
ECON4622 – Public Economics II Department of Economics, University of Oslo 
 
Assignments for seminar 6 October 2015 
 
Consider the tax system in Norway 1992 - 2005, and use the model of Devereux and Griffith (2003) 
(D&G) to find the EMTR of the system, considering domestic investment only.  We will only consider 
the case where investment is financed by retained earnings, i.e., reducing dividends, and the profits 
are distributed as dividends, so that 𝐹𝐹 = 0.  We will assume that the system gave depreciation 
deductions to reflect the nominal reduction in the value of capital each year, with exponentially 
declining real value of capital, and with a constant rate of inflation. 
 
The system had the following properties: 

• Capital gains on the hands of shareholders were only taxed to the extent that they did not 
reflect profits that were taxed in the firm.  Such gains, untaxed in firms, would reflect, e.g., 
increased expectations for the firm's future profit.  In our model, with full certainty, this does 
not happen, and all capital gains reflect profits that are taxed in the firm.  Thus, 𝑧𝑧 = 0, at 
least in our model of this tax system. 

• Dividends were not taxed in the hands of domestic shareholders.  Thus, 𝑚𝑚𝑑𝑑 = 𝑐𝑐 = 0, and 
𝛾𝛾 = 1.  (Notice that in D&G's model, 𝑐𝑐 is not necessarily equal to the CIT rate, which is called 
𝜏𝜏.  It is an "as if" CIT rate, used only to calculate the imputation deduction in personal 
taxation of dividends.) 

• Interest payments were taxed (if positive) and deductible (if negative) on the hands of 
personal taxpayers, at the same rate as the CIT, so 𝑚𝑚𝑖𝑖 = 𝜏𝜏 and 𝜌𝜌 = (1 − 𝜏𝜏)((1 + 𝑟𝑟)(1 +
𝜋𝜋) − 1). 

• If nothing is invested, the reduction in capital value from year 𝑡𝑡 to 𝑡𝑡 + 1 is 𝐾𝐾𝑡𝑡 − 𝐾𝐾𝑡𝑡+1 = 𝐾𝐾𝑡𝑡 −
𝐾𝐾𝑡𝑡(1 + 𝜋𝜋)(1 − 𝛿𝛿), where 𝛿𝛿 is the constant rate of real depreciation.  The allowed 
depreciation deduction is thus 𝜑𝜑𝐾𝐾𝑡𝑡 = �1 − (1 + 𝜋𝜋)(1 − 𝛿𝛿)�𝐾𝐾𝑡𝑡 = (𝛿𝛿(1 + 𝜋𝜋) − 𝜋𝜋)𝐾𝐾𝑡𝑡. 

 
(a) Show that the infinite geometric sum of discounted depreciation allowances following an 
investment of 1 is 𝜑𝜑/(𝜌𝜌 + 𝜑𝜑) when the first deduction happens one year after the investment.  The 
constant 𝐴𝐴 in the model is thus equal to 𝜏𝜏𝜑𝜑/(𝜌𝜌 + 𝜑𝜑). 
 
(b) Show that the EMTR is zero, by showing that 𝑝𝑝� = 𝑟𝑟. 
 
Hint:  Show first that 
 

1 − 𝐴𝐴 =
𝜌𝜌 + 𝜑𝜑(1 − 𝜏𝜏)

𝜌𝜌 + 𝜑𝜑
. 

 
Show next that 
 

(1 − 𝐴𝐴)(𝜌𝜌 + 𝛿𝛿(1 + 𝜋𝜋)− 𝜋𝜋)
1 − 𝜏𝜏

=
(1 − 𝐴𝐴)(𝜌𝜌 + 𝜑𝜑)

1 − 𝜏𝜏
= (𝑟𝑟 + 𝛿𝛿)(1 + 𝜋𝜋), 

 
which leads to the desired conclusion. 
 
(c) Discuss the following statement:  In Norway during 1992 - 2005, the after-tax rate of return on a 
marginal investment was not affected by the tax system. 
 
(d) Show that the adjusted tax rate 𝑇𝑇 in D&G eq. (15) will, under the tax system modelled in (a) 
above, be equal to the expression 𝜏𝜏 [1 + (1 − 𝜏𝜏)(𝑟𝑟 + 𝜋𝜋 + 𝑟𝑟𝜋𝜋)]⁄ .  Sketch a diagram like Figure 1 (a) or 
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(b) for this tax system.  Show by realistic numbers that this adjusted rate is very close to the tax rate 
𝜏𝜏. 
 
(e) In 2005 one change was introduced to the system:  An additional tax must now be paid by the 
shareholders of dividends that represent an "above-normal" rate of return.  This means that there is 
a deduction at the shareholders' level for a "normal" rate of return.  This cannot be represented in 
the D&G model just by choosing the right values for their parameters, since the model does not allow 
for a non-proportional personal tax on dividends (such as a tax which is proportional to the excess of 
dividends over some "normal" rate of return). 
 
Nevertheless, assuming that the other features were actually as described under (a), what would be 
the deductible nominal rate of return on the hands of the shareholders that would preserve 
EMTR=0?  Are there additional assumptions needed to preserve EMTR=0?  Even when EMTR=0, why 
can we assume that the EATR is increased?  (No formal treatment of the EATR is asked for.) 
 
What can be economic-political arguments for and against such an increase in the EATR? 
 
PS:  In the first version of the lecture notes for 14 September there were four typos in p. 14.  Please 
see correction in message of 16 September on the semester web page. 
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