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Econ Problem
6. The private marginal cost a ﬁrm faces for producing electricity is 300 + 0.4∗Q while the private marginal beneﬁt of selling electricity is 1200–1.4 ∗ Q. The generation of electricity from fossil fuels generates a negative externality that generates a marginal damage equal to 0.4∗Q. [15 points] 
6.1. What is the private equilibrium quantity and price of electricity? Explain your results.
In private equilibrium, Private marginal benefit (PMB) = Private marginal cost (PMC)
1200 - 1.4Q = 300 + 0.4Q
1.8Q = 900
Q = 500
PMC = PMB = Price = 300 + 0.4 x 500 = 300 + 200 = 500
6.2. What is the socially optimal level of output and price? Explain your results.
 Social marginal cost (SMC) = PMC + marginal damage = 300 + 0.4Q + 0.4Q = 300 + 0.8Q
In social optimal, PMB = SMC
1200 - 1.4Q = 300 + 0.8Q
2.2Q = 900
Q = 409
P = 300 + 0.8 x 409 = 300 + 327.2 = 627.2
6.3. What is the deadweight loss from being at the private equilibrium? Explain your results.
 Deadweight loss = (1/2) x Difference in price x Difference in quantity
= (1/2) x (627.2 - 500) x (500 - 409) = (1/2) x 127.2 x 91
= 5,787.6
The deadweight loss is derived because in private equilibrium, at a low price than the social optimal leads to more quantity produced. 
6.4. What Pigouvian tax would put us at the socially optimal level of output? How do we know? Explain your results. 
Pigouvian tax = negative externality
Negative externality= 0.4Q
But Q= 500
Therefore, pigouvian tax = 0.4 x 500= 200
6.5. How much revenue would such a tax raise?
 Revenue = MPC + tax
 Revenue = 500 + 200 = 700
6.6. What would be the DWL from having zero marginal damage (zero pollution and zero output)?
Marginal damage = 0 only when Q = 0
DWL= (1/2) x (PMB-PMC) x Social Q = ½ x (1200 -300) x 409 = 184 050


