14. Externalities and Public Goods

This chapter argues that the invisible hand can maximize market efficiency but does not always result in the “ideal” solution.  Four key limitations of the invisible hand are detailed:

· Efficiency isn’t Equity – the government has a role to play in redistribution from the haves to the have-nots.

· Market Power – firms with market power (i.e. monopolies) will not maximize efficiency (they will maximize profits).  Government can take steps to promote competition and stop market power in markets that are not naturally competitive.  Buyer market power is the reversal of a monopoly and can create inefficiency when a buyer exerts sufficient control over price – a key example is a labor market where one large buyer (company) can exert control over individual sellers (workers) and control price (wages).  Government may redress this market imbalance by empowering collective action among sellers (unions, minimum wage, etc.)

· Access to Information – a key ingredient to market efficiency.  When one side is disadvantaged in this area a power imbalance will allow inefficiency.  The author feels this concept provides sufficient philosophical basis for insider trading laws, disclosure laws, and consumer protection legislation.

· Externalities – read on!

Does Intervention Help?

The items listed above are reasons why a given market equilibrium that may not “ideal” from society’s point of view – if present, they indicate a possibility that government or non-market action may ‘improve’ on the market outcomes.  If present, they do not establish that such action will improve matters.  Problems with improving market outcomes through intervention include: corruption, rent seeking, special interest, inefficiency, etc.

While there may be good reasons to intervene in a market, arguments for intervention must be compelling and indicate that improvements will actually be realized.  Otherwise, the market system may be better left alone to produce efficiently.

Externalities within Business

This section seems misplaced in the draft material.  It points out that externalities (defined in the next section) exist in settings other than a market environment.  For example, within a large firm with multiple divisions, allowing one division to maximize its own outcomes may come at the expense of other divisions and the company as a whole.  Two examples given:

· each division chooses hardware and software and cross-division data exchange is hampered

·  a common resource is not large enough to allow each division to take their desired demand and headquarters may have to regulate each division to achieve an “ideal” outcome.

14.1 What are externalities?

“Whenever the economic activities of any entity, whether a firm or a consumer, affect the welfare of another entity, we say that the first activity generates an externality.  When the second party benefits, we say that the externality is positive; when the second party is hurt, we say that the externality is negative.

· Someone smoking a cigarette in an elevator (probably) generates a negative externality for anyone unlucky enough to be riding at the same time.

· When my neighbor spends hours and hours cultivating her front garden, she generates a positive externality for me (insofar as I enjoy looking at her garden).  And when I fail to tend my own front yard, I generate a negative externality for her.

· When a firm with a factory on a river discharges effluent into the river, the firm generates negative externalities both for downriver consumers and for firms downriver that make use of the river water and must (now) expend resources cleaning it before using it.

These are straightforward examples of externalities; following is a list of other categories that may not occur to you but that are equally important and worth thinking about.”

Network and standards externalities

· By joining a communications network an entity (like Stanford) benefits itself and generates a positive externality for the other members of the network (who can now communicate with Stanford).

· By building products in conformance to an industry standard, a firm benefits itself and generates a positive externality for other firms whose products also conform (since the standard is valid over a broader range).

Congestion externalities

Basically, each user of a resource (highway) has an impact on the other users and, by their very presence, slows the other users down.  In the extreme case, the entire market (U.S. 101) is crippled by the multiple negative externalities (not to mention attitudes).  A text example is multiple aircraft trying to leave New York for Europe at the same time: by trying to maximize their own profits and all flying at the ideal time, the various airlines all contribute negative externalities and the congestion effect is manifold: runways, terminal, parking, roads approaching airport, etc.

Commons problems

This is a static example of congestion:

· If my sheep are grazing on the village common, there is less grass for your sheep.

· Overfishing – if you, I and every other fisherperson maximize our catch of Atlantic Cod, there will be a negative externality (on us and the fish) via the reduction of fish stocks.

Public goods

“A pure public good in Economese is a commodity whose consumption by one party in no way hinders its consumption by another party.”  In theory, the marginal cost of provision to an additional consumer is zero.  In practice, it is difficult to find a pure public good, but several catch the flavor:  lighthouses, clean air, and national parks.  One key aspect of public goods is access to or exclusion from that good:

· A national park with controlled entry (Yosemite) is a (approximate) public good with the possibility of exclusion.

· A lighthouse, the benefit of which cannot be regulated, is a public good with no possibility of exclusion.

14.1 Why do externalities mean that (price-taking) equilibrium outcomes are inefficient?

New concept of inefficiency:  “An outcome is inefficient if we can find some way to rearrange the activities of the firms and consumers in a way that increases total surplus.”

Opportunities to rearrange outcomes arise when each entity (the firm and the consumer) acts to maximize it’s own surplus without taking into account the effect of their activities on others (essentially ignoring their externalities).  The notion of social marginal cost is introduced as the net impact on the sum of everyone’s surplus.

As discussed in 14.1, the firm that ignores downstream effects may dump effluent into the river.  Downstream firms and consumers will bear increased marginal cost and reduced utility respectively, reducing their respective surpluses.  In this case, the impact of the upstream firm on Total Surplus is:

Total Surplus = Upstream Producer Surplus – (Reduction to downstream Firm & Consumer Surplus)

-and-

marginal cost of production = price of output      but     social marginal cost > price of output

With a positive externality the concept is reversed.  For a given consumer the marginal benefit of a service just equals the cost of that service.  If that service generates a positive externality for someone else, however, the following might be true:

marginal benefit of service = price of service      but     social marginal benefit > price of service

For an “ideal” solution, the Total Surplus would be maximized when the social marginal benefit equaled price.  For this to happen, however, the individual consumer would have to spend more (exceeding the individual marginal benefit).

· Competitive market equilibrium maximizes total surplus when there are no externalities.  In this case, private consumer benefit and marginal production cost are equal to price.

· When consumption or production generate externalities, the marginal social benefit and marginal social cost enter the scenario.  Neither is equal to the private margins nor the price, so efficiency is not achieved.

14.3 How to deal with externalities

Social norms and long-term cooperative arrangements

· The front yard of each person in a neighborhood generates an externality for his neighbors – positive if maintained nicely, negative if allowed to grow wild.  Individual desires might dictate only minimal lawn care, but social pressure encourages everyone to do more than this.  The presence of the externality thus results in better yards throughout the neighborhood and the “Total Surplus” is much higher.

Property rights and the Coase Theorem (This is quite a coincidence)

Property rights establish a system to connect costs to an entity for its externality:

· If the downstream parties have a right to clean water, the upstream firm can offer to pay them a sum of money to allow the dumping of the effluent.

· If the upstream firm has a right to dispose of effluent, the downstream parties can offer to pay them to restrict their pollution.

The Coase Theorem (Ronald Coase) has been popular this week (and general in the economics and legal theory fields recently).  Coase asserts that the establishment of property rights removes the problem of externalities.  Once property rights are in place (as in examples above) the market will return and an efficient equilibrium will be reached.  Several problems exist:

· difficulty of assigning rights

· multiple parties with rights or seeking to violate rights

· freeriding on the costs paid by other parties

· distortion of value of your right

· cost of bargaining

Collective action

Collective action primarily exists in the form of government:

· public goods are provided using revenues from broad based taxes

· provision of public good is encouraged, often through tax breaks

· activities with negative externalities are regulated (limited or prohibited) or discouraged through fees and fines.

Other forms of collective action deliver externalities such as boycotts (negative) or public service such as volunteerism (positive).

14.4 The Provision of Public Goods

The provision of public goods often requires collective action.  The freerider problem is illustrated using the Take the instructor to the cleaner’s game as demonstrated in Non-Market Strategy class.  The exercise is like a public good because each person benefits from contributions of every other person.  Because it is more personally costly to contribute than not, each player may optimize without regard for the overall benefit and contribute nothing.  If each player contributes the max, however, the overall benefit is also maximized.

The key factors that can influence the game (and the provision of public goods generally) are:

· Anonymity vs. public knowledge of the level of contribution of each participant

· Level of socialization within the group

When the situation becomes more impersonal, social norms are no longer sufficient to endure sufficient contribution and tax or other “coercion” is necessary as relying on voluntary contribution may be inadequate.

How much public good to provide

This section compares two key ideas:

· Public good - Maximum consumer utility

sum of all citizen’s marginal utilities for the public good = marginal cost of public good

· Private good - Maximum consumer surplus

marginal utility of each citizen’s share of the public good = marginal cost of the public good

(in this case, marginal utility is equal across all citizens)

These two ideas are best summarized graphically and I cannot make it any clearer than the graph in the draft material – see Figure 14.1 on page 424

Finding the marginal utilities

Basically, this is really hard to do among a nation of citizens, but government economists try.  “If you are interested in public sector economics, you will probably meet this topic again.”  Otherwise, read on!

Paying for the public goods

Taxes are required to pay for public goods, but most forms of general tax (income, sales, value-added, or property) will cause a distortion in the market being taxed (and a corresponding deadweight loss.  Options discussed:

· Taking the hit – often, the provision of a public good brings greater value than the deadweight loss caused by the tax necessary to pay for it.

· Lump-sum tax – the deadweight loss can be avoided completely by taxing individuals rather than markets, this removes the marginal impact on consumer decisions.  This tax is not very equitable, however, and the fall of the Thatcher government is attributed to imposition of such a tax.

Further discussion of the implications of the tax types continues in the text, but is not easily condensed.

14.5 On the Regulation of Pollution

On economic grounds there are benefits and costs to controlling pollution.  It is rarely sensible to legislate zero levels of pollution.  While pollution lowers the welfare of downstream parties, restriction of pollution imposes costs on producers that reduce social (total) surplus directly through reduction of producer surplus.  If restricting pollution reduces quantity, there may also be indirect effect on consumer surplus.  The ideal point is where:

marginal social cost of pollution = marginal social cost of abating pollution

Some graphs for analyzing the regulation of pollution

Now, this is a long section and I don’t plan to redraw the graphs.  Get your draft material and follow along!

Figure 14.2: This is just for the firm.  The upper graph is profits vs. pollution, and the lower graph is the derivative of the profit.  Marginal cost of abatement is introduced, it is nothing more than marginal profits.

· To pollute one unit less the firm has a “cost” equal to the lost profits.

Figure 14.3: This is just for the external population (everyone but the firm).  The upper graph is surplus versus pollution (downward sloping), the lower is the “negative of the derivative” of the surplus function.

· Increasing pollution reduces the surplus of the external population.

Figure 14.4: This is for the whole world.  The top graph shows the surplus of the external population and the surplus of the firm (profits).  The middle graph is total surplus (the horizontal sum of the two surpluses above). the lower graph shows the two derivatives from the previous figures.

· The ideal is maximum total surplus which corresponds to:

marginal social cost of pollution = marginal social cost of abating pollution

Analysis of the regulation of pollution

The example above is a situation when the market fails to produce a social optimum.  Left alone, the firm will pollute at the lightly dashed line and maximize its profits, but will cause significant social cost.  To achieve social optimum, the firm must pollute at the heavily dashed line and experience lower profits.  There are two key ways a government can encourage a firm to act to achieve social optimum (see Figure 14.5 for graphics):

· Regulation – limit the amount of pollution to the amount indicated by the heavy dashed line.

· Fee or fine – charge the firm an amount per unit pollution equal to the marginal profit at the social optimum.

The two ways above correspond to the two axes on the graph, one is marginal dollars and the other is pollution.  In both cases the firm will adjust equilibrium to the social optimum.  If the exact curves are difficult to determine and the limit or fee is not exactly right there will be a “miss” which will result in equilibrium away from the social optimum.  This is seen in Figures 14.6 & 14.7 and shows the social cost from this miss.

· The ‘triangles’ shown are analogous to the deadweight loss in a taxed market situation.

· Which control method to use is determined from confidence and slopes of the curves, just like a market with elasticity of supply and demand.

Resalable allowance to pollute

· The government has determined what level of pollution it wants to permit but does not know much about the costs of various electrical generating plants.  Therefore, they wish to have pollution limits.

· The government wishes to limit the firms that can easily cut pollutants with minimal costs more than the firms that will have greater costs to reduce pollution, but does not know which firms are which.

· To solve this problem, a market mechanism is used: licenses to pollute specific amounts are issued to electrical utilities and the firms are free to sell them to other utilities.  Those firms that have cleaner plants can sell their licenses (and maintain their surplus) while firms that have dirtier plant can buy extra pollution “rights” without overly reducing their surplus.

· Other factors such as geographic restriction and initial license distribution are mentioned, but they offer little economic insight.  The key point is the mitigation of the impact of externalities via a ‘property right’ and the invisible hand

14.6 Externalities within Organizations

As in Section 14.1, the impact of one division on another can be treated as a negative externality.

· Sales by Chevrolet may impact sales by Pontiac

· Different Divisions of a company may compete for human resources within a company

A numerical example using calculus is done but is best followed in the draft material.  The basic idea is:

· Three divisions of one company share a resource.  The divisions realize an increase in utility by consuming some of the resource and, while individual utility is reduced slightly by total resource use, the cost to the company of providing the resource does not directly affect their individual utility.

· When left to their own devices, the three divisions use the resource so heavily that the cost of provision outweighs the sum of the three utility gains and the company realizes a negative impact.  The solution proposed is a “transfer price” to include the resource provision cost in the utility calculations of the three divisions.

· The first transfer price covers the direct cost of the resource but still fails to compensate for the cumulative increase in cost of providing to all three divisions

· The second price is dictated by headquarters and, via the invisible hand, leads the three divisions to the optimal consumption level.

This example illustrates the need for headquarters to understand these externalities and to manipulate the divisions to achieve maximum surplus.

