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Our Model

I Fehr, Jokisch, Kambhampati, Kotliko↵ (NBER, 2013)

I 6th region: Russia

I The world oil endowment



Regions

I United States

I European Union

I Japan, S.Korea

I China

I India

I Russia



I The UN Demographic forecasts for the six regions

I E↵ective tax rates for the six regions

I Households

I Production sector

I Government sector

I Oil endowment



Demographics

Life cycle

and 45 our agents give birth each year to fractions of children. An agent’s first-born children

(fractions of children) leave home when the parents are age 43 and the last-born leave when the

agents are age 66. Our agents die between ages 68 and 90. The probability of death is 1 at age

91. Children always outlive their parents, meaning that parents always outlive grandparents.2

Figure 1: The individual life-cycle
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We denote the population vector for year t by N(a, t, k), where a = 1, . . . , 90, k = 1, 2. Agents

age are born in a and k is the skill class. Since agents younger than 23 have no children and

those over 65 have only adult children, the total number of children of an agent age a with

skill k in year t KID(a, t, k) = 0 for 0 � a � 22 and 66 � a � 90. Agents between these

ages have children. Take, for example, a 30 year-old agent. Such an agent has children who

were born in the years since she/he was 23. In year t, these children are between age 0 and

7. The KID(·)-function sums the total number of children of the respective parent skill-class

generation and divides it by the total number of parents of age a in year t who belong to skill

k. This function takes into account that the family’s age structure will change over time due to

changes over time in age-specific fertility.3

Immigration is set exogeneously in our model to match population projections. 4 In each year

new immigrants in each skill and age group arrive with the same number and age distribution

of children and the same level of assets as natives of the identical skill and age. Once they

join a native cohort, they experience the same future age-specific fertility and mortality rates as

native-born cohort members.
2If a parent reaches age 90, his or her oldest children will be 67. These are children who were born when the

parent was age 23.
3This approach permits the distribution of births by the ages of parents to change over time – an important

improvement relative to the birthing process stipulated in Kotlikoff, Smetters and Walliser (2007).
4Specifically, we do not consider endogenous migration decisions, including return-migration, and assume that

all migrants come from other regions of the world not included in the model.
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Households

I Time-separable CES utility function

I Children’s utility is included into the individual’s utility

I Children are born in fractions according to age specific rates
of the UN forecast. After 2050 the birth rates remain
unchanged (steady state).

I Uncertainty about death, unintentional bequests



Production

I Cobb-Douglas production function

I Skilled and unskilled labor (0.3:0.7)

I Productivity growth by cohorts catching up with the US.

I Plus oil as a windfall wealth, no labor or capital required.



Government

I Revenues: taxes and debt.

I Expenditures: pension and disability benefits, healthcare,
education and other government purchases and interest on
debt.



Demographic Calibration

Country US EU Japan+ China India Russia

Year 2013 2050 2013 2050 2013 2050 2013 2050 2013 2050 2013 2050
Total Population (in Millions)

Model 310.3 403.6 507.3 500.2 207.6 181.4 1333.4 1401.5 1220.1 1643.9 140.8 130.7
O�cial 312.2 400.9 505.8 511.6 182.9 167.4 1359.8 1385.0 1205.6 1620.1 143.6 131.1*

Fertility Rate (ages up to 49)

Model 2.05 1.85 1.53 1.82 1.56 1.75 1.67 1.85 2.67 1.96 1.38 1.64
O�cial 2.06 1.99 1.56 1.83 1.30 1.73 1.63 1.81 2.66 1.92 1.44 1.69

Age Structure (in Percent of total Population)
0-9

Model 13.59 11.76 10.09 10.03 10.09 8.90 2.52 10.76 21.63 12.06 11.30 9.50
O�cial 13.13 12.10 10.37 10.01 8.91 8.40 12.05 9.74 20.24 12.86 10.42 11.31
10-19
Model 13.74 12.17 10.90 10.00 9.31 9.71 14.56 10.82 18.65 12.36 9.41 9.75

O�cial 13.79 12.19 10.85 9.94 10.58 8.64 14.07 10.00 19.62 13.52 10.63 11.34
20-29
Model 13.93 12.33 12.36 10.84 10.98 9.36 15.79 10.84 16.86 12.74 16.47 9.50

O�cial 13.86 12.54 13.01 10.59 11.97 9.12 17.58 10.40 17.86 14.09 17.10 11.54
30-39
Model 12.76 12.98 13.54 11.27 13.60 10.21 16.10 12.38 14.57 13.50 15.70 12.60

O�cial 13.06 12.42 14.08 11.43 14.79 9.81 15.62 12.46 14.54 14.31 14.66 13.65
40-49
Model 14.68 12.51 15.55 11.58 12.85 11.83 16.79 11.66 11.51 14.15 13.76 12.84

O�cial 14.07 11.99 14.97 11.35 14.16 10.41 16.42 11.46 11.52 14.00 14.06 12.22
50-59
Model 13.65 12.05 13.59 12.32 13.07 10.91 12.43 13.62 8.83 13.09 15.83 11.85

O�cial 13.59 11.76 13.33 11.55 13.05 10.63 11.84 13.13 8.48 12.91 15.16 11.47
60-69
Model 9.49 11.90 11.68 13.04 14.68 12.64 8.04 14.92 5.59 12.45 9.50 19.40

O�cial 9.46 10.66 10.65 12.50 12.56 12.19 6.96 15.47 4.69 10.22 8.05 14.80
70-90
Model 8.17 14.30 12.29 20.92 15.43 26.43 3.76 15.01 2.36 9.64 8.03 14.56

O�cial 9.05 16.34 12.73 22.64 13.96 30.80 5.46 17.34 3.05 8.09 9.91 13.68



Calibration of key variables for 2013

Model O�cial
US EU Japan China India Russia US EU Japan China India Russia

GDP (PPP) 100.0 103.4 37.9 96.4 40.3 20.8 100.0 104.2 37.9 96.3 40.4 20.8
Consumption 68.1 60.8 59.8 35.5 60.0 50.2 68.6 57.5 58.0 34.0 61.0 52.0
Government purchases 18.8 22.5 19.5 21.5 17.5 23.8 19.3 23.2 19.1 19.1 16.6 24.3

Government Indicators
Pension benefits 8.2 17.0 7.8 2.9 4.8 9.1 8.5 16.9 6.2 2.6 4.1 8.9
Social insurance revenues 5.4 15.9 2.3 1.8 2.2 7.2 5.7 15.8 0.5 1.9 7.2
Natural resources 0.4 0.3 0.1 0.2 1.2 11.1 1.1 1.5 1.8 0.0 0.4 11.1

Tax revenues 27.8 27.2 33.6 23.6 21.0 19.1 21.0 22.7 26.2 20.9 17.5 18.2
Consumption tax 12.4 14.9 17.4 17.9 13.9 11.7 9.8 11.7 13.7 15.7 11.7 11.3
Wage, capital tax 11.9 9.9 11.2 2.6 3.1 3.3 8.8 8.3 7.0 1.1 2.0 3.8
Corporate tax 3.6 2.4 5.0 3.1 4.0 4.0 2.4 2.7 5.5 4.1 3.7 3.1



Scenarios

I Oil price shock, a 50% permanent drop of price

I Oil price shock and a corporate tax reform, corporate tax
brought to zero and financed by wage and consumption taxes

I Oil price shock and a pension reform, pension system
privatized

I Oil price shock and a combination of a corporate tax reform
and a pension reform



Results
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Results
Impact'on'Tax'Rates'of'a'50%'Fall'in'Energy'Prices
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Results
Impact'on'Tax'Rates'of'a'50%'Fall'in'Energy'Prices'and'Corporate'Tax'Reform
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Results
Impact'on'Tax'Rates'of'a'50%'Fall'in'Energy'Prices'and'Pension'Reform
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Results
Impact'on'Tax'Rates'of'a'50%'Fall'in'Energy'Prices,'Pension'and'Corporate'Tax'Reform
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Summary

I Corporate tax reform may be a useful instrument for the
transition over an oil price shock. Everyone’s welfare is higher

I Pension reform tends to be less e↵ective as a remedy for the
oil price shock. Generations born in several decades benefit
from the pension reform

I A combination of both reforms appears to be even more
e↵ective


