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Abstract

 This paper estimates the public debt of Korean government through the generational accounting method, which is the new way for measuring the public debt made by Kotlikoff. In 1999, the debt to GDP ratio of the Korean public sector is 13.7%. But considering future aging, it may be up to 85%. Last half of the paper, the generational effect of fiscal reform are compared on two scenarios.

1. Introduction

  As indicated in table 1, not a few industrialized countries are planning to reduce the level of the public debt. It means they consider the public debt should be reduced and the level of the public debt is reliable indicator when they consider the public policy. 

In this paper, we consider two aspects of public debt. First, we focus on that the public debt and/or the deficit is very limited information that represents governmental financial situation. Next we examine that the public debt is not reliable indicator by which we consider the public policy reform

Table 1. Approach to the public debt of foreign countries

-----------------------------------------------------------------------------

U.S. 
       1985. Gramm-Rudman Act and Gramm-Rudman-Hollings Act


       1986-90's. Omnibus Budget Reconciliation Act (OBRA)



 (Cap ceiling rule, Pay-as-you-go rule)


       1997. Balanced Budget Act

U.K.
       Thatcher Administration: privatization, agency policy

               1997.5- Blair Administration: Golden-rule


       Borrowing should be within the investment expenditure)

       
       1998.7 Three year limited expenditure plan

Germany
       Budget Round Robin: fixed growth rate budget.


       1999.6 Future Program


       2000- Financial Reconstruction Act

France

Cutting social security expenditure and rising value added tax.


       1997.06- Jospin Administration: Deficit reducing plan

Italy
       Oblico Copeltula (No new policy without financing)


       Public pension reform, medical system reform, financial police 

(anti tax evasion)

Canada
       1993.11- Limited Social security expenditure, privatization


       1997,98,99 Budget surplus

E.U.
       Common Regulation: deficit to GDP ratio should be within 3%

-----------------------------------------------------------------------------

Source: Document of the Ministry of Finance, Japan.

2. Korean Public Debt

In table 2, general government gross public debt of Korea and other OECD countries are listed.

  From table 2, we can categorize these countries into three types. First, Australia, rapidly debt reducing country. Second, Canada, U.K., U.S. and almost other countries, gradually debt reducing countries. Third, Japan, Korea, Spain, debt increasing countries.

  And other finding is Korean debt from 1990 to 1995. In this term, Korean debt was reduced despite of the debt increase of other countries. This was because of rapid growth of GDP in Korea. From 1990 to 1995, the growth rate of GDP from previous 5yeas was 1.6% in U.K., 2.4% in U.S. and only 1.4% in Japan, but 7.5% in Korea.

Table2 General Government Gross Public Debt

As a percentage of nominal GDP

----------------------------------------------------------------------------------------------------

           1970
1975
1980
1985
1990
1995
1999
2000
2001

----------------------------------------------------------------------------------------------------

Australia
..
..
..
..
22.6
42.2
31.3
27.7
26.6

Canada
54.1
44.9
45.6
66.3
73.5
99.2
86.9
82.5
78.5

France
..
..
30.4
37.9
39.5
59.4
65.2
64.6
63.4

Germany
17.5
23.1
30.2
41.6
42.0
59.1
62.6
61.7
60.2

Italy     38.0       57.4
58.0
82.1
103.7
123.1
117.7
115.2    112.3

Japan     10.6      20.2
47.9
64.2
61.4
76.0
105.4
114.1    122.1

Korea
23.5
21.6
15.9
16.3
8.2
6.3
13.7
17.0
19.5

Netherlands49.4
40.2
45.1
68.7
75.6
75.5
62.9
60.6
58.3

Norway
41.8
39.8
43.4
34.6
32.4
41.1
34.3
33.2
30.4

Spain
..
..
20.0
48.6
48.5
68.4
70.4
70.6
68.6

Sweden
30.5
29.6
42.9
64.6
42.9
77.2
68.3
64.4
59.6

U.K.
78.0
62.1
54.5
59.4
39.1
58.9
54.0
51.2
48.6

U.S.
44.5
42.8
39.8
53.5
60.9
68.3
59.3
57.1
55.2

----------------------------------------------------------------------------------------------------

(*)Estimates and projections. Source: Economic Outlook No.66, December 1999, 

OECD Source: Analytical Databank, OECD

3.Information about government financial status

(1) Current Information

  Worrying about the increase of debt to GDP ratio and fiscal deficit, Japanese government made a Fiscal Structure Reform Act in 1997. This act requires deficit to GDP ratio should be within 3% until 2003. It means that government considers the deficit (to GDP ratio) represents the finical status of the public sector and the smaller the deficit, the better. But if we want to analyze the financial concision of some institution, we focus on not only the flow borrowing but also the debt.

  The Debt, the stock of deficit is more important information about financial status, but we should also regard the amount of assts. According to table 3, Japanese public debt is 506 trillion Yen (approximately 5 trillions dollars) and it exceeds Japanese current GDP. It seems very serious figure. But with financial assets, net debt is 91 billion yen, fifth part of gross debt. And with tangible assets, Japanese government is not bankrupt.

Table 3   B/S of Japanese Government in 1997  

10 billion Yen

----------------------------------------------------------------------------------------------------

1.Fixed capital Asset


406,253.6
4.Debt

505,681.9


2.Non-reproducible Tangible Assets
113,305.3

3.Financal Assets


414,591.1
5.Net Asset
428,468.1

====================================================================================================

Total



934,150.0
Total

934,150.0


----------------------------------------------------------------------------------------------------

Source: Annual Report of National Accounts 1998, Economic Planning Agency Japan.

(2) Future information

  When we make financial analysis on some institution, we will use not only current information but also future information. In this paper, we focus on population aging as an important factor on future fiscal situation. The aging means both the number of elderly (retired) people increasing and the number of young (working) people decreasing in one society. The increasing elders raises the expenditure on social security policy such as public pension, medicals and so on. On the contrary, the decreasing young brings lack of tax revenue and social security contribution. So, the population aging means underlying future deficit. This is summarized in table 4.

Table 4 Approaches to Government Debt and Information

---------------------------------------------------------------------------------------------------

 



Present


Future

    


Debt

Asset
Expenditure
Revenue

---------------------------------------------------------------------------------------------------

1
Current, Only Debt
O

X

X

X


2
With Present Asset
O

O

X

X


3
With Future Info.
O

O

O

O


---------------------------------------------------------------------------------------------------
O;Considerd, X;Not Considerd.

  Focusing on the change of the population structure, the Generational Accounting method shows unrealized but no doubt Government debt in present value.

4.Aging of Population

Table 5 indicates recent change of the Korean population structure. Based on the international standard, the aging society is one, which the ratio of over 65 years old people exceeds 7.0%, the aged society is over 14%. Using this standard, Japan, with 16% ratio, is the aged society. Korean society is not the aging society, and far from the  aged society.  But with the ratio of 0-14 is gradually decreasing and the ratio of 65- is increasing, the Korean population structure is on the path of aging and aged society.

Table 5.  Korean Population Structure

------------------------------------------------------------------------------------------------

  
1992
1993
1994
1995
1996
1997
1998
1999


------------------------------------------------------------------------------------------------

0-14
24.8%
24.3%
23.9%
23.4%
22.9%
22.4%
22.0%
21.8%


15-64
70.4%
70.2%
70.4%
70.7%
71.1%
71.3%
71.4%
71.4%


65-
5.4%
5.5%
5.7%
5.9%
6.1%
6.3%
6.6%
6.8%


------------------------------------------------------------------------------------------------

source: Korea Statistical Yearbook Vol.46, 1999, National Statistical Office, Korea

  In table 6, the Korean population projection is listed. In 2000, Korea gets into the aging society. Between 2020 and 2030, Korea will reach the aged society. After 2030 the aging rate will exceed 20%.

Table 6  Korean Population Projection

-------------------------------------------------------------------------------------

         2000   2005   2010   2015    2020   2030   2035   2040   2045   2050   2055

-------------------------------------------------------------------------------------

0-14    21.6%  21.2%  19.9%
18.4%  17.2%  16.0%  15.9%  15.8%  15.8%  15.9%  15.9%

15-64   71.2%  70.1%  70.1%
70.3%  69.6%  64.7%  62.7%  60.7%  60.5%  60.4%  61.5%

65-       7.1%   8.7%   9.9%
11.3%  13.2%  19.3%  21.5%  23.5%  23.7%  23.7%  22.6%

-------------------------------------------------------------------------------------
source: 2000-2030,Korea Statistical Yearbook Vol.46, 1999, National Statistical 

Office Korea. 2035-2055, Author's Estimation using the way of simple 

survival rate method.

5.Generational Accounting

 In table 7, we can see the benefit and the burden by generation in one year. Major beneficiary are younger generations (by public education) and elder generation (by social security). Burdens are imposed to 35-55 years generations. Because of higher ratio of VAT in Korea, elder generations still continue to pay tax through consumptions after they have retired.

Table 7.  Benefit and Burden by Generation in one year

-------------------------------------------------------------

Age

Benefit

Burden

-------------------------------------------------------------

5-9

1.158

 0.000

10-14

1.158

 0.000

15-19

1.158

 0.000

20-24

1.650

-1.400

25-29

0.493

-2.468

30-34

0.493

-3.398

35-39

0.406

-3.492

40-44

0.640

-3.922

45-49

0.404

-4.624

50-54

0.435

-4.363

55-

0.913

-3.166

--------------------------------------------------------------

Note: Age of year 2000. Million won / year. Benefit; Public education, social security benefit, not contains government consumption. Burden; All direct and indirect tax, social security contribution, other all government revenue.
$B!!
(BWay of estimation, see Kotlikoff (1991).

 According to table 8, future population projection listed in table 6 and some assumptions, we estimate Korean public debt from now on.

(1) Debt to GDP ratio

  From table2, Korean debt to GDP ratio seems to be not so serious through the historical level. In 1970, it was beyond 20% and it is estimated less than 20% even in 2001. In 2000, debt is about 76 billion, 17% of GDP.

 Table 8.  Government Expenditure and Revenue to 2050

---------------------------------------------------------------------------------------------------

        
2000
2010
2020
2030
2040
2050


----------------------------------------------------------------------------------------------------

Expenditure 121.0
89.8
65.2
45.2
29.6
18.7


Revenu e
107.9
84.7
61.1
42.2
27.8
17.6


Deficit
-13.1
-5.1
-4.1
-3.0
-1.8
-1.1


----------------------------------------------------------------------------------------------------
Note: assumption: GDP growth rate 6%, interest rate 10%, Discount rate for 

present value is 4%. Unit: Trillion-won present value.

 We can know the underlying debt by summing up the deficit from now to infinite. From 2000 to 2050, it is 282 billion won. Beyond 2050, assuming the steady state, it will be 21 billion. So total debt is 282 plus 21 and current debt 76 billion won. It is 379.8 billion won, 84.6% of current Korean GDP. (Ignoring the current government asset.)

(2) Burden of Future Generation

 Keeping current fiscal structure shown in table8, total debt is 379.8 trillion won. In order to marry the revenue with the expenditure, government needs to raise the tax and/or other revenue. The Generational Accounting defines this additional tax as a burden on the future generations. In order to make total debt to be solved, the differential tax and other burdens should be imposed only on the future generation. These are two times than the burden on current generations. And net lifetime burden is 4 times than current one.

Table 9. Results of Generational Accounting Korea

----------------------------------------------------------------------------------------------

Generations 
Life Time Benefit
Life Time Burden
Net-Burden

-----------------------------------------------------------------------------------------------

Current Generation
25.022

-36.115

-11.093

Future Generation
25.022

-72.050

-47.028

Future/Current        

  1.995

  4.239

-------------------------------------------------------------------------------------------------
Note: Current generation is age 5 in 2000, born in 1995.

Future generation is the generations born in after 2005.

Unit: Million won, present value.

Korea introduced the public pension system lately in 1986. So, Korean current rate of social security expenditure to the total expenditure is as small as 16%. But if that rate rises up to 30%, like other OECD countries, the fiscal status will face more serious condition.

6.Policy Simulation

(1) Fiscal Reform

 The old view for the public debt assert the scale of the debt represents the burden of the future generation. So we should diminish the public burden as listed in table1. But the G.A. method insists that it is the lifetime net burden of each generation to be noted, not the public debt.

 For example, let us consider the following likely scenario. Government raise social security contribution rate to increase the revenue gradually, and cut the social security expenditure to reduce the expenditure in constant rate.

  Table 10.  Estimated Expenditure and Revenue under the Reform Policy.

--------------------------------------------------------------------------------------------------


2000
2010
2020
2030
2040
2050

---------------------------------------------------------------------------------------------------

SSE Change
100%
76%
57%
43%
33%
25%
(1.88% cut per year)

Expenditure
121.0
86.1
60.2
40.4
25.7
16.0

SSC Change
100%
131%
173%
227%
298%
392%
(1.88% raise per year)

Expenditure
121.0
87.2
61.5
41.5
26.6
16.5

Revenue
107.9
86.5
63.9
45.4
30.9
20.3

Surplus
-13.1
-0.7
2.4
3.8
4.3
3.8

-------------------------------------------------------------------------------------------------

Note: SSE Change; Social security expenditure change with 2000 level to be 100%. SSC Change; Social security contribution change with 2000 level to be 100%. Other same as table8. 

 Table 10 is one example. Government cuts social security expenditure form 2000 to 2050 by 1.88% per year and raises the social security contribution from 2000 to 2050 by 1.88% per year. After 2050, both revels are fixed as 2050. By such social security reform plan, the future surplus will make the underlying debt to be zero.

 With old view, making public debt to be zero solves the burden of the future generation. But measured with the G.A. method, the burden of future generation is not improved.

Table 11. Results of the same Reform Policy with Generational Accounting

-------------------------------------------------------------------------------------------------

Generations

Born in

1995
 2005  
2015
2025

-------------------------------------------------------------------------------------------------

Life tine benefit
 22.532
 22.075
 21.754
 21.572

Life time burden
-39.486
-40.879
-41.999
-42.641

Net Burden

-16.954
-18.804
-20.245
-21.069

Each/1995

100.0%
110.9%
119.4%
124.3%

-----------------------------------------------------------------------------------------------

Note: Same as table 9.

 (2) Policy Choice with the G.A. Indicator 

 From table 10 and 11, we can know that the level of debt, deficit and surplus are not suitable indicators, which represent government financial status and the burden of the future generations.

 Finally, we consider the optimal social security reform plan, with the G.A. method. In simulation 1, the social security expenditure is immediately reduced to 54% of current level. In simulation 2, the social security contribution is immediately raised up to 196% of current level.

The results are listed in table 12. In both cases, the government debt will be solved to be zero and generational imbalance is also solved to be fair.

Table 12. Simulations about Social Security Policy

-------------------------------------------------------------------------------------------------

Simulation 1. Immediate Cut of Social Security Expenditure




Current

54% Cut

Difference

Born in 

1995
2005       
1995
2005
1995
2005

----------------------------------------------------------------------------------------------

Life tine benefit
25.0
25.0

22.0
22.0
-3.0
-3.0

Life time burden
-36.1
-72.1

-36.1
-36.1
0.0
35.9

Net Burden

-11.1
-47.0

-14.1
-14.1
-3.0
32.9

Each/1995

100%
424%

100%
100%


------------------------------------------------------------------------------------------------

Simulation 2. Immediate Raise of Social Security Contribution




Current

Raise to 196%

Difference

Born in 

1995
2005

1995
2005

1995
2005

---------------------------------------------------------------------------------------------------

Life tine benefit
25.0
25.0

25.0
25.0

0.0
0.0

Life time burden
-36.1
-72.1

-40.2
-40.2

-4.1
31.8

Net Burden

-11.1
-47.0

-15.2
-15.2

-4.1
31.8

Each/1995

100%
424%

100%
100%

---------------------------------------------------------------------------------------------------

7.Summery

This paper estimates the public debt of the Korean government through the Generational Accounting method. The debt to GDP ratio of Korea is 13.7% in 1999. But considering future aging, it may be up to 85% of GDP.

But debt to GDP ratio, deficit, surplus themselves do not necessary give good information to us for assessing the policy. With the Generational Accounting method, some gradually reforming policy to avoid the sharp fluctuation does not improve the burden of the future generation.

In order to solve the public debt, keeping the generational equity, two simulations are examined.

  Finally, limitations in this paper should be referred. First, the data used in this paper are not sufficient. So re-calculation should be made with more and reliable data. Second, the generational imbalance is not the problem if the private sector setoffs the generational difference with the Barro effect.
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APPENDIX

Income and Expenditure by Age

---------------------------------------------------------------------------------------------------



Income



Expenditure

Age
Earnings
Transfer

Consumption
Direct
Public
Social

Tax
Pension
Insurance

---------------------------------------------------------------------------------------------------

20-24
1,173.2

48.7*

848.4

13.6
17.7
15.9

25-29
1,540.6

48.7*

1,094.2

33.0
30.3
19.2

30-34
1,791.5

48.7

1,182.6

65.2
42.4
23.1

35-39
1,775.2

40.1

1,240.8

70.3
39.1
23.4

40-44
1,941.2

63.2

1,389.6

81.8
43.3
24.5

45-49
2,067.3

39.9

1,562.0

110.2
48.4
26.1

50-54
2,123.3

43.0

1,553.6

98.2
46.5
24.9

55-
1,723.6

90.2

1,375.6

76.9
28.1
21.6

---------------------------------------------------------------------------------------------------

Source: Annual Report on the Family Income and Expenditure Survey, 1999, National Statistical Office. *Age 20-24-29 transfer contains private one, so we use 30-34 one.

Unit; Thousand Won

Rate of Economic Activity by Age

--------------------------------------------------------------------------------------------------

Age
-24
25-29
30-34
35-39
40-44
45-49
50-54
55-

---------------------------------------------------------------------------------------------------


58.3
90.2
97.2
96.6
96.5
95.1
91.5
62.3

----------------------------------------------------------------------------------------------------
Source: Korea Statistical Yearbook. Unit %.

 We use this rate to avoid over estimation on the elder's income and tax expenditure.

Korean 1999 Budget

----------------------------------------------------------------------------------------------------

Current
    Education
Social Security

Economic
Other

Expenditure


and Welfare

Services

------------------------------------------------------------------------------------------------

120,988
  16,593

19,237


19,772

65,386

Standard  
5-24 Per Capita
Transfer Income

 Earnings
Per Capita

--------------------------------------------------------------------------------------------------

Current
Income


VAT

S.S.Contribution 
Other

Revenue
and Corporation Tax

-------------------------------------------------------------------------------------------------

107,923
25,220

        33,608

12,008
          37,087

Standard  
Earnings

Consumption
      Public Pension

Per Capita






and Social Insurance

--------------------------------------------------------------------------------------------------
Source: on the web of http://www.mofe.go.kr

