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Lund/Christiansen Department of Economics, University of 

Oslo 

 

Econ 4622 Public Economics  II A2014: Seminar assignment for 3 November 

 

Problem 1 

 

Consider a firm that makes a real investment 𝐼 > 0 in year zero, resulting in cash flows 

(possibly uncertain) in the subsequent years.  Assume that the market valuation of those cash 

flows will be Π(𝐼), a strictly increasing, strictly concave function with Π′(0) > 1, and with 

Π′(𝐼) < 1 when 𝐼 becomes large.  Assume that the the firm maximizes 𝑅(𝐼) ≡ Π(𝐼) − 𝐼 in case 

there are no taxes.  Under tax system no. 𝑖 to be defined below, the firm maximizes 𝑅𝑖(𝐼) ≡

Π(𝐼) − 𝐼 − 𝑇𝑖, where the last term is the market valuation of the tax obligation. 

 

All five tax systems are pure cash flow taxes with tax rates that are constant over time, the 

relevant rate to be determined as soon at the investment decision is made.  “Pure” means 

that the systems prescribe payout if a year’s cash flow is negative.  In tax system 1, the rate is 

fixed.  In the others, there is a kind of progressivity.  In systems 2 – 5, you can assume that 

the functions 𝜏𝑖(∙) are increasing. 

 

For each tax system, determine whether the system is neutral.  Specify any additional 

assumptions you need to make.  If a system is not neutral, please determine in which 

direction the investment decision is affected by the tax system.  Try to give an intuitive 

explanation of what you find. 

 

You are not asked to worry about implementation, i.e., whether and how it will be possible 

in practice to determine the tax rates immediately after investment.  (While this may seem 

difficult, it might perhaps be achieved through adjustments ex post, using rules that are 

committed ex ante.) 

 

(1) The system is proportional, with a constant, predetermined rate 𝜏1. 

 

(2)  The system is progressive, with a rate 𝜏2 (
𝑅(𝐼)

𝐼
), i.e., a function of a relative measure of 

profitability. 

 

(3)  The system is progressive, with a rate 𝜏3 (
Π(𝐼)

𝐼
), i.e., a function of a relative measure of 

profitability. 

 

(4)  The system could perhaps be called progressive, with a rate 𝜏4(𝐼), i.e., an increasing 

function of investment. 

 

(5)  The system is progressive, with a rate 𝜏5(𝑅(𝐼)), i.e., a function of an absolute measure of 

profitability. 
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Hint:  In each case, you may want to look at the sign of the derivative 𝑅′
𝑖(𝐼) for that value of 

𝐼 which maximizes pre-tax rent, 𝑅(𝐼). 

 

Problem 2 

 

Consider the model in Lund (2002b), with a royalty in addition to a rent tax.  (Beware the 

two typos in the lecture notes, p. 10 and p. 11, which were corrected in a message on the 

course’s web page on 17 Oct.)  You can concentrate on the case 𝜆 = 0, i.e., the authorities give 

no weight to the firms’ after-tax profits in the welfare function.  (This could be explained by 

the firms having foreign owners.) 

 

Consider the additional consideration that the produced (or extracted) quantity 𝑞 may be 

polluting, and that the authorities put a negative value 𝑑 ∙ 𝑞 on this pollution, which (for 

simplicity) is assumed to be an unavoidable consequence of the production (extraction).  (No 

Carbon Capture and Storage, or similar abatement.)  The authorities want to maximize a new 

definition of welfare, 𝑊 = 𝑇 − 𝑑 ∙ 𝑞, where 𝑑 is a known constant.  Apart from this, the 

model is as before.  The same two types of tax are used, but there is now an additional 

purpose to be served. 

 

Show how this affects the solution to the model.  Interpret what you find. 

 

For illustration purposes, you may assume 𝑑/𝑝 = 0.5.  Discuss in particular whether the 

purpose of the royalty in the original model, to be able to tax the rent without encouraging 

cost transfers, will be taken care of by introducing the Pigouvian motive, or if the two 

motives for gross taxation will be “added.” 

 

Problem 3 

Consider a partially closed economy with agents having access to an international financial 

market, but all real investment is done by domestic investors. Assume investment is done by 

injecting equity into corporations, and consider a representative investor who has a fixed 

endowment (wealth) and faces an interest rate R in the international market. Now assume 

there are two sectors with one representative corporation in each. Let iMRR denote the (pre-

tax) marginal rate of return to investment in sector i (i=1,2) . iMRR  is a function of how much 

is invested. Let  be the corporate tax rate, and assume there is no allowance for corporate 

equity. Assume the domestic investors are liable to pay a (personal) tax with rate t.  

 

1. What is the investor’s opportunity cost of investing in a corporation?  

2. Characterise the optimal investment choices of the representative investor. 

3. Assume t  and assess the social efficiency of investment.  

 

Now assume that sector 1 is opened up to a large representative international investor who is 

tax exempt (for instance a pension fund or charity). We may assume that the international 

investor is not interested in sector 2.  

 

4. What will happen to investment and iMRR  in sector 1?  

5. What will happen to (domestic) investment in sector 2? 
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Problem 4 

Consider capital tax competition between two countries leading to a Nash equilibrium.   

(a) Discuss whether the allocation is Pareto efficient?  

(b) Discuss why one country may want a larger tax rate than the other. 

(c) Discuss whether it would be in the common interest of the countries to agree on an 

increase in the tax rates they set.  

(d) Discuss whether it would be in the interest of the countries to commit to a common 

tax rate.  

 

 

 

 

 

 


