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Motivation
• Relatively low level of the government debt (positive net wealth) and the 

surplus of consolidated budget in Korea

• Conceptual Problems

- Consolidated budget omits local government and important government 
activities such as Medical Insurance.

- government budget balance and net wealth are the results of past and 
present government activities. Therefore, they cannot be used to evaluate 
the effects of future changes in the economic environment, future cash 
flows of the government budget, or future fiscal policies. 

e.g. Can not evaluate the change in government finance induced by  
population aging , National Pension system.
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Motivation
• Generational Accounting (GA) provides a useful tool for the 

investigation of the sustainability of fiscal policies in Korea.
- Covers all relevant government fiscal policies.
- Forward-looking properties allow us to explore how the 

sustainability of the public finances is affected by future 
developments such as maturing of the National Pension, 
increase in social welfare expenditure and population aging.
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Purpose
• to assess Korea’s long-term fiscal position using Generational 

Accounting. 
• extend the traditional GA calculation in two ways. 

- incorporate prospective changes in age profiles and aggregate 
benefits and contributions of public pensions. 

- incorporate expected changes in social welfare expenditures in 
the future.
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Fiscal Situation in Korea
• Rapid increase in government expenditure and debt

- Debt: 9.4% of GDP (1995) , 20.8% (2001)
- Expenditure:  19.0%(1995), 25.1% (2001)

• Consolidated Budget Surplus
- 3.4 Trillion won , 13.4 Trillion won

• Structural problems of Korean Public Finance
- Excluding the National Pension (NPS) budget transforms the consolidated 

budget balance from surplus to deficit.
- Excluding the NPS fund (75.6 trillion won as of December 2001)

eliminates government net wealth (75.2 trillion won as of December 2001).
- Too generous Public Pension benefits promised compared with 

contribution
- Rapid increase in social welfare expenditure
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• Population Aging
- The speed of population aging is very high, even though current level of 

old age dependency ratio is low.
- Social welfare expenditure will increase.

• Resistance to rise in tax burden and social insurance 
contribution 

- Large magnitude of deficit in National Pension, Medical Insurance, and 
general government account is expected.

• Need a forward looking approach. 
- Consolidated budget and government net wealth are poor indices of 

Korea’s fiscal sustainability. 
- Generational Accounts
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Basic Framework
• Divide current generations by age.
• Treat future generations as one generation.
i.e. we assume that each successive future generation’s net 
payment is the same up to an adjustment for real productivity 
growth.

• Compute net payment of current generations under current 
fiscal policies

• The total fiscal burden of future generations is determined as a
residual, once the net payment of current generations, 
government consumption, and government net wealth are 
determined.  
This implies that Fiscal burden of long-term budgetary 
imbalance is born by future generations.
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Assessing intergenerational stance of fiscal policy
※ Indices for fiscal sustainability

▪ Generational Imbalance (GI) 
= (net payment of future generations/net payment of age 0 -1)× 100

If  GI >0, current fiscal policies are not sustainable. 
i.e. in order to attain long-term fiscal balance, net tax burden has to be 
adjusted sometime in the future.

▪ Required tax (and transfer) adjustment for long-term budgetary balance
Adjust tax burden (and transfer) of cohorts, alive in a specific year and 
thereafter, proportionally until the PV of tax revenue of the future matches 
that of government expenditure including transfer payment and government 
consumption.
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Standard Method
• Forecast the aggregate amounts of each type of tax and transfer 

payment in future years.
• Aggregate amounts are allocated by age and sex based on 

cross-sectional relative age-sex-tax and age-sex-transfer 
profiles derived from cross-sectional micro-data sets. 

• For years beyond those for which government forecasts are 
available, age- and sex-specific average tax and transfer 
amounts are set equal to those for the latest year for which 
forecasts are available, with an adjustment for growth.

• Compute PV of net payment across generations

※ Standard Method is based on the assumption that the age-sex-
profiles of transfer payments and tax burden do not change 
over time. 
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Extending Standard Method
• Incorporate the prospective changes in age profiles and 

aggregate benefits and contributions of public pensions.
- In order to take into account the maturing of National Pension
- Construct Projection Models for Public Pensions 

• Incorporate expected future changes in social welfare 
expenditures.

- assume that the per capita amount of social welfare expenditure will 
increase more rapidly than per capita GDP until it reaches the OECD 
average 
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Calculation Procedure and 
Underlying Assumptions

• Classification of Fiscal Policies
- Social Insurance:
Public Pensions (National Pension, Occupational Pensions) 
Medical Insurance
Empolyment Insurance
Industrial Accident Compensation Insurance

- Social Welfare Policies
Minimum Living Standard System
Other social Welfare services
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- Taxes:
Labor Income Tax
Capital Income Tax
Consumption Tax
Taxes on Asset-holdings
Taxes on Asset Transactions
Other Taxes

- Seignorage
-Government Consumption
Age-Specific Consumption: Education, Health, Social Welfare

Non-Age-Specific Consumption
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Population Projection
• Use the 2001 population projection model of the National 

Statistics Office (NSO) for the period 2001-2050. 
• extend the population projection up to 2110 under the 

assumption that the total fertility rate and age-sex mortality 
rates will remain constant at their 2050 levels until 2110. 

- Average life expectancy is projected to rise from currently 76 years to 83 
years in 2050.

- Assume that the international movement rates remain constant at their 2050 
levels until 2110
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Projecting Contributions and 
Benefits of Public Pensions

• Public pensions in Korea: 
- National Pension (NPS)
- Occupational Pensions. 

Pension for Civil Servants (PCS) 
Pension for Private School Employees (PPS) 
Pension for Military Personnel (PMP). 

• PMP is excluded from the GA calculation, as the necessary 
data are not published. 
Instead, we treat the PMP budget deficit as government 
consumption 
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• National Pension
- Use the long-term projections of the National Pension Corporation (NPC) 
and data published in the National Pension Statistical Yearbook.

- Recalculate the distributions of NPS insurants and pension benefit recipients 
based on the 2001 population projection.

- Recalculate the average income of pension participants and the average 
benefit amount, based on our assumptions about macroeconomic variables, 
such as growth and inflation rates.

• Occupational Pension
- Construct a projection model for benefits and contributions of the PCS and 
the PPS. 

- Distribution of participants and benefit recipients and their aggregates, and 
the profiles of average levels of contributions and benefits by year-sex-age 
are imputed based on data on the statistical yearbooks and some assumptions 
about their joint distributions and macroeconomic variables.
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• Income Tax on Pension Benefits
- project the tax burden on pension benefits under the assumption that the 
average effective tax rates across income levels (adjusted for overall growth 
of GDP per capita) remain constant at current levels.

Fig.3 Public Pension Contribution Profile
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Determining Generational Profiles
• Two steps:

- Compute profiles of the components belonging to each program. 
- compute the weighted average of profiles of components for each program.

• Use various micro-data sets and statistical yearbooks published 
by the government (see Table 5).

- Daewoo Panel , Korea Labor Panel , Family Income and Expenditure Survey , and 
National Survey of Income and Expenditure.

- Use statistical yearbooks published by the government, for the components that are 
not covered by the micro-data sets.

1) Decompose the benefits of each social welfare program into age-specific benefits 
and non-age-specific benefits. The age-specific benefits and the non-age-specific 
benefits are assumed to be distributed equally among the relevant age-sex groups 
and the whole population, respectively. 

2) Compute the weighted average of the benefits for each age-sex group, with the 
weight for each benefit being its proportion of total benefits, and compute relative 
age-sex profiles
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Fig.4  MI Benefit (2000)
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Fig.5 EI Benefit (2000)
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Fig.6 IACI Benefit (2000)
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Fig.7 MI, EI, IACI Contribution (2000)
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Fig.8 MLSS Benefit (2000)
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Fig.9 OSTP Benefit (2000)
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Fig.10 Labor Income Tax (2000)
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Fig.11 Capital Income Tax (1) (2000)
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Fig.12 Consumption Tax (2000)
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Fig.13 Tax on Asset-Holding (2000)
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Fig.14 Tax on Asset Transactions (2000)

(1,000 won)

0

100
200

300

400
500

600
700

800
900

1,000

0 10 20 30 40 50 60 70 80 90

age

male female

Fig.15 Other Taxes (2000)
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Fig.16 Seigniorage (2000)
(1,000 won)

0

5

10

15

20

25

30

35

0 10 20 30 40 50 60 70 80 90

age

male female

Fig.17 Educational Benefits (2000)
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Projection of Aggregates
• Scope of government is based on the definition of National 

Account
- Total Expenditure: 23% of GDP (as of 2000)
- Includes government final consumption expenditure, subsidies, social 

security benefits and assistance grants, current transfers, gross fixed capital 
formation and capital transfers.

- Classify into social welfare expenditure and government consumption.
Government consumption covers consumption expenditure and government 
investment.

• Social Welfare Expenditure
- Public Pensions, Medical Insurance, Employment Insurance, Industrial 

Accident Compensation Insurance, Minimum Living Standards Security, 
Other Social Welfare Services 
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• Government Consumption
- Define government consumption expenditure as government expenditure 

less social insurance benefits and benefits of social welfare services and 
public assistance

- Divide into: age-specific consumption and non-age-specific consumption
- Age-specific consumption: 

education, health, and social security and welfare services

• Social Welfare Expenditures are all treated as age-specific
• The per capita level of age-specific expenditure of relevant 

age-sex groups is assumed to increase at the rate of 
productivity growth

- Exceptions: 
government consumption on health care, social security and welfare 
services, and some transfer payments such as MI, MLSS, and OSTP.

Assume that income elasticity of these expenditure is 1.2.



16

31

- Total amount of government consumption on health care and MI benefits 
(or on government consumption on social welfare and MLSS and OSTP 
benefits) is limited not to exceed 5.94% (or 4.12%) of GDP.

• Per Capita non-age-specific expenditure increases at the rate of 
GDP growth.

• Social insurance contributions are classified as age-specific. 
- Assume that per capita contributions of relevant age groups will increase at 

the productivity growth rate except for the case of MI. 
- MI contribution revenue is 80% of total benefit expenditure.
Difference between them is financed by government subsidy. 
Assume that the difference between the contribution revenue and the benefit 
expenditure per participant of each age-sex group remain constant at the 
level of 2000. 

• Aggregate labor income tax and capital income tax revenues 
are projected under the assumption that per capita values 
depend on productivity growth and the size of the 
economically active population.

• Other taxes are treated as non-age-specific.
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Fig.19 Aggregate Public Pension Benefits

and Contributions
(% of GDP)
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Fig.20 Aggregate MI Benefits and
Contributions (% of GDP)

0%

1%

2%

3%

4%

5%

6%

2000 2020 2040 2060 2080 2100

MI benefits MI contributions

Fig.21 Aggregatge MLSS, OSTP
Expenditure(% of GDP)
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Fig.22 Aggregate Tax Revenue (% of
GDP)
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Fig.23 Aggregate Tax Revenue
(% of GDP)
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Government Net Wealth and 
Discount Rate

• Government Net Wealth:
- Assume 100 trillion won.
net capital income (6.3 trillion won as of 2000) divided by the sum of our 
assumed real interest rate (3.5%) and an assumed inflation rate (3%) is 97.1 
trillion won.

• Discount Rate:
- real discount rate is 3.5%
- inflation rate is 3%.
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Findings
• Benchmark year: 2000
• Productivity growth rate: 1.5% per annum (real)
• Inflation rate: 3%
• Discount Rate: 6.5% (nominal)
• Net payment I: includes an infra-marginal corporation tax 

adjustment. 
Net payment II does not include one. 
Net payment III: includes infra-marginal corporation tax 
adjustment and treats the educational expenditure as transfer. 
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• The accounts (Net Payment I and Net Payment II) for future 
generations for males, females, and combined cohorts are about 
115% larger than those for those aged 0.

- In the case of the Net Payment III, the accounts for future generations are 
about 195% higher than those for the aged 0 . 

- Implies that the current fiscal policies are not sustainable and that a 
substantial fiscal burden is shifted to future generations. 
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Generational Imbalance
• Net Payment of current generations are positive except for the 

cohorts aged 90 and older in the benchmark year.
- due to: (1) large proportion of consumption taxes and capital taxes; (2) low level of 

social welfare expenditure as of 2000.

• Net Payment I is larger than Net Payment II for older 
generations.

- due to that older cohorts hold much larger proportions of net wealth, whose values 
are reduced by the assumed capitalization of some capital income taxes.

• The accounts (Net Payment I and Net Payment II) for future 
generations for males, females, and combined cohorts are about 
115% larger than those for those aged 0. 

- In the case of the Net Payment III, the accounts for future generations are about 195% 
higher than those for the aged 0 . 

- Implies that the current fiscal policies are not sustainable and that a substantial fiscal 
burden is shifted to future generations. 
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Composition of GA
• Public Pensions:

- National Pension accounts for about 25% of generational imbalance (Net Pa
yment I or Net Payment II), and 31% in the case of Net Payment III.

- Pension for Government Employees accounts for 7.9% (Net Payment I or 
Net Payment II), and 9.8% in the case of Net Payment III.

- Pension for Private School Employees accounts for 1.0% (Net Payment I or 
Net Payment II), and 1.2% in the case of Net Payment III.

• Medical Insurance
- Explains about 11.7% of Net Payment I or Net Payment II, and about 14.5% 
of Net Payment III for future generations.
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• Minimum Living Standards Security (MLSS) system 
and other social welfare services and public 
assistance (OSTP)

- The burden is not heavy. 
PV of benefits from these programs at age 0 is about 80.7% of that for labor 
income taxes. 
due to: conservative income elasticity assumed. 

- Cannot preclude the possibility that MLSS expenditures will increase more 
rapidly than we project.
because of reduction of work incentives presented by the MLSS (100% tax 
rate) and population aging

40
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• Structure of Tax Burden

- large share of consumption taxes 
- relative unimportance of labor income taxes
- the large proportion accounted for by taxes on asset transactions

42
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Establishing Generational Balance
• Under the base case assumptions (g=1.5%, r=6.5%, medium 

fertility), the required increase is 56-59% of the tax burden, if 
the adjustment is made only for generations born in 2001 and 
thereafter. 

- If the adjustment is made to all cohorts alive in 2004 and later, the required 
adjustment represents a 19-20% increase in tax burden. 

• Delay in the tax adjustment raises its magnitude. 
- If delay until 2030, it reaches 37-39%.

• If the increase in tax burden is accompanied by the same 
percentage decrease in transfer payments,

- The required adjustment decreases to 34-39% (if the adjustment is made 
only for the generations born after 2000), 12-13% (if the adjustment is made 
to all the cohorts alive in 2004 and later) and 21-22% (if we delay the 
adjustment until 2030).

44
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Sensitivity Analysis
• The alternative assumptions do not change the qualitative 

results.
• Contrary to initial intuition, an increase in the rate of labor pr

oductivity growth increases the generational imbalance.
- Due to the fact that the budgetary imbalance of public pensions and MI is 
worsened as the growth rate increases. 

- PV of public pension benefits is more than double that of future contribution 
revenues. Therefore, the gap between benefits and contributions will increase 
faster than contributions with productivity growth, since the benefits and 
contributions are proportionally related to the income level of participants.
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