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1. Introduction*

Empirical evidence shows that the average rate of return on shares over some time period is larger
than the average rate of return on bank deposits. Given a reasonable assumption concerning the degree
of risk aversion of the representative investor, part of this difference can be explained by risk
associated with investment in shares (bank deposits are considered to be certain). In other words, the
representative investor requires arisk premium when investing in shares. This feature of reality may
be implemented in a computable general equilibrium (CGE) model by including arisk premium in the
user costs of real capital. A problem shows up, however, if the CGE model is non-stochastic and does
not explicitly include costs associated with risk. In this case, the risk premium will appear as an
additional return on investmentsin real capital as compared with investmentsin financial capital, and
not as a mere compensation for risk. This risk premium problem will be important when large
reallocations between real and financia capital (i.e. anew composition of total wealth) are part of an
analysis. It will then contribute to significant under- or overestimation of the change in welfare. Also,
when large changes in total savings (i.e. anew level of total wealth) are part of an analysis, the risk

premium problem will contribute to under- or overestimation of the change in welfare.

The mentioned risk premium problem is an example of a more genera subject, namely that one aspect
of reality isincluded in a numerical model but that aspect of redlity, which explains the former, is
omitted. Bergman (1990) points to different views concerning this: Some models incorporate features
of the real world, which in a strict sense are inconsistent with Walrasian general equilibrium theory
underlying CGE models. As an example he mentions the case where aggregate capital is modelled as
homogenous and fully mobile, but differently remunerated across sectors. Another view isthat the
numerical model hasto be entirely consistent with an explicit theoretical model. When ad hoc
assumptions are incorporated, this may make model results more realistic but also difficult or

impossible to interpret.

Fullerton and Gordon (1983) a so state the problem with arisk premium in a model environment
where costs associated with risk are not explicitly taken into account. They write that their "[...]
individual utility functionsimplicitly include the utility provided from spending the risk premiums but
do not explicitly subtract for the disutility of bearing risk" (p. 398). Fullerton and Gordon (1983) then
calculate utility at the point where thereis no risk. This calculation is undertaken after the model

simulations. More specifically, they calculate consumption in the case where the consumers do not

1| would like to thank Geir H. Bjertnaes for useful discussions and Brita Bye and Taran Faehn for reading and commenting on
an earlier draft. | am, of course, fully responsible for remaining errors.
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receive the risk premium appropriate for all the risk in the return on its capital but simultaneously do

not bear any risk either.

In this paper | propose three different adjustment methods concerning the problem with arisk
premium in a non-stochastic CGE model where costs associated with risk are not included. The three
adjustment methods are of an ad hoc character, trying to ease the tension referred to above between the
concerns of theoretical consistency on the one hand, and observed characteristics of the economy on
the other. Two of the methods adjust the welfare measure after the model simulations?, while the third

method removes the risk premiumsin the model simulations.

After presenting the three adjustment methods, | investigate their empirical implications. In that
respect, | take an analysis of neutral taxation of housing, a policy experiment that leads to large
reallocations from real to financia capital, as the starting point, see Bye and Avitsand (2003). More
specificaly, the starting point is the case where the risk premium problem is not handled. The main
analytical tool used in Bye and Avitsland (2003) is Statistics Norway's model M SG-6, which is a non-
stochastic CGE model with arisk premium, but without costs associated with risk.

The paper is organized as follows; section 2 describes the CGE model. Section 3 presents the welfare
definitions in the non-adjusted and the three adjusted cases. Section 4 describes the baseline and policy
scenario. Section 5 presents the social rates of return on capital in the non-adjusted and the three
adjusted cases. Section 6 discusses the results and section 7 compares the adjustment methods and

concludes.

2. Basicfeaturesof the CGE model M SG-6

The applied model is a numerical intertemporal general equilibrium model for the Norwegian
economy.? It gives a detailed description of taxes, production and consumption structuresin the
Norwegian economy. The model has 41 private and 8 governmental production activitiesand 17
consumption activities. The next sections briefly outline some of the important features of the model.
A more detailed description of the model isfound in Bye (2000) and Faehn and Holmgy (2000).

2 Bye, Strem and Avitsland (2003) implement one of these and Bye and Avitsland (2003) use asimilar but more crude
adjustment method.

3 Different versions of the model have been devel oped by Statistics Norway since the early 1970s and are originally based on
Johansen (1960). The models have been used routinely by the Norwegian Ministry of Finance for long-term forecasting
and policy analyses for nearly four decades.



2.1. Producer behaviour and technology

The structure of the production technology is represented by a nested tree-structure of CES-
aggregates. All factors are completely mobile and malleable.* The model of producer behaviour is
described in detail by Holmay and Hasgeland (1997). The model incorporates both the small open
economy assumption of given world market prices, and avoids compl ete specialization through
decreasing returns to scale. Producer behaviour in an industry is generally specified at the firm level.
All producers are considered as price takers in the world market, but have market power in the home
market. Empirical analyses of Norwegian producer behaviour support the existence of some domestic
market power; see Klette (1994) and Bowitz and Cappelen (2001).

2.1.1. Use costsof capital

The mode of investment behaviour is described in Holmgy, Larsen and Vennemo (1993) and
Holmgay, Nordén and Strem (1994). The starting point is a standard arbitrage equation where the after-
tax risk adjusted marginal return of investing in shares (equal to the after-tax marginal return of
investing in shares minus arisk premium) is equal to the after-tax marginal return of investing in bank
deposits (equal to the after-tax interest rate on deposits). Based upon this equation the value of the
firm, as seen from the representative investor's point of view, is derived. The manager of the firmis
then assumed to maximize this value with respect to real capital. This resultsin the expression for the
user costs of capital. The dynamics due to intertemporal behaviour are captured by model consistent

capita gainsin the user costs of capital.

The model distinguishes between three different kinds of real capital: buildings, machinery and
transport equipment. For housing (buildings in the production sector Dwelling Services) the user cost
formulais derived in Berg (1989) in asimilar way as for the other user costs. But, as opposed to the
user cost of capital for all other capital types and uses, it is assumed that rea investment in housing is
financed by loans only. The user cost of capital for housing only describes the costs associated with

owner-occupied housing.”

There are two, exogenous risk premiums in the model; one associated with housing capital and the
other associated with all other endogenous real capital stocks. The former is equal to 2.25 per cent
while the latter is equal to 3.5 per cent.

4 Except in the production of electricity, see Holmay, Nordén and Strem (1994).
®In Norway, approximately 80 per cent of the housing capital is owner-occupied.
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2.2. Consumer behaviour

Consumption, labour supply and saving result from the decisions of an infinitely lived representative
consumer, maximizing intertemporal utility with perfect foresight. The consumer chooses a path of
full consumption subject to an intertempora budget constraint requiring that the present value of full
consumption in all future periods does not exceed total wealth (current non-human wealth plus the
present value of after tax labour income and net transfers). The distribution of full consumption on
material consumption and leisure® is determined by an Origo adjusted Constant Elasticity of
Substitution function (OCES). Total material consumption is allocated across 17 different
consumption activities according to a nested OCES, see Holtsmark and Aasness (1995).” The
consumption of housing services is one of these consumption activities. The uncompensated demand
eladticity for housing servicesis equal to -0.71. The price of housing services is mainly determined by

the user cost of owner occupied housing.

2.3. Thegovernment and intertemporal equilibrium

The government collects taxes, distributes transfers, and purchases goods and services from the
industries and abroad. Overall government expenditure is exogenous and increases at a constant rate
egual to the steady state growth rate of the model. The model incorporates a detailed account of the
government’ s revenues and expenditures. In the policy experimentsit is required that the nominal
deficit and real government spending follow the same path as in the baseline scenario, implying

revenue neutrality in each period.

Intertemporal equilibrium requires fulfilment of the following transversality condition: The limit value
of the discounted value of net foreign debt must be zero as time goes to infinity. The model is
characterized by a path dependent steady state solution. A necessary condition for reaching a steady
state solution is equality between the net of tax interest rate and the consumer’ s rate of time
preference, at least in the last part of the simulation period. The transversality condition regarding net
foreign debt, isfulfilled by adjusting the optimal level of full consumption for the representative

consumer; see Bye and Holmgay (1997) for a description of the numerical solution procedure.

®The uncompensated wage elasticity of labor supply is 0.1 per cent, which is based on estimates of labor supply based on
micro-data by Aaberge, Dagsvik and Strem (1995). The corresponding compensated wage elasticity of labor supply is
0.49.

"The OCES specification implies that theincome elasticities are not identical and equal to 1.
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3. Welfare measure and risk adjustment

| investigate the following four situations:

a) No adjustment case: In this case, | employ the traditional welfare measure and do not handle the

risk premium problem. Welfare, W, is then equal to:

= FC
MW= "
= (1+ RHO)

FC isfull consumption measured in constant prices, consisting of material consumption and leisure,
and RHO isthe subjective rate of time preference, which is equal to the after-tax interest rate by

assumption. Welfare is, in other words, equal to the sum of discounted full consumption.

b) Recursive adjustment case I: In this case, | undertake the following adjustment of the welfare

measure:
o RISKVK RIS VK,
oo t
QW -3 PFC, t PFC,
e (1+ RHO)

The new variables are: RISK ; and RISK,, the risk premium associated with housing and the risk
premium associated with the endogenous real capita stock exclusive of housing, respectively, VK,
and VK, the current value of housing capital and the current value of the endogenous real capital
stock exclusive of housing, respectively, and PFC, the price of full consumption. RISK; isequal to

2.25 per cent and RISK , is equal to 3.5 per cent.

This adjustment method has earlier been employed by Bye, Strem and Avitsland (2003). The point is
to subtract from full consumption the costs associated with risk. Thisis done after the model
simulations; for this reason | call the method recursive. It is assumed that costs associated with risk per
NOK real capital are equal to the risk premium. Since the return stemming from the risk premium is
included in full consumption (FC), both the risk premium and costs associated with risk are then taken
into account in the welfare measure. Since full consumption is measured in constant prices we must
divide the risk premium multiplied by the current value of the real capital stock by the price of full

consumption.

¢) Recursive adjustment case |1 In this case, the welfare measure is adjusted the following way:

> 3 (BR™ ~BRE)K, |,

FCt _ i=type j=sec

o

PFC
)W = t
(3) W ; 1+ RHO)!




The new variables are BPif';C' which isthe user cost of capital per NOK invested inclusive of the risk

premium and BPif*]?‘C' which isthe user cost of capital per NOK invested exclusive of the risk premium

(therisk premium is set equal to 0). The different capital typesareincluded in"i = type" and the

industries having endogenous real capital stocks® areincluded in"j = sec".

In this case, | subtract from full consumption the difference between the user cost of capital inclusive
and exclusive of the risk premium. Since full consumption, FC, comprises the return on rea capita
inclusive of the risk premium,

D, 2.BRIIVK j,

i=type j=sec

PFC,

the adjustment replaces this return with the return on real capital exclusive of the risk premium,

tZ D BRIIVK,
i=type j=sec

PFC,

This adjustment is very similar to the recursive adjustment case |. The only distinction is that now full
consumption is adjusted by means of the difference between the user cost inclusive and exclusive of
the risk premium instead of only using the risk premium. Since the user costs of real capital are tax-
corrected and the way the risk premium enters the user costs depends on these tax rules, the difference
between the user cost inclusive and exclusive of the risk premium is not equal to the risk premium.

This distinction will imply different welfare measures.

The adjustment method in ¢) and the method used by Fullerton and Gordon (1983) have the following
features in common: Both methods are undertaken after the model simulations and calculate welfare at

the point where the return stemming from the risk premiums is abolished.

d) Endogenous adjustment case: In this case, the welfare measure is adjusted by abolishing the risk
premiums in the model simulations’. Therefore, | call it an endogenous adjustment. | can then use the

traditional welfare measure, repeated in equation (4):

N FC
@W =3 —"
= (1+ RHO)

8 However, | have omitted Production of electricity since the user cost in this industry does not include any risk premium.
This user cost differs conceptually from the others.
% Therisk premiums are included in the calibration of the model in the benchmark year, though.
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In this case, we can think of full consumption, FC, as representing the case where there is neither a
risk premium nor costs associated with risk in the model. The endogenous adjustment case therefore
resembles the recursive adjustment case |1. However, an important difference isthat the adjustment in

case d) is undertaken in the model simulations and not afterwards.

4. Baseline and policy scenario

The baseline scenario is the same as the baseline scenario in Bye and Avitsland (2003). The model is
calibrated to the benchmark year 1992. The baseline scenario is simulated by keeping all exogenous
variables congtant at their benchmark values. This also comprises the risk premiums. The economy
adjusts along a saddle point stable path, and in the long run the economy reaches a steady state
solution with constant growth rate and relative prices. The steady state solution of the model is path
dependent.

The baseline scenario is compared with a policy scenario where neutra taxation of housing is
implemented. This policy scenario is the same as one of the policy scenarios in Bye and Avitsland
(2003). More specifically, the imputed rate of return on housing capital isincreased from 2.5 to 7.25"
per cent and the imputed value of the house for taxation purposesisincreased from 25 to 100 per cent
of the market value of the house. The reform is made public revenue neutral by reducing the surtax on
labour income, implying areduction in the average marginal tax rate on labour income from 40.2 per
cent to 37 per cent. These changes are al implemented in the first year of simulation (1992),
disregarding any announcement effects. The risk premium isincluded in the scenario. Both the

resulting simulation's path and the long run stationary solution will differ from the baseline scenario.

5. Social rates of return

The results from the policy simulation imply reallocations between different capital types, each having
itsown social rate of return. These returns indicate the gains and losses from capital reallocations and
are reported in this section as a basis for understanding the results of the policy smulation. In addition,
the results from the policy simulation imply changesin total savings. The social rates of return also
indicate the welfare effects of such a change. The social rates of return are reported for real capital
exclusive of housing, for housing and for financial capital and refer to the long run results of the

basealine scenario.

10 With the endogenous adjustment case, the imputed rate of return on housing capital isincreased from 2.5 to 5 per cent.
Thisis so since neutrality implies an increase in this rate of return up to the point where it equals the interest rate (equal to
5 per cent) plus the risk premium (equal to 0 with the endogenous adjustment case).
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The social rate of return on real capital is defined as the user cost of real capital per NOK invested less
the economic depreciation rate (as opposed to the private rate of return which is an after-tax return).
The question is then whether the risk premium should be subtracted or not in order to get an adequate
picture of the socia rates of return in the non-stochastic model. We distinguish between four different

cases, each associated with the no adjustment case and the three adjustment cases, respectively:

a) No adjustment case: In this case, thereisarisk premium in the model, but no costs associated with
risk in the model. Accordingly, the risk premium should not be subtracted.

b) Recursive adjustment case |: In this case, thereisarisk premium in the model, no costs associated
with risk in the model, but the welfare measure is adjusted for costs associated with risk. The risk
premium should then be subtracted. Thisis so since we implicitly have introduced costs associated

with risk in the model by adjusting the welfare measure after the model simulations.

¢) Recursive adjustment case I1: In this case, there isarisk premium in the model, no costs associated
with risk in the model, but the welfare measure is adjusted by means of subtracting the difference
between the user cost of capital inclusive and exclusive of the risk premium. Since this adjustment
method implicitly removes the risk premium in the model by replacing the user cost of capital
inclusive of the risk premium with the user cost of capital exclusive of the risk premium, the relevant
social rate of return is equal to the user cost of capital exclusive of the risk premium (per NOK

invested) minus economic depreciation.

d) Endogenous adjustment case: In this case, there is neither arisk premium nor costs associated with
risk in the model. Accordingly, the social rate of return is equal to the user cost of capital exclusive of

the risk premium (per NOK invested) minus economic depreciation.

The socia rates of return for these four cases are reported in table 1. The social rate of return

associated with financia capital, which isequal to the interest rate, is aso shown.



Table 1. Social rates of return. Per cent. No adjustment case, recursive adjustment casel and |1
and endogenous adjustment case. Long run results', baseline scenario.

Capital type Social rate of return
No adjustment case Recursive Recursive Endogenous
adjustment case| | adjustment case Il | adjustment case
Housing 4.6 2.3 2.9 2.9
Real capital excl. of 8.3 4.8 4.4 4.4
housing®
Financia capital 5.0 5.0 5.0 5.0

1 Thisimplies that the capital gains (losses) in the user cost formulas are equal to 0.

2 These social rates of return are calculated by taking a weighted average of the social rates of return associated with the different capital
types and uses.

With the three adjustment cases we notice that the social rate of return on housing is much smaller
than the other returns and that the social rate of return on real capital exclusive of housing is not very
far from the social rate of return on financial capital. These returns are viewed as representing the
correct ones, as opposed to the no adjustment case, where the social rate of return on housing is not
very far from the socia rate of return on financia capital and the socia rate of return on real capita

exclusive of housing is much larger than the social rate of return on financial capital.

6. Results

Simulations from Bye and Avitsland (2003) are presented in section 6.1, more specifically, the case
where the risk premium problem is not handled. These simulations are also underlying the results
presented in section 6.2, but in this section the welfare measure is adjusted recursively. Section 6.3
presents anal ogous simulations, but for the case where the risk premiums are abolished in the model

simulations.

6.1 No adjustment case

The results from the tax experiment where the inconsistency problem of including the risk premiumis
ignored, are reported in the first column of table 2. Full consumption and total welfare are both

reduced in this case, the latter by 0.1 per cent.
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Table 2. Long run effects. Per centage deviation from the basdine

scenario. No adjustment case and endogenous adj ustment case.

No adjustment case

Endogenous

adjustment case

Total welfare -0.10 0.04
Full consumption -0.16 0.00(3)
Material consumption -0.20 -0.00(4)
Leisure -0.09 0.02
Employment 0.10 -0.02
Total stock of real capital:

Constant prices -2.81 -2.73
Current prices -2.92 -2.83
Tota stock of real capital excl. of

housing capital:

Constant prices 0.16 0.15
Current prices 0.05 0.05
Housing capital:

Constant prices -12.77 -12.41
Current prices -12.95 -12.58
Net national debt -82.80 -17.75
Trade surplus -9.50 -6.83
Price full consumption 5.90 5.75
Wage costs per hour (price of leisure) 5.63 5.71
Price of material consumption 6.07 5.78
User costs of capital, buildings:

Other buildings -0.21 -0.20
Housing 37.72 37.48

Bye and Avitsland (2003) mention the following explanations of the resultsin this case where neutral

housing taxation and reduced taxation of labour income are introduced:

- Increased taxation of housing leads to a large increase in the user cost of housing and thereby
an increase in the consumer price of housing services and the price of material consumption. This
leads to a decrease in the consumer real wage rate but since labour taxation is reduced the total
reduction in the consumer real wage is small. Thisimplies a decrease in labour supply™. Labour

supply increases, however, due to a negative income effect because of reduced full consumption. This

1 Asearlier mentioned, the uncompensated and compensated wage elasticity of labour supply is equal to 0.1 and 0.49 per

cent, respectively.
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is so since reduced full consumption implies lower demand for leisure and thereby higher labour
supply™. Increased |abour supply leads to higher welfare.

- Thelarge increase in the user cost of housing leads to lower demand for housing capital and
increased demand for other goods and services, especially commodities such as purchases of cars,
gasoline and beverages and tobacco. These are all commodities with high indirect taxes and
reall ocations towards these commodities contribute positively to welfare.

- Total savings, which are the change in net wealth (total real capital stock minus net national
debt), are reduced by 0.8 per cent, equal to 21 billion 1992-NOK. Lower savingsin housing underlie
this. From an intertemporal, efficiency point of view, asocial rate of return on savings in housing
equal to the private rate of return on savingsis optimal. Since we have not adjusted for the risk
premium, reduced savings in housing imply lower, and not increased, welfare in the model. Thisis
visualised in table 1 where the social rate of return on savingsin housing (4.6 per cent) islarger, and
not lower, than the private rate of return on savings (3.6 per cent, equal to the after-tax interest rate).

- Increased taxation of housing leads to a reallocation from housing capital to financial capita
(reduced net national debt), mirrored by alower export surplus. Since we have not adjusted for the risk
premium, the model will not fully take into account the increase in welfare ssemming from such a
reallocation. Thisisvisualised in table 1 where the model's "perception” of the sacial rate of return on
housing capital isonly 0.4 percentage points lower than the socia rate of return on financial capital (in
the basdling, i.e. before the neutralization).

- Increased taxation of housing also leads to some reallocation from housing capital to other
real capital types. Thisimplies an increase in welfare but the model will over-estimate thisincrease
since we have not adjusted for the risk premium. Thisis visualized in table 1 where the difference
between the social rate of return on real capital exclusive of housing and the socia rate of return on
housing is 3.7 percentage points as opposed to the "correct” socia rates in the three adjustment cases

where this differenceis only 2.5 or 1.5 percentage points.

6.2 Recur sive adjustment cases

6.2.1 Recursive adjustment case |
The simulations, and explanations of these, are the same as in the no adjustment case. But the welfare

measures differ since welfare is now recursively adjusted according to equation (2). Thisis meant to
compensate for the fact that the model will not fully take into account the increase in welfare

stemming from the mentioned reall ocation from housing capital to financial capital and that the model

12 The income effect associated with changed full consumption must be distinguished from the income effect constituting the
difference between the uncompensated and compensated wage elasticity of labour supply. The former represents the
income effect stemming from the economy-wide effects of reallocations, while the latter is restricted to represent the
income effect ssemming from a change in the consumer real wage rate.
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will overestimate the mentioned reallocation from housing capital to other real capital types. In
addition, the adjustment implies that the welfare effect of reduced savings in housing will be positive
instead of negative. Because of this adjustment we can imagine that the socia rates of returnin table 1
under the heading "recursive adjustment case I" are the ones applying in the model. This meansthat
the difference between the social rate of return on housing capital and financial capital increasesto 2.7
percentage points. Also, the social rate of return on savings in housing is smaller, and not larger, than
the private return on savings. When full consumption is adjusted, the change in total welfareis equal
to 0.54 per cent. The change in total welfare in this case becomes positive and the difference between
this welfare change and the welfare change in the no adjustment case is as large as 0.64 percentage

points.

Figure 1 shows full consumption in the no adjustment case (i.e. FC,, see equation (1)) and figure 2
shows adjusted full consumption in the recursive adjustment case |l (i.e.
RISK, *VK;,  RISK, *VK,,
PFC, PFC,

FC, , See equation (2)) for both the baseline and shift scenario

(policy scenario).

Figure 1: Full consumption.
No adjustment case.
%%Be and shift scenario. Constant prices, million NOK.
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Figure 2: Adjusted full consumption.
Recursive adjustment case .
6%%886 and shift scenario. Constant prices, million NOK .
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Full consumption is adjusted 45.9 billion NOK downwards in the baseline scenario and 41.7 billion
NOK downwards in the shift scenario in the long run. Thisimpliesthat adjusted full consumption is
larger in the shift scenario than in the baseline scenario, as opposed to the no adjustment case where
full consumption is smaller in the shift scenario than in the baseline scenario. Inspecting the
adjustment terms and their components, see figure 3 to 7, we notice that both the adjustment term
RISK,; * VK,

SEC , see figure 3) and the adjustment term associated with real
t

associated with housing (i.e.

RISK, * VK.,

, see figure 4) are smallest in the shift scenario. In
PFC,

capita exclusive of housing (i.e.

other words, both the two adjustment terms contribute to change the sign of the total welfare effect
even though afirst thought would be that only the adjustment term associated with housing should do
this. In the no adjustment case the model underestimates the socia return associated with the
reallocation from housing capital to financial capital, while it overestimates the social return
associated with the reallocation from housing capital to other real capital types. But in the shift

scenario the price of full consumption (i.e. PFC, ) is higher than in the baseline scenario (seefigure

5). So even though the current return (or costs) associated with real capital exclusive of housing and

the risk premium (bearing of risk) (i.e. RISK, *VK,, ) islarger in the shift scenario than in the
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basdline scenario (because of ahigher stock of real capital exclusive of housing, see figure 6), the real

value (measured in terms of the price of full consumption) will nevertheless be smaller.

Figure 3: Adjustment term housing.

Recursive adjustment case .
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Figure 4: Adjustment term real capital excl. of housing.
Recursive adjustment case .
%%Be and shift scenario. Real value, million NOK.
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Figure5: Pricefull consumption.
No adjustment case and recursive adjustment case | and I1.
Baﬁge and shift scenario. Index.
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Figure 6: Real capital excl. of housing.
No adjustment case and recursive adjustment case | and 1I.
d%%ae and shift scenario. Current prices, million NOK.
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Figure 7: Housing capital.
No adjustment case and recursive adjustment case | and I1.
5%86 and shift scenario. Current prices, million NOK.
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We also notice that the adjustment term associated with housing capital, see figure 3, contributes more
to the changed sign of the welfare effect than the adjustment term associated with real capital
exclusive of housing, seefigure 4. Thisis so since the difference between the adjustment term
associated with housing in the baseline and shift scenario is larger than the corresponding difference

concerning the adjustment term associated with real capital exclusive of housing.

6.2.2 Recursive adjustment case |
The simulations, and explanations of these, are the same as in the no adjustment case. But the welfare

measures differ since welfare is now recursively adjusted according to equation (3). We can then
imagine that the social rates of return in table 1 under the heading "recursive adjustment case I1" are
the ones applying in the model. This meansthat the difference between the social rate of return on
housing capital and financial capital is equal to 2.1 percentage points. Also, the socia rate of return on
savings in housing is smaller, and not larger, than the private return. When full consumptionis

adjusted this way, the change in total welfareis equal to 0.44 per cent.

The change in total welfare in this case becomes positive and the difference between this welfare
change and the welfare change in the no adjustment caseis as large as 0.54 percentage points. Figure 8
shows adjusted full consumption in the recursive adjustment case 1 (i.e.

D D (BRI —BRIIIVK, ;.

FC, — Sypel==c SEC ) for both baseline and shift scenario. As compared with the no
1

adjustment case, full consumption is adjusted 44 billion NOK downwards in the baseline scenario and
40.4 billion NOK downwards in the shift scenario. Thisimpliesthat adjusted full consumptionis
larger in the shift scenario than in the baseline scenario, as opposed to the no adjustment case where
full consumption is smaller in the shift scenario than in the baseline scenario. Inspecting the
adjustment terms and their components, see figure 9, 10 and 5 to 7, we notice the same thing asin the
recursive adjustment case I, namely: Not only the adjustment term associated with housing (i.e.
(BPiga: — BRogs: VKo,
PFC,

, Where 10 represents building capital and 83 represents the industry

Dwelling Services, see figure 9) but also the adjustment term associated with real capital exclusive of
2. 2 (BRIT —BRIDVK, j, — (BPigs, —~ BRGE )VKiggs,

i=type j=sec

housing (i.e. , seefigure 10) contributes

PFC,

to change the sign of the total welfare effect. Asin the recursive adjustment case |, thisis explained by

ahigher price of full consumption (i.e. PFC, ) in the shift scenario than in the baseline scenario (see

figure 5).
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As opposed to the recursive adjustment case I, the adjustment term associated with housing capital
does not contribute more to the changed sign of the welfare effect than the adjustment term associated
with real capital exclusive of housing in the long run. Thisis due to the adjustment term associated
with housing which exhibits a smaller change between the basdline and shift scenario than in the
recursive adjustment case |. Thisis so since the difference between housing's user cost (per NOK
invested) inclusive and exclusive of the risk premium is smaller than the risk premium itself. In the
short run, however, the same pattern as in the recursive adjustment case | applies: The adjustment
term associated with housing capital contributes more to the changed sign of the welfare effect than
the adjustment term associated with real capita exclusive of housing, cf. figure 9 and 10. The
differenceis not aslarge asin the recursive adjustment case |, though, because of the above

mentioned smaller change in the adjustment term associated with housing.

Figure 8: Adjusted full consumption.
Recursive adjustment case |l.
é%%ae and shift scenario. Constant prices, million NOK.
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Figure 9: Adjustment term housing.
Recursive adjustment case .
%.6?88‘3 and shift scenario. Real value, million NOK.
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Figure 10: Adjustment term real capital excl. of housing.
Recursive adjustment case |l.
%%Be and shift scenario. Real value, million NOK.
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6.3 Endogenous adjustment case

In this section we first compare the baseline scenario in the endogenous adjustment case (d) where the
risk premiums are abolished (the risk premiums are included in the calibration of the model in the
benchmark year, though) with the baseline scenario in the no adjustment case (a) in order to
investigate whether the former economy differsalot from the latter. We consider the baseline
economy in the no adjustment case to give a more redlistic, or the "correct", picture of the Norwegian
economy since this scenario includes the empirical fact that the average rate of return on shares over
some time period islarger than the average rate of return on bank deposits. Secondly, we anayse the
effects of the change in housing taxation and labour taxation in the endogenous adjustment case

(where the risk premiums are abolished) as compared with the effects in the no adjustment case.

6.3.1 Comparing the baseline scenario in the no adjustment case and the endogenous adjustment
case

Figure 11 to 16 show the current value of the endogenous real capital stock exclusive of housing
capitd, the current value of housing capital, net national debt, employment, the consumer real wage
rate and full consumption in the baseline scenario for the no adjustment and endogenous adjustment

cases.

A characteristic feature of the variables pathsin the two casesis that the path is almost constant with
the no adjustment case, whileit isfirst increasing or decreasing and then settled down on a higher or

lower level with the endogenous adjustment case. Thisis so since the endogenous adjustment caseis
characterized by inclusion of the risk premiums in the calibration of the model in the benchmark year
even though they are abolished in the simulations. Thisimpliesa"jump" in the variablesin the first

years of smulation, as seenin figure 11 to 16.
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Figure 11: Real capital excl. of housing.
No adjustment case and endogenous adjustment case.
ine scenario. Current prices, million NOK.
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Figure 12: Housing capital.
No adjustment case and endogenous adjustment case.
%%Be scenario. Current prices, million NOK.
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Figure 13: Net national debt.
No adjustment case and endogenous adjustment case.
3%6%88‘3 scenario. Current prices, million NOK.
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Figure 14: Employment.
No adjustment case and endogenous adjustment case.
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30508

\
3000000 1

2990000 —><

2980000

2970000

2960000

2950000

2940000 L L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2000 2010 2020 2030 2040 2050 2060

= N0 adjustment case = = endogenous adjustment case

23




Figure 15: Consumer real wagerate.
No adjustment case and endogenous adjustment case.
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Figure 16: Full consumption.
No adjustment case and endogenous adjustment case.
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We notice from figure 11 to 13 that the economy in the endogenous adjustment case consists of more
real capital (both more housing capital and more other types of rea capital) and less financial capital
(more net national debt). Thisis due to lower user costs of rea capital because of abolition of the risk
premiums. Total wealth (the difference between real capital and net national debt) isalso larger.
Figure 14 showsthat employment is higher in the endogenous adjustment case. Thisis so since the
consumer real wage rate is higher, see figure 15, because of alower price of material consumption due
to the lower user costs of real capital. We also notice that full consumption is higher in the endogenous
adjustment case as compared with the no adjustment case, except for the first few years, see figure 16.
Increased full consumption impliesincreased demand for leisure and thereby lower [abour supply.
This effect on labour supply is outweighed by the positive effect on labour supply of the higher

consumer real wage rate, however.

I conclude that the baseline economy described by the endogenous adjustment case differsalot from
the "correct” economy in the no adjustment case. This fact may weigh against the endogenous

adjustment case.

6.3.2 Effects of the tax shift

Table 2, column 2, shows the results for the endogenous adjustment case. Even though the baseline
economy in the no adjustment case and endogenous adjustment case differs alot, we notice that
several of the percentage changes are quite similar’®. Thisisin accordance with earlier results, cf.
Holmeay, Strem and Avitsland (1999). In simulations on a simpler version of the CGE model it is
shown that such percentage changes are not much influenced by the choice of basdline scenario.
Therefore, the large difference between the "correct" baseline economy in the no adjustment case and
the basdline economy in the endogenous adjustment case does not seem to be any major drawback to
the endogenous adjustment method. However, an important difference between the results of the no
adjustment and endogenous adjustment cases is the change in employment, see table 2. Regarding this
variable, there is anincrease in the no adjustment case and a small decrease in the endogenous

adjustment case. Thisis commented on below.

The economic mechanisms at work (the same as in the no adjustment case) are the following:

- The consumer real wage rate experiences a small reduction; this reduction is even smaller
than in the no adjustment case, and the negative effect on labour supply is therefore also smaller.
Since full consumption increases (dightly), demand for leisure also increases and labour supply is

reduced. Thisisin contrast to the no adjustment case where full consumption decreases, demand for

3 The differences are larger earlier in the path, though.

25



leisure al so decreases and labour supply increases. All in all, labour supply is dightly reduced in the
endogenous adjustment case implying a negative effect on welfare.

- Concerning the composition of material consumption, the same pattern asin the no
adjustment case applies; reallocations towards commodities like purchases of cars, gasoline and
beverages and tobacco. This contributes to higher welfare.

- Total savings are reduced by 0.9 per cent, equal to 24.8 billion 1992-NOK. Lower savingsin
housing underlie this. As opposed to the no adjustment case thiswill imply increased welfarein the
model since the socia rate of return on savingsin housing is lower (equal to 2.9 per cent) than the
private return on savings' (equal to 3.6 per cent) when the risk premium is abolished.

- There is areallocation from housing capital to financial capital. As opposed to the no
adjustment case the model will fully take into account the increase in welfare ssemming from this
reallocation when we assume that there are no risk or risk premiumsin the model economy. Table 1
shows these socia rates of return.

- There is also some reallocation from housing capital to other real capital types. As opposed
to the no adjustment case the model will not overestimate the increase in welfare s,emming from this
reallocation when we assume that there are no risk or risk premiumsin the model economy. Table 1

shows the social rates of return.

Allin all, full consumption is dightly increased in the endogenous adjustment case and total welfareis
0.04 per cent higher than in the basdline scenario. Disregarding effects of capital reallocations and
changes in savings, the change in labour supply seems to be the most important difference between the
no adjustment and endogenous adjustment cases. However, it cannot explain the reversed, positive
sign of the welfare effect. Thisis so since labour supply isincreased with the no adjustment case and
therefore impliesincreased welfare, while labour supply is slightly reduced with the endogenous
adjustment case and therefore implies reduced welfare. The fact that the positive welfare effects of
reall ocating housing capital to financial capital is fully taken into account in the endogenous
adjustment case therefore seems to explain the reversed sign of the total welfare effect. In addition,
reduced savings in housing correctly imply increased welfare in the endogenous adjustment case, as
opposed to reduced welfare in the no adjustment case. Since the change in full consumption is
incorrect with the no adjustment case because of the incorrect socia rates of return on real capital, the
change in labour supply will also beincorrect, as opposed to the endogenous adjustment case where

the correct social rates of return are included when calculating the effect on full consumption.

14 When the social rate of return on savi ngsin housing is lower than the private rate of return on savings, the marginal
effective tax rate (defined as the difference between the social (pre-tax) rate of return and the private rate of return after all
taxes, divided by the social (pre-tax) rate of return) is negative. In other words, savings in housing are subsidised.
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7. Comparison of the adjustment methods and concluding
remarks

The two main proposed ways of dealing with the risk premium problem in this document, the
recursive and endogenous adjustment cases, give very different results. When nothing is done about
the risk premium problem, the percentage change in total welfareis equal to -0.10. Corresponding
numbers for the recursive adjustment case are 0.54 (case |) and 0.44 (case |1) per cent while the
changein total welfare is equal to 0.04 per cent with the endogenous adjustment case. All adjustment

methods imply that the change in total welfare becomes positive.

However, there are advantages and disadvantages associated with each of the adjustment methods.
Concerning the two recursive adjustment methods, they both suffer from the fact that the adjustment
of full consumption does not have any repercussions on variablesin the model. Specifically, the non-
existent repercussion on labour supply is a serious shortcoming since there is alarge tax wedge in the
labour-leisure choice, implying important effects on total welfare of changesin labour supply. Such
repercussions are taken into account with the endogenous adjustment method since the adjustment in
this case is undertaken in the model simulations by abolishing the risk premiums. In fact, based on the
social rates of return on capital (seetable 1) the recursive adjustment case |1 should have resulted in
the same effect on total welfare as the endogenous adjustment case. The lacking repercussions from
the adjustment of full consumption with the recursive adjustment case |1 may be an important
explanation of the divergent results. Compared with the endogenous adjustment case, the recursive

adjustment case |1 over-estimates the change in welfare.

The endogenous adjustment case is characterized by a basdline scenario that deviates from the actual
Norwegian economy. A first thought would be that thisis a drawback since one is concerned with
welfare effects of policy reformsin actual economies. However, the effects on several of the variables,
measured in percentage changes, are quite similar in the no adjustment and endogenous adjustment
cases. Thisisin accordance with earlier results, cf. Holmay, Strgm and Avitsland (1999). In
simulations with a simpler version of the model it is shown that such percentage changes are not much
influenced by the choice of baseline scenario. Therefore, the large difference between the " correct”
baseline economy in the no adjustment case and the baseline economy in the endogenous adjustment
case does not seem to be any major drawback to the endogenous adjustment method. An important
difference between the results of the no adjustment and endogenous adjustment casesisthe changein
employment. But this change is considered to be incorrect with the no adjustment case since the
changein full consumption isincorrect. In contrast, these changes are considered to be correct with the

endogenous adjustment case.
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Summing up and concluding, the endogenous adjustment method seemsto be preferable to the two
recursive methods presented in this document. Thisis so since the disadvantage of a baseline scenario
that deviates from the actual, Norwegian economy seems to be much less of a problem than the lack of
repercussions from the recursive adjustment of full consumption®. In addition, with the endogenous
adjustment case it is reassuring to know that the adjustment is undertaken in the model simulations,
automatically implying correct, or consistent, social rates of return on real capital everywherein the
model.

Finaly, I will stress that the problem with arisk premium in a non-stochastic CGE model where there
is no costs associated with risk, refers to policy analyses where large reall ocations between different
capitd types, or large changes in savings, are an important element. Policy anayses that do not
contain such elements can disregard the risk premium problem. Also, projects where the objective isto
make a baseline scenario that shall describe the actual, economic devel opment can disregard the risk
premium problem since aredlistic picture of the actual economy is clearly more important than having

correct, or consistent, socia rates of return in such a situation.
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