulations with short compliance deadlines forced companies to adopt the best available end-of-pipe water pollution treatment systems, which were costly.


By contrast, in Sweden the government started with slightly less strict standards and longer compliance deadlines but clearly indicated that tougher standards would follow. This more flexible and innovation- friendly approach gave companies time to focus on redesigning their production processes instead of relying mostly on waste treatment. It also spurred them to look for innovative ways to prevent pollution and improve resource productivity to meet stricter future standards. They developed processes for pulping and chlorine-free bleaching processes that met the emission standards, lowered operating costs, and gave them a competitive advantage in international markets.


Experience shows that an innovation-friendly regulatory process emphasizes pollution prevention and waste reduction and requires industry and environmental interests to work together in developing realistic standards and timetables. It sets goals, but frees industries to meet them in any way that works, and establishes standards strict enough to promote real innovation, allowing enough time for it. It also uses market incentives such as emissions and resource-use charges and tradable pollution and resource-use permits to encourage compliance and innovation.


Finally, pollution control regulations have to be designed to improve environmental quality while not being too costly. Recall that the marginal cost for removing a specific pollutant from gases or wastewater being discharged rises with each additional unit of that pollutant that is removed (Figure 26-7).


How Can Environmental Laws and Regulations Improve Environmental Quality and Reduce Resource Waste?


Encouraging Innovation


Environmental laws and regulations work best if they motivate companies to find innovative ways to control and prevent pollution and reduce resource waste.


Most economists agree that government intervention in the marketplace is needed to control or prevent pol-


HOW WOULD YOU VOTE? Do you favor shifting taxes on wages and profits to pollution and waste? Cast your vote online at http://biology.brookscole.com/miller14.


There are problems with the regulatory approach.


One is that ecological economists, health scientists, and business leaders often disagree in their estimates of the harmful costs of pollution. Even scientists in the same field often have different estimates of such costs because they lack data and hold different assumptions.


Also, many regulations are geared toward achieving optimum levels of pollution over a large area such as a whole state. Some critics raise environmental justice questions about who benefits and who suffers from such regulations. Levels may be optimum for the state, but not for the people living near or downwind or downriver from a polluting power plant, incinerator, or factory. They are being exposed to much higher levels of pollution than are the majority of people in the state. See the Guest Essay on this topic by Robert Bullard on the website for this chapter.


In addition, assigning monetary values to lost lives, ecosystems, and ecological services is difficult and controversial, and varies widely because of lack of data and different assumptions and value judgments.


But assigning little or no value to such things means they will not be counted at all in determining optimum pollution levels.


Figure 26-11 shows the evolution of several phases of environmental management through regulation.


The period between 1970 and 1985 can be viewed as the resistance-to-change management era, during which many companies and government regulators developed an adversarial relationship, and companies resented and actively resisted environmental regulations (Figure 26-11, left). In addition, many government regulators thought they had to prescribe ways for reluctant companies to clean up their pollution emissions. Most companies responded by hiring outside environmental consultants (who usually favored end-of-pipe pollution control solutions) and by using lawyers to oppose or find legal loopholes in the regulations. They also lobbied elected officials to have environmental laws and regulations overthrown, weakened, or changed to allow for easy compliance.


By 1985, most company managers accepted environmental regulations and continued to rely mostly on pollution control. However, they placed little emphasis on trying to find innovative solutions to pollution and resource waste problems because the regulations were too strict and the market rewards too low.


In the 1990s, a growing number of company managers began to realize that environmental improvement is an economic and competitive opportunity instead of a cost to be resisted. This was the beginning of the innovative management era, which environmental and business visionaries project will go through several phases over the next 40–50 years (Figure 26-11).


During this time, many consumers began buying green products. Some firms also recognized that their shareholder value depends in part on having a good environmental record. A growing number of firms began looking for innovative and profitable ways to reduce resource use, pollution, and waste (Figure 24-5, p. 537 and Individuals Matter, p. 538). As a result, the environment is becoming an important component of business strategic planning. And many corporations now routinely issue environmental and sustainability reports to their stockholders.


This has been stimulated by the more than $2 trillion that exists in environmentally and socially screened investment funds and environmental and sustainability concerns of shareholders, insurance companies, bond-ranking agencies, and managers of state pension funds. In 2002, for example, institutional investors managing over $4.5 trillion in assets wrote the 500 largest global corporations asking them for full disclosure of the emissions of climate-changing gases and their policies on reducing the risks from climate change.
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Resistance-to-Change Management Phase 2


Pollution control and confrontation Acceptance without innovation


Innovation-Directed Management Phase 1 Phase 3


Total quality management Pollution prevention and increased resource productivity


Phase 4


Life-cycle management Product stewardship and selling services instead of things


Phase 5


Process design management Clean technology


Phase 6


Total life quality management Ecoindustrial webs, environmentally sustainable economies and societies


Figure 26-11 Solutions: evolution of environmental management.


Should We Rely More on Tradable Pollution and Resource-Use Permits? The Marketplace Can Work


The government can set a limit on pollution emissions or use of a resource, give pollution or resource use permits to users, and allow them to trade their permits in the marketplace.


A market-approach is for the government to grant tradable pollution and resource-use permits. The government sets a limit or cap on total emissions of a pollutant or use of a resource such as a fishery. Then it issues or auctions permits that allocate the total among manufacturers or users.


A permit holder not using its entire allocation can use it as a credit against future expansion, use it in another part of its operation, or sell it to other companies.


In the United States, this approach has been used to reduce the emissions of sulfur dioxide and several other air pollutants, as discussed on p. 454. Tradable rights can also be established among countries to help preserve biodiversity and reduce emissions of greenhouse gases and other pollutants with harmful regional or global effects.
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Trade-Offs


Tradable Environmental Permits


Advantages Disadvantages


Big polluters and resource wasters can buy their way out • May not reduce pollution at dirtiest plants • Can exclude small companies from buying permits • Caps can be too low • Caps must be gradually reduced to encourage innovation • Determining caps is difficult • Must decide who gets permits and why • Administrative costs high with many participants • Emissions and resource wastes must be monitored • Self-monitoring can promote cheating • Sets bad example by selling legal rights to pollute or waste resources • Flexible • Easy to administer • Encourages pollution prevention and waste reduction • Can guarantee achievement of caps • Permit prices determined by market transactions • Confronts ethical problem of how much pollution or resource waste is acceptable • Confronts problem of how permits should be fairly distributed


Figure 26-12 lists advantages and disadvantages of using tradable pollution and resource-use permits.


The effectiveness of such programs depends on how high or low the initial cap is set and the rate at which the cap is reduced.


Figure 26-12 Trade-offs: advantages and disadvantages of using tradable pollution and resource use permits to reduce pollution and resource waste. Pick the single advantage and disadvantage that you think are the most important.


How Can Eco-Labeling Improve Environmental Quality and Reduce Resource Waste?


Informing Consumers


Labeling environmentally beneficial goods and resources extracted by more sustainable methods can help consumers decide what goods and services to buy.


We can use product eco-labeling to encourage companies to develop green products and services and to help consumers select more environmentally beneficial products and services. Eco-labeling programs have been developed in Europe, Japan, Canada, and the


HOW WOULD YOU VOTE? Do the advantages of using tradable pollution and resource use permits to reduce pollution and resource waste outweigh the disadvantages? Cast your vote online at http://biology.brookscole.com/miller14.


United States where, for example, the Green Seal labeling program has certified more than 300 products; see Figure 26-13.


Eco-labels are also being used to identify fish caught by sustainable methods (certified by the Marine Stewardship Council) and to certify timber produced and harvested by sustainable methods (evaluated by organizations such as the Forestry Stewardship Council; Solutions, p. 205).


26-6 REDUCING POVERTY TO IMPROVE ENVIRONMENTAL QUALITY AND HUMAN WELL-BEING


How Is the World’s Wealth Distributed?


Flowing up to the Rich


Since 1960, most of the financial benefits of global economic growth have flowed up to the rich rather than down to the poor.


Poverty is usually defined as the inability to meet one’s basic economic needs. According to a 2000 World Bank study, half of humanity is trying to live on less than $3 (U.S.) a day and one of every five people on the planet is struggling to survive on an income of roughly $1 (U.S.) per day.


Poverty has numerous harmful health and environmental effects (Figure 1-11, p. 13, and Figure 19-18, p. 429) and has been identified as one of the five major causes of the environmental problems we face (Figure 1-10, p. 13).


Most neoclassical economists believe a growing economy can help the poor by creating more jobs, enabling more of the increased wealth to reach workers, and providing greater tax revenues that can be used to help the poor help themselves. Economists call this the trickle-down effect.


However, since 1960, most of the benefits of global economic growth as measured by income have flowed up to the rich rather than down to the poor (Figure 26-14). Since 1980, growth of this wealth gap


has increased. According to Ismail Serageldin, the planet’s richest three people have more wealth than the combined GDP of the world’s 47 poorest countries and their 600 million people. In Vandana Shiva’s words, “Resources move from the poor to the rich, and pollution moves from the rich to the poor.” South African President Thabo Mbeki told delegates at the 2003 Johannesburg World Summit on Sustainable Development, “A global human society based on poverty for many and prosperity for a few, characterized by islands of wealth, surrounded by a sea of poverty, is unsustainable.” These trends do not mean that economic growth causes poverty. Instead, they mean that for a variety of reasons rich nations and individuals have devoted only a small fraction of their wealth to helping reduce poverty and its harmful effects on the environment and human well-being.


Poverty is also sustained by corruption, absence of property rights, insufficient legal protection, and inability of many poor people to borrow money to grow crops or start a small business.


Case Study: What Is the Role of the World Bank in Economic Development? Controversy over Big Loans


The World Bank makes loans to developing countries for their economic development, but a number of these loans have had harmful environmental and social effects.


The World Bank is the major player in global economic development. It was formed in 1945 after World War II to provide loans for rebuilding Europe and Japan. In the 1950’s the focus shifted to providing loans to aid the economic development of developing countries, provided mostly by private investors in the 150 countries that jointly own the bank. Investors hope to make a profit on the funds they put up, mostly from interest paid on the loans. The United States provides more of the investment capital than any other country and the presidents of the bank have all been Americans.
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United States: Green Seal (1989) Canada: Environmental Choice (1988) European Union: Eco-label (1992) Nordic Council: White Swan (1989) China: Environmental label (1993) Germany: Blue Angel (1978)


Figure 26-13 Solutions: symbols used in some of the eco-labeling programs that evaluate green or environmentally favorable products.


A number of World Bank loans for large-scale dams, roads into tropical forests, and mining operations have been environmentally destructive and controversial.


Critics accuse the bank of making loans for large scale projects without evaluating the long-term environmental and social impacts and without requiring adequate safeguards to help reduce or eliminate harmful environmental and social impacts. Critics also call for the bank to focus more on making moderate and small-scale loans that benefit the poor directly.


Another problem is that to make enough money to pay the interest on their loans, many developing countries sell their mineral, timber, and other resources to developed counties at low prices. This depletes their natural capital and can eventually leave them without enough resources to support future economic development.


Also, interest payments can deplete national budgets, leaving little for health, education, and other important programs.


In recent years, environmentalists and representatives of the poor have staged large-scale protests against such policies. In response, the bank has begun trying to carry out more detailed reviews of the environmental and social impacts of its loans. But it remains to be seen how such reviews will affect the bank’s lending policies.


How Can We Reduce Poverty? Help the Poor Help Themselves


We can sharply cut poverty by forgiving the international debts of the poorest countries and greatly increasing international aid and small individual loans to help the poor help themselves.


Analysts point out that reducing poverty requires the governments of most developing countries to make policy changes. One is to shift more of the national budget to help the rural and urban poor work their way out of poverty. Another is to give villages and the urban poor title to common lands and to crops and trees they plant.


Encouraging sustainable forms of economic development can help reduce global poverty but analysts say that by itself this is not enough. Analysts suggest that one way to help reduce global poverty is to forgive at least 60% of the $2.4 trillion debt that developing countries owe to developed countries and international lending agencies and all of the $422 billion debt of the poorest and most heavily indebted countries on the condition that the money saved on the debt interest be spent on meeting basic human needs. Currently, developing countries pay almost $300 billion per year in interest to developed countries to service this debt. According to environmental economist John Peet, this inability to “service their debt assures perpetual poverty for the poor nations, and, effectively, perpetual servitude to the rich nations.” Critics say that many countries relieved of some debt will take on more debt, and they want assurances that most of the savings from debt relief are passed on to the poor in the form of titles to land, education, jobs, and better health care.


Developed countries can increase nonmilitary government and private aid to developing countries, with mechanisms to assure that most of the aid goes directly to the poor to help them become more self-reliant and to help provide social safety nets such as welfare, unemployment payments, and pension benefits that are available in most developed countries. Developed countries also need to mount a massive global effort to combat malnutrition and the infectious diseases that kill millions of people prematurely, helping perpetuate poverty. Another approach is for lending agencies to make small loans to poor people who want to increase their income (Solutions, p. 601). They should also make investments in small-scale infrastructure that help the poor such as solar cell power facilities in villages, small-scale irrigation projects, and farm-to-market roads. Lending agencies can also make investments in helping sustain and restore the resource bases of fisheries, forests, and small-scale agriculture that provide more than half of the world’s jobs.
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Poorest fifth 1.3%


Richest fifth 85%


Figure 26-14 Data on the global distribution of income show that most of the world’s income has flowed up; the richest 20% of the world’s population receive more of the world’s income than all of the remaining 80%. Each horizontal band in this diagram represents one-fifth of the world’s population. This upward flow of global income has accelerated since 1960 and especially since 1980. This trend can increase environmental degradation by increasing average per capita consumption by the richest 20% of the population and causing the poorest 20% of the world’s people to use renewable resources faster than they are replenished in order to survive. (Data from UN Development Programme and Ismail Serageldin, “World Poverty and Hunger—A Challenge for Science,” Science 296 (2002): 54–58) $12 billiion $8 billiion $8 billiion $8 billiion U.S. pet foods U.S. EPA U.S. foreign aid U.S. cosmetics World military $956 billion


Expenditures per year (2003)


$449 billion U.S. military U.S. highways $29 billion $8 billion $5 billion protect tropical forests eliminate illiteracy eliminate hunger and malnutrition $19 billion


Expenditures per year needed to


$12 billion provide clean drinking water for all provide basic healthcare for all $11 billion


Developed countries can help developing countries create more environmentally sustainable economies, or eco-economies. According to Robert B. Shapiro, former CEO of Monsanto, “If emerging economies have to relive the entire industrial revolution with all its waste, its energy use, and its pollution, I think it’s all over.” Finally, there is a need for both developed countries and developing countries to stabilize their populations.


Many analysts also call for encouraging the political and social empowerment of the poor, especially women. This can be done by putting more decision making at the local level and integrating human rights with sustainable development.


According to the United Nations Development Programme (UNDP), it will cost about $50 billion a year to provide universal access to basic services such as education, health, nutrition, family planning, safe water, and sanitation. The UNDP notes that this is less than 0.1% of the world’s annual income and is only a fraction of what the world devotes each year to military spending (Figure 26-15).


26-7 MAKING THE TRANSITION TO MORE ENVIRONMENTALLY SUSTAINABLE ECONOMIES


How Can We Make a Transition to an Eco-Economy? Copy Nature and Use Full-Cost Pricing


An eco-economy copies nature’s four principles of sustainability and environmental economic strategies.


On page 586, I listed environmental economic strategies that have been discussed at length in this chapter.


Eco-economies will increasingly employ these strategies —environmentally sensitive economic indicators, full-cost pricing, tax shifting, and eco-labeling, among many others.


An eco-economy mimics the processes that sustain the earth’s natural systems (Figure 9-15, p. 174). Paul Hawken and several other business leaders and economists have suggested ways for using these guidelines and various economic tools for making the transition to more environmentally sustainable eco-economies over the next several decades. They echo what has been discussed in this chapter and are summarized in Figure 26-16 (p. 602). Hawken’s simple golden rule for an eco-economy is this: “Leave the world better than you found it, take no more than you need, try not to harm life or the environment, and make amends if you do.”


As we make the transition to more environmentally sustainable economies during this century, Lester R. Brown projects that some environmentally harmful businesses will decline and become sunset businesses, and others that are more environmentally sustainable —eco-friendly, businesses will grow in importance.


Figure 26-17 (p. 603) lists some of both types. The right side of this figure might give you some ideas for a career choice. Forward-looking owners and investors in sunset businesses will use their profits and capital to invest in emerging eco-friendly businesses.


Case Study: How Are Germany and the Netherlands Working to Achieve More Environmentally Sustainable Economies?


Leading the Way


Germany and the Netherlands have dedicated themselves to making their economies more environmentally sustainable for economic and ecological reasons.


Germany and the Netherlands are working to make their economies more environmentally sustainable. In Germany sales of environmental protection goods and services—already more than $600 billion per year—are projected to rise.
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Figure 26-15 What should our priorities be? (Data from United Nations, World Health Organization, U.S. Department of Commerce, and U.S. Office of Management and Budget)


Mostly because of stricter air pollution regulations, German companies have developed some of the world’s cleanest and most efficient gas turbines and invented the world’s first steel mill that uses no coal. Germany sells these and other improved environmental technologies globally. Germany is also one of the world’s leading manufacturers of wind turbines.


In 1977, the German government started the Blue Angel eco-labeling program to inform consumers about products that cause the least environmental harm (Figure 26-13). Most international companies use the German market to test and evaluate green products.


German car companies, as part of a recycling revolution, are required to pick up and recycle all domestic cars they make, and such take-back requirements are being extended to almost all products to reduce use of energy and virgin raw materials. Germany is selling these recycling technologies to other countries.


Germany’s government has supported research and development aimed at making it the world’s leader in solar-cell and wind turbine technology and hydrogen fuel.


Finally, Germany provides about $1 billion per year in green foreign aid to developing countries, much of it is designed to stimulate demand for German technologies and products.


601 http://biology.brookscole.com/miller14


Microloans to the Poor


Most of the world’s poor want to earn more, become more self-reliant, and have a better life. But they have no credit record. Also, they have few if any assets to use for collateral to secure a loan to buy seeds and fertilizer for farming or tools and materials for a small business.


For almost three decades an innovative tool called microlending or microfinance has helped deal with this problem. For example, since economist Muhammad Yunus started it in 1976, the Grameen (Village) Bank in Bangladesh has provided more than $4 billion in microloans (varying from $50 to $500) to several million mostly poor, rural, and landless women in 40,000 villages. About 94% of the loans are to women who start their own small businesses as sewers, weavers, bookbinders, peanut fryers, or vendors.


To stimulate repayment and provide support, the Grameen Bank organizes microborrowers into five-member “solidarity” groups. If one member of the group misses a weekly payment or defaults on the loan, the other members of the group must make the payments.


The Grameen Bank’s experience has shown that microlending is both successful and profitable. For example, less than 3% of microloan repayments to the Grameen Bank are late, and the repayment rate on its loans is 90–95%, much higher than the repayment rate for conventional loans by commercial banks throughout most of the world.


About half of Grameen’s borrowers move above the poverty line within 5 years, and domestic violence, divorce, and birth rates are lower among most borrowers.


Microloans to the poor by the Grameen Bank are being used to develop day-care centers, health clinics, reforestation projects, drinking water supply projects, literacy programs, and group insurance programs. People also use them to bring small-scale solar and wind power systems to rural villages.


Grameen’s model has inspired the development of microcredit projects in more than 58 countries that have reached 36 million people (including dependents), and the number is growing rapidly.


Critical Thinking


Why do you think there has been little use of microloans by international development and lending agencies such as the World Bank and the International Monetary Fund? How might this situation be changed?


SOLUTIONS


In 1989, the Netherlands—a tiny country with about 16 million people—began implementing a National Environmental Policy Plan, or Green Plan, as a result of widespread public alarm over declining environmental quality. The goal is to slash production of many types of pollution by 70–90% and achieve the world’s first environmentally sustainable economy, ideally within a few decades.


The government began by identifying eight major areas for improvement: climate change, acid deposition, eutrophication, toxic chemicals, waste disposal, groundwater depletion, unsustainable use of renewable and nonrenewable resources, and local nuisances (mostly noise and odor pollution).


Then the government formed task forces consisting of people in industry, government, and citizens’ groups for each of the eight areas, asking each task force to agree on targets and timetables for drastically reducing pollution. Each group was free to pursue whatever policies or technologies it wanted, but if a group could not agree, the government would impose its own targets and timetables and stiff penalties for industries not meeting certain pollution reduction goals.


Each task force focused on four general themes.


(1) life-cycle management (Figure 26-11, right); (2) energy efficiency, with the government committing $385 million per year to energy conservation programs; (3) environmentally sustainable technologies, also supported by a government program; and (4) improving public awareness through a massive government sponsored public education program.


Many of the country’s leading industrialists like the Green Plan because they can make investments in pollution prevention and pollution control with less financial risk and a high degree of certainty about long-term environmental policy. And they are free to deal with the problems in ways that make the most sense for their businesses. Industrial leaders have also learned that creating more efficient and environmentally sound products and processes often reduces costs and increases profits as they are sold at home and abroad.


The Netherlands plan is the first attempt by any country to foster a national debate on the issue of environmental sustainability and to encourage innovative solutions to environmental problems. Is the plan working? There is a long way to go, but the news is encouraging. Most of the target groups have met or exceeded their goals on schedule. A huge amount of environmental research by the government and private sector has taken place. This has led to an increase in organic agriculture, greater reliance on bicycles in some cities, and more ecologically sound new housing developments.


But some of the more ambitious goals such as decreasing CO2 levels may have to be revised downward or even abandoned.


Shifting to eco-economies over the next several decades this will require bold leadership by business leaders and elected officials and bottom-up political pressure from concerned citizens. Forward-looking investors, corporate executives, and political leaders are recognizing that the environmental revolution is also an economic revolution.


Converting the economy of the 21st century into one that is environmentally sustainable represents the greatest investment opportunity in history.


LESTER R. BROWN AND CHRISTOPHER FLAVIN
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Reward (subsidize) earth sustaining behavior Penalize (tax and do not subsidize) earth degrading behavior Shift taxes from wages and profits to pollution and waste Use full-cost pricing Sell more services instead of more things Do not deplete natural capital Live off income from natural capital Reduce poverty Use environmental indicators to measure progress Certify sustainable practices and products Use eco-labels on products


Economics Environmentally Sustainable Economy (Eco-Economy)


Reduce resource use and waste by refusing, reducing, reusing, and recycling Improve energy efficiency Rely more on renewable solar and geothermal energy Shift from a carbon- based (fossil fuel) economy to a renewable fuel–based economy


Ecology and Population


Mimic nature Preserve biodiversity Repair ecological damage Stabilize population by reducing fertility


Resource Use and Pollution Figure 26-16 Solutions: principles for shifting to more environmentally sustainable economies or eco-economies during this century.
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Coal mining Oil production Nuclear power Energy-wasting motor vehicles Mining Throwaway products Clear-cut logging Paper production Conventional pesticide production Unsustainable farming Water well drilling Conventional economics Conventional engineering, design, and architecture Business travel


Sunset Businesses


Solar-cell production Hydrogen production Fuel-cell production Wind turbine production Wind farm construction Geothermal energy production Production of energy efficient fuel-cell cars, trucks, and buses Conventional and electric bicycle production Light-rail construction Sustainable agriculture Integrated pest management Aquaculture Recycling, reuse, and composting Sustainable forestry Soil conservation Water conservation Pollution prevention Ecoindustrial design Biodiversity management and protection Ecological restoration Disease prevention Environmental engineering, design, and architecture Ecocity urban design Environmental science Environmental education Ecological economics Environmental accounting Teleconferencing


Eco-Friendly Businesses Environmentally Sustainable Economy (Eco-Economy) Figure 26-17


The projected decline of environmentally harmful, or sunset, businesses and rise of more environmentally sustainable, or eco-friendly, businesses during this century.


As this transition takes place, jobs will decrease in sunset businesses (left) and increase in eco-friendly businesses (right). (Data from Lester R. Brown, Earth Policy Institute)


CRITICAL THINKING


1. Should we attempt to maximize economic growth by producing and consuming more and more economic goods and services? Explain. What are the alternatives?


2. According to one definition, sustainable development


involves meeting the needs of the present human generation without compromising the ability of future generations to meet their needs, as discussed in Chapter 1. What do you believe are the needs referred to in this definition? Compare this definition with the definition of environmentally sustainable economic development given in Figure 26-5, p. 588.


3. Suppose that over the next 20 years the current harmful environmental and health costs of goods and services are internalized so that their market prices reflect their total costs. What harmful and beneficial effects might such full-cost pricing have on your lifestyle?


4. Explain why you agree or disagree with the proposals that various analysts have made for sharply reducing poverty, as discussed on pages 599–600, Which two of these proposals do you believe are the most important?


5. Explain why you agree or disagree with each of the major principles for shifting to a more environmentally sustainable economy listed in Figure 26-16, p. 602. Which three do you believe are the most important?


6. Congratulations! You are in charge of the world. List your five most important actions for shifting to ecoeconomies over the next 50 years.


PROJECTS


1. List all the economic goods you use, and then identify those that meet your basic needs and those that satisfy your wants. Identify any economic wants you (a) would be willing to give up, (b) you believe you should give up but are unwilling to, and (c) hope to give up in the future.


Relate the results of this analysis to your personal impact on the environment. Compare your results with those of your classmates.


2. Pick one of the suggestions listed under “Eco-Friendly Business” in Figure 26-17 (above) and develop a business plan for a company that would provide the service you selected. For example, assume you’ll go into the business of ecological restoration and describe: (a) your service, (b) your customers, (c) your mission statement, and


(d) your strategy for promoting the business.


3. Pick a regulation in the state or country where you live (such as a water pollution law or regulation) and examine how it affects businesses and other organizations. Determine whether it is an innovation-friendly regulation and explain why or why not. If not, how could it be made more innovation-friendly?


4. Interview officials at a company in your town or region to get their views on one or more environmental regulations affecting their industry. Describe the effects of that regulation on the company and the company’s approach toward dealing with it.


5. Use the library or the Internet to find bibliographic information about Gaylord Nelson, Lester R. Brown, and Christopher Flavin, whose quotes appear at the beginning and end of this chapter.


6. Make a concept map of this chapter’s major ideas, using the section heads, subheads, and key terms (in boldface type). Look on the website for this book for information about making concept maps.


LEARNING ONLINE


The website for this book contains study aids and many ideas for further reading and research. They include a chapter summary, review questions for the entire chapter, flash cards for key terms and concepts, a multiple-choice practice quiz, interesting Internet sites, references, and a guide for accessing thousands of InfoTrac® College Edition articles. Log on to


http://biology.brookscole.com/miller14


Then click on the Chapter-by-Chapter area, choose Chapter 26, and select a learning resource.
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