Winfrid Laurier University
School of Business & Economics 
EC 238 - Section A - Environmental Economics
Winter 2015
	

Exam 1 related information is provided in this file.

Time   & Date: Wednesday, February 11 from 1.00 pm to 2.20 pm

Allocated Room for the Exam: DAWB 2-106 (classroom) & DAWB 1-101B 
Midterm exam 1 & 2 will be held in two separate rooms in Dr. Alvin Woods Building. Students are divided between the two rooms by the first letter of their last name. I am going to post another file titled “Room Location for Midterm Exam 1 & 2” on Learn that contains information about the exact room location for individual student. 

Important:
****** Students must write the exam on the particular room they are assigned to. There will be no exception to this rule. ******

Office hours for the Exam week:
Monday, February 9 from 5.30 pm to 7.00 pm at P 2045/2055

Syllabus: Chapters from the Required Textbook
Chapter 1: Visions of the Future 
Chapter 2: The Economic Approach: Property Rights, Externalities, and Environmental Problems 
Chapter 3: Evaluating Trade-Off: Benefit-Cost Analysis and Other Decision-Making Metrics 
Chapter 4: Valuing the Environment: Methods
Chapter 5: Dynamic Efficiency & Sustainable Development

Important concepts:
Chapter 1 & 2
1. Basic concepts & definitions: 
Wants and scarcity (our inability to meet all our wants or desires)
Two pillars of economics: Microeconomics (study of individuals, firms and government) & macroeconomics (the study of national and global economy)
The economic way of thinking: choices and tradeoffs, rationality, cost and benefit analysis, thinking at the margin, the role of incentive
Economics, natural resource economics, environmental economics & ecological economics
The relationship between economics and natural resource economics/environmental economics
The relationship between natural resource economics and environmental economics
Neoclassical economics vs. ecological economics
Positive vs. normative economics
Types of pollutants
IPAT equation and environmental Kuznets curve



2. The Economic system and the environment: (The human-environment relationship)
i. Different types of system (closed, open and isolated)
ii. The two laws of thermodynamics and their implications
      -The first and the second law of thermodynamics
      - Entropy and life
     -  Entropy and economics
iii. Empty world and full world view 
 
3. Market failures:
i. Competitive market
- individual demand and market demand
- individual supply and market supply
- competitive equilibrium
- CS, PS and TS
Natural capital inputs
Classification of goods and resources (ecological perspective) – abiotic and biotic resources

ii. Classification of goods based on rivalry and excludability (private goods, public goods, monopoly goods and common property resources)
a. Externality (by-product of production or consumption not reflected in the market price)
    -definitions
    -four types of externality (positive consumption and negative consumption externality, positive   
     production and negative production externality)
    -examples of four types of externality
Pollution (negative production externality) chemical firm producing and polluting simultaneously!
    - MSC=MEC+MC	
    - inefficient over production by private firms (MSC>MSB)
    -property rights and the Coase theorem (given the number of parties are small and transaction costs are 
      low, market outcome is efficient if property rights are assigned accurately)

b. Public goods (non rival and non excludable)
    -Free riding problem
    -MSB of public good (vertical summation of the MB curves for each individual at each quantity)
    -Private under production [MB =MC, where, MC = MSC]
    -Efficient public production (MSB =MSC)

c. Common property resources (example: fish in the ocean)
   -bison harvesting ()
   -the tragedy of the commons
   -inefficient private over production (MSC>MSB)
	
d. Natural Monopoly goods

4. Property rights:
-main characteristics (exclusivity, transferability and enforceability)
-property right structures (state-property regimes, common property regimes and open-access regimes)

5. Asymmetric information and government failure
Chapter 3: 
Normative criteria for decision making for market goods
Cost-benefit analysis (all costs are opportunity costs and D & S analysis)
Present value and discount rate
Static and dynamic efficiency (first equimarginal principle)
Compare between efficiency and optimality
Private and social discount rate
Different approaches in cost estimation
Quantifying risk
Alternative to CBA – cost effective analysis (second equimarginal principle) and impact analysis

Chapter 4:
Valuation of environment (non market goods)
Types of values - use value, nonuse value and option value
Classifying valuation method (table 4.1, pg.79, Tietenberg)
  - direct revealed preference method (market price and simulated market)	
  - indirect revealed preference method (travel cost, hedonic property values, hedonic wage values & 
    avoidance expenditures)
 - direct stated preference method (contingent valuation)
 - indirect stated preference method (attribute based models, conjoint analysis, choice experiments & 
   contingent ranking)

Chapter 5:
Dynamic efficiency & sustainable development
Two period dynamic model: equalization of PVMNB across two periods
Marginal user cost
Inter-temporal fairness and sustainability criteria
Relationship between dynamic efficiency and sustainability
Harwick rule
Alternative definitions of Sustainability

Instructions:
(1). Read both the textbook and the lecture notes thoroughly to perform well in the exam. 
(2). I am including a sample test in this file for you to work out. A brief (incomplete) solution for the short questions is provided in this file.


Sample Questions: The solution is brief and incomplete. I am only highlighting the key points.

1. What is economics? What are the major subfields of economics?
Answer:
Provide one of the definitions of economics discussed in lecture. 
For example: Economics is the study of the allocation of limited or scarce resources among alternative competing ends.
The two subfields of economics are microeconomics and macroeconomics.



2. What are three central questions in economics?
Answer:
Three critical questions guide economic enquiry:
(a). What ends do we desire?
(b). What limited or scarce resources do we need to attain these ends?
(c). What ends get priority and to extend should we allocate resources to them? 
Explain how these questions are answered by ecological and neoclassical economists.

3. What is ecological economics? How is it different from main stream neoclassical economics?
Answer:
Ecological economics treats the economic system as embedded in the larger ecosystem, thus a subsystem of the biosphere. Ecological economics takes a broader perspective of addressing environmental problems in the light of natural sciences, particularly thermodynamics and ecology.
Main focus of ecological economics:
Efficiency and markets are important but not an end in itself. Distribution and scale are also important. 
Focuses on sustainable development, concerned with production of economic bads (uneconomic growth).
There is limit to growth (constant throughput and carrying capacity of the environment)
Use the stop rule for macroeconomics (Figure 2.2 Daly)
Natural capital and human made capitals are complements not substitutes.
Full world vision
Circular flow diagram is criticized as perpetual motion machine.

In contrast, neoclassical economics are market based approach to solve environmental and resource problems.
Based on market goods. Market based goods determine utility or satisfaction.
Human centered (benefit-cost analysis of environmental problems). 
Mainly concerned with efficiency and optimality. The branch of neoclassical economics that deals with normative issues is welfare economics.
The circular flow diagram represents how an economy is organized.
Economic growth is the end in itself.
Economic growth is the increase in the per capita real GDP.
 

4. Discuss the two main branches of neoclassical economics that deal with environmental and resource issues.
Answer:
Environmental economics – is the applications of the tools of economics to the topics of environmental issues. 
Deals with emission of waste during the production process. 

Resource economics – is the applications of the tools of economics to the topics of resource issues. Natural resources are inputs to the production process. Therefore, it is the study of depletion and optimal use of nonrenewable & renewable resources.





5. What are some of the fundamental assumptions used in the main stream neoclassical economics?
Answer:
Traditional neoclassical economics deals with  
- an advanced capitalist world of perfect markets
-consumer sovereignty 
-automatic price adjustments
-decisions made on the basis of marginal, private- profit and utility calculations 
-equilibrium outcomes in all product and resource 
markets. 
It assumes economic “rationality” and a purely materialistic, individualistic, self-interested orientation toward economic decision making.

6. Why understanding that markets fail is necessary for understanding economic problems?
Answer: 
While markets have desirable properties as ways to allocate goods, they often do not operate perfectly. Markets often fail for environmental goods, as well as other goods. Understanding that markets fail contributes greatly to understanding the role of economic analysis in public policy; understanding how they fail gives further insight into environmental problems.

7. What is the opportunity cost of production in microeconomics? How can we apply this concept for the whole macroeconomy?
Answer:
A firm’s opportunity cost of production is the value of the best alternative use of the resources that a firm uses in production. We express opportunity cost in money units.
A firm’s opportunity cost of production is the sum of the cost of using resources: Bought in the market, owned by the firm and supplied by the firm's owner.

NCE  views macroeconomy as a whole. 
The economy can expand without limit. The opportunity cost of growth is current consumption.
Ecological economics The macroeconomy is a part of a larger enveloping sustaining whole, namely, the Earth and its ecosystem. Growth has an opportunity cost.
· The economy is an open sub system of the larger “Earth system”.
· The larger system is finite, non-growing and materially closed (only open to solar energy).
· For Earth, energy flows through material cycles within. 
· The optimum scale of the economy is where marginal benefit (MB) = marginal cost (MC). The economy cannot grow forever. See Figure 2.2 Daly.


8. What major environmental issues do we face in the 21st century?
Answer:
Depletion of the earth’s protective ozone layer.
Destruction of tropical and old-growth forests and wetlands. 
Species extinction, and the steady buildup of carbon dioxide and other “greenhouse” gases causing global warming and climate change.
Also, nitrogen pollution in freshwater and oceans, exposure to toxic chemicals and hazardous wastes, forest and freshwater ecosystem damage, water contamination and declining groundwater supplies, urban air pollution and wastes, and overexploitation of major ocean fisheries are some major environmental problems facing communities, nation and the world.
9. Provide definition of the following terms:
Sustainability
Optimum scale
Pareto efficiency
Demand and supply curve
Uneconomic growth
Answer:
Your answer should include appropriate diagram (s) when necessary and written remarks.
See lecture notes for details.

10. In market based approach (NCE), the two most important concepts are demand and supply. Explain these two concepts.
Answer:
The supply (S) curve represents how much producers of a good provide in response to a market price. It typically slopes upward, indicating that a higher price induces greater production. It can shift due to changes in the prices of inputs to production, changes in technology, changes in the number of producers, or the effects of outside forces such as the weather.
The demand curve (D) represents how much consumers purchase of a good when they face the market price. It almost always slopes downward, indicating that a higher price reduces the quantity demanded. It can shift because of changes in consumer income, changes in prices of substitute and complementary goods, changes in tastes and preferences, outside forces such as weather, or changes in population.
A market equilibrium (D = S) occurs when the price in the market induces the quantity supplied by producers to equal the quantity demanded by consumers. If the market price leads to either excess demand or excess supply, in a competitive market the price tends to head back to the price that provides equilibrium. The equilibrium price and quantity change if either the supply curve shifts, causing a movement along the demand curve, or the demand curve shifts, causing a movement along the supply curve.


11. Show graphically the relationship between the environment and the economy. Discuss both perspectives, ecological and neoclassical.
Answer:
See lecture notes.
Diagram: Figure 2.1 Tietenberg & Figure 2.1 Daly


12. How is the Environment important to the Economy? 
Answer:
As a natural resource base 
Supply natural amenities  
Waste assimilation capacity 
Life support system


13. State the two laws of thermodynamics. Explain their implications.
Answer:
The first law Energy and matter cannot be created or destroyed.
Implications The raw materials that flow into the economic system has to accumulate in the economic system or return to the environment as waste. 
Excessive waste can depreciate the value of the asset. 

The Second law (entropy law) entropy, the amount of energy not available for work-increases.
Some energy is always lost during conversion and the rest, once used, is no longer available for further work.
The second law implies that in the absence of new energy inputs, any closed system eventually use up its energy.
Since energy is necessary for life, life ceases when energy ceases.
Matter and energy are constant in quantity, but they change in quality.
The measure of quality is entropy.

14. What is present value?
Answer:
Present value: If the interest rate, i, is greater than zero, $1 received or spent in year 1 is equivalent to more than $1 in year 2. Dollars received or spent in year 2 must be discounted to make them comparable to dollars in year 1. The term (1+i) is called a discount factor , where i is the discount rate. 
Many environmental and resource issues have a time dimension, so a method for evaluating benefits and costs occurring at different points in time is needed. The concept of present value allows us to incorporate the time value of money and to compare dollars today to dollars in some future period by translating everything back to its current worth. We can then apply benefit-cost analysis.

15. What is NPV? How do we calculate it?
Answer:
The net present value of net benefits, $B, received n years from now is $Bn /(1 + r)n where r is the discount rate.
The net present value of a stream of net benefits {B0, . . . , Bn} received over a period of n years is the sum from time i = 0 until year n of $Bi /(1 + r) i.
Discounting is the process of calculating present value.
See pages 23 to 26 from Tietenberg for details.

16. This question is based on Figure 2.6 (Chapter 2 – Tietenberg)

[image: fig02_06]

MWP (marginal willingness to pay) = $ 80 -2q
MC  = $ 10.
(a). What is the efficient quantity of production?
 Answer: MWP = MC
80 -2q = 10
 q = 35
(b). Net Benefit?
Net benefit = the triangle  = ½ (height) (base) = ½. ($80-$10). ($35) = $ 1,225

17. What is the NPVs of a stream of money ($3,000, $ 5,000, $ 6,000, $ 10,000 & $ 12,000) paid in the next five years when the interest rate is 6%?
Answer:
For year 1: ($ 3.000)/ (1+.06) = =$ 2,830.19
For year 2: ($5000)/(1+ .06)2 = $ 4, 449.98
.
.
For year 5: ($12,000)/ (1+.06)5 = $ 8,967.10

18. What are fund service resources? Provide some examples. What is the difference between abiotic and biotic resources?
Answer:
Fund-service resources suffer from wear and tear of production and do not become a part of the product (efficient cause).
Measured in physical unit (productivity is measured by output per unit of time) per time.
Are worn out, not used up.
Example:  in producing pizza: cook and kitchen

Abiotic resources (non renewable or virtually indestructible):
-fossil fuels (non renewable resource of low entropy energy)
-minerals (non renewable resource of low entropy matter)
-water (human life depends on fresh water)
-land (physical structure and location)
-solar energy (ultimate source of low entropy)
Biotic resources (stock flow and fund service):
Resource that are self renewing, but human activities can affect their ability to renew
-renewable resources (biological resources)
-ecosystem services
-waste absorption
 
19. What is the difference between positive and normative economics? 
Why is this important of environmental policies?
Positive economics – deals with positive statements, what is, what will be or what can be.
Normative economics – deals with normative statements (value judgments), what should or what ought to be.

20. What is a private good? How is it different from public goods and common property resources?
Answer: See lecture notes chapter 2.


21. Provide an example of:
(a) Goods that are (i) private, (ii) public, (iii) nonexcludable and rival, (iv) excludable and nonrival.
Answer:
( i) Most goods you buy—a cup of coffee, a car, a haircut—are private.
( ii) The climate, wilderness protection, national defense, public TV, and radio are all public goods: Use by one does not diminish use by another.
(iii) Fisheries in the open ocean, wood products from forests without adequately protected property rights, mineral deposits on lands without adequate property rights, animals hunted on public lands are all rival—the person who takes the resource gets to keep it—but are nonexcludable, since anyone can get access to them.
(iv) Works of art, books, and clubs are excludible—it is possible to keep people away from them—but nonrival, in that use by one does not necessarily diminish use by another.

22. Describe the process of benefit-cost analysis used in economic valuation of the environment.
Answer:
Benefit-cost analysis provides a method for determining whether or not an action should be supported. Most simply, if the benefits exceed the costs, then the action should be supported.
Benefit-cost analysis requires placing a value on environmental goods and services. 
Benefits can be derived from the demand curve for the good or service.
Total willingness to pay or total benefits is the area under the demand curve up to the demand curve.
Costs are measured by the marginal cost curve.
All costs are measured as opportunity costs. Opportunity cost is the net benefit foregone when an environmental service is converted to a new use.
Marginal opportunity cost is the cost of producing the last unit.
Total cost is the sum of the marginal costs or the area under the marginal opportunity cost curve up to the allocation.
Net benefit is the excess of benefits over costs or the area under the demand curve that lies above the supply curve. This is also consumer plus producer surplus.

Question 23:
a) What is the difference between use value and non use value? Explain.
a) What are the different methods used by policy makers to calculate Total willingness to pay (TWP) for non market goods? Provide definition for each of these methods.
Answer: See lecture notes on chapter 4.

24. 	Consider the market for a Procter and Gamble biodegradable detergent. Suppose that market demand is QD = 120 – 3P, and market supply is QS = –50 + 2P, where P is the price per case and Q is the quantity in thousands per week. 
a.	Find equilibrium quantity and price. 
b.	What is the value of consumer surplus (CS) and producer surplus (PS) at equilibrium?
c.	If each case of detergent were sold at $30, determine the amount of the shortage or surplus that would result.
Answer: 
1a.	Equilibrium price for the bio-degradable detergent occurs at the point where QD = QS. Therefore, set the demand and supply equations equal to one another and solve as follows:
		Equilibrium:			QD	=	QS
		Substituting:		120 – 3P	=	–50 + 2P
		Solving:			5P	=	170
						PE	= 	$34 per case
		Substituting PE into either equation gives equilibrium output, QE:
					QE = 120 – 3(34) = 18 thousand cases
		or:			QE = –50 + 2(34) = 18 thousand cases			
b.	CS is calculated as the area of the triangle between demand and the market price, and PS is the area of the triangle between supply and the market price. Sketching a graph makes the calculation more apparent, as shown below. Note that when labeling vertical intercepts for the supply and demand equations, it is easier to first write each equation in inverse form, i.e., P = f(Q). In this case, the inverse demand equation is P = 40 – ⅓QD and the inverse supply equation is P = 25 + ½ QS.
	See graph below.

 (
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Now, it‘s a simple matter to calculate the areas of each triangle. 
			CS = ½ * base * height = ½ * 18 * 6 = $54 thousand
			PS = ½ * base * height = ½ * 18 * 9 = $81 thousand
c.	If each case of detergent were sold at $30, the quantity demanded would be QD = 120 – 3(30) = 30 thousand cases, while the quantity supplied would be QS = –50 + 2(30) = 10. Since QD exceeds QS, there is a shortage equal to QD – QS = 30 – 10 = 20 thousand cases of detergent. (Be able to illustrate this graphically.)

Question 25:
Assume an economy is trying to allocate 20 units of a non renewable resource across two time periods. The following information is provided:
          MWP = 8 - 0.4Q
          MC = $2 per unit
a. Given the discount rate is 10%, what are the efficient level of prices and quantities at each period?               
b. Calculate the marginal user cost for both periods. 
c.  Diagrammatically show the solution to this problem. (Hint: draw the marginal net benefits curve for each period on the same diagram) 

Answer: See lecture note for chapter 5
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