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ABSTRACT

This paper aims to provide a long-term financiaiam for the Viethamese pension scheme
using stochastic modeling for key variables underetuarial framework. In particular, we

project the pension fund balances in order to skether the scheme will be financially

sustainable. The median values of the status-qojegiions show that the pension fund will

be depleted in about 2052 with a 90-percent contideinterval range of 8 years. The

estimated results from our sensitivity tests shbwat tthe retirement age, the indexation
method for pension benefits, and the contributiate rare all crucial determinants of the
pension fund balance in the long term. At the séime, some factors, including coverage
rates, administrative costs, the long-term feytifate, and the rate of return on pension fund
assets play less important roles in determininguhd’s balance.
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1. INTRODUCTION

Demographic changes have significant impacts on s$oeial and economic
performances of countries, regions, and the whadeldv Recently, the most observable
demographic change involves a rapidly aging pomratmeaning that the proportion of
elderly people in the total population is sharphereasing. In the developed and high-
performing developing economies, this situatiorultssfrom important demographic trends:
declining fertility rates, declining mortality raeand increasing life expectancies. Population
aging requires extensive public expenditures ferdaged on pensions and health care, and
therefore influences pension funds, government étsjgnd eventually the long-term fiscal
sustainability of governments.

The aging population problem becomes more seribitds associated with a pay-as-
you-go (PAYG) pension scheme. A number of empirmadlyses indicate that these two
issues are potential threats to the financial taloif pension funds and government budgets
in almost all economies in the world. For OECD does, studies on aging, such as
Hagemann and Nicoletti (1989), Dang et @001), and OECD (2005), find that most of
these countries will face the problems of declinimgestment, saving, economic growth, and
rapidly increasing public expenditures under agsogieties and PAYG pension schemes.
Similar issues are also challenging transitional daveloping economies, especially in the
East-Asian region, in which a huge population isx@@s a result of the economic miracle
and social improvements. Many studies, includinggdiman et al (1996), Heller (1997,
1998), and UNESCAP (2005), also indicate that t#&Y® pension schemes in these
countries will also be facing fiscal imbalancesha near future.

The medium-variant population projections by Unitddtions (2007a) show that
Vietnam is still a young economy with about 7.6geet of the total population aged 60 and
over in 2005, but it will face the same issues gihg@ as other countries in the coming
decades. Recent demographic changes show thakpfctancy at birth increased from 68 in
1995 to 71 in 2007, and fertility rates declineahfr2.8 children per woman in 1995 to 1.9 in
2007 (International Database-IDB, 2008). The afemetioned population projections also
indicate that the elderly population will increasgnificantly, reaching 26.1 percent in 2050,
and the total dependency ratio will be mostly dniviey the elderly dependency ratio.
Furthermore, previous studies on the current plybtitanaged PAYG scheme in Vietnam
also show that the scheme will face financial ity and generational inequity if there are
no systematic policy reforms. For instance, Ngu§gfi94) shows that on average the amount
contributed by a laborer over 30 years will onlydise to pay for retirement benefits for 6-8
years, while the average life expectancy at retmnis about 15 years. Giang (2004, 2008a)
and Nguyen (2006) find that the pension fund wdlftmancially depleted in about 40 years
under the current regulations.

The number of studies on the long-term status ef\flethamese pension scheme has
increased over the past decade, but these studies limitations due to the deterministic
estimation techniques. The common drawbacks of gaimiques are presented in a number
of studies, such as Foster (1994), Bongaarts atatd®1(2000), and the American Academy
of Actuaries (2005). This paper will mitigate thenitations of the previous studies by using
stochastic estimates of key variables under arageturamework. In particular, the paper
will provide estimates showing different long-tefinancial prospects for the Vietnamese
pension scheme. We will also present the resulés afodifying a number of parameters to
show the critical factors of the scheme’s finansiability.



The remainder of the paper is organized as foll@®extion 2 presents an overview of
the Vietnamese pension scheme with an emphasigpmegulations for contributions and
benefits. In Section 3, we provide a brief summafythe relevant studies, in which we
emphasize their projection methods and main firglifithe analytical framework, data, and
assumptions are presented in Section 4, while @e&idiscusses our findings and policy
implications. Some remarks in the last section wolhclude the paper.

In general, the median values of the baseline ptiojes show that the pension fund
will be depleted in about 2052 with a 90-percentficence interval range of 8 years. The
estimated results from our sensitivity tests shbwat tthe retirement age, the indexation
method for pension benefits, and the contributiate rare all crucial determinants of the
pension fund balance in the long term. At the sime, some factors, including population
coverage rates, administrative costs, the long-tiemtility rate, and the rate of return on
pension fund assets play less important rolesteraening the fund’s balance.

2. THEVIETNAMESE PENSION SCHEME AT A GLANCE

The pension scheme is a component of the sociaténse system, which has been in
operation since the early 1960s. Prior to 1995,pthiesion scheme, which provided a non-
contributory defined benefit, covered only the emypes in the state sector, and it was
managed by different public agencies under the rsigien of the government. In that
scheme, the benefit levels for retirement werengefiby the number of working years and
the reference wage (usually, it was the wage ofasieyear prior to retirement). The benefits
were paid by the social insurance fund, which wasdéd by contributions from employers
and government subsidies. The fund was managedyaanteed by the government. For
about thirty years, the scheme significantly cdmiied to the income and living standards of
the insured people.

However, dramatic changes in the economy and sowigh the growing private sector
resulting from theDoi moi (renovation)programs in 1986 forced the government to reform
the scheme. The reform led to the establishmena giublicly-managed pay-as-you-go
defined-benefit (PAYG DB) scheme in 1995. Vietnaoti@l Security (VSS) is responsible
for administration of this scheme under the guaesbf the government. Due to this reform,
the current pension scheme has two kinds of beagés, i.e. pre-1995 and post-1995
pensioners. The former’'s benefits are paid direftttyn the government budget, while the
latter's benefits are entitled to and paid by ti&Svfund. All current contributors are entitled
with the VSS.

Though participation in the scheme is mandatoryafbemployees of both the state and
non-state sectors in Vietham under some certaiditons, the actual coverage rate of the
scheme is very low. According to MOLISA (2006), ttmverage rate of the scheme was only
about 15 percent of labor force in 2005 (or aboyte®cent of the whole population in
Vietnam), in which 60 percent were from the statetsr (which represented only 10 percent
of the labor force), and the remaining 40 perceetewfrom the non-state sector (which
accounted for 90 percent of the labor force). Therage compliance rate was only 72
percent in 2004 (Nguyen, 2006).

For the pension and survivorship, an employee ioriers 5 percent of monthly salary,
while an employer contributes 11 percent of payretbm 2010, the contribution rates of
both employees and employers will increase by tereage point every two years until they
reach 8 percent and 14 percent, respectively. 052the average contribution was VND
258,000 (about $US 17) per capita per month, basdtie minimum wage of VND 450,000,
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and the average length of service of the currentribmtors was about 13.5 years (MOLISA,
2006).

A retirement pension is normally paid to men andneao at the age of 60 and 55,
respectively, who have at least 20 years of comtiobs. Pension benefit formulas vary
depending on the number of years of contributidfisto the 18 year of contributions, the
pension accrual rate is 3 percent, and is therrépefor males and 3 percent for females for
each additional year. Conversely, the pension atcaie will be reduced by 1 percent for
each year of early retirement. If contributions éndoeen paid for in excess of 30 years for
men and 25 years for women, the retiree can re@iv@dditional lump sum payment of half
a month’s average salary for each year of the exddse maximum replacement rate is 75
percent. If the total number of contribution yemrdess than 20, retirees can only receive a
lump sum payment of 1.5 times the average montalgrg for each year of contributions.
There is no floor or ceiling for pensionable eagsinThe reference earnings for estimating
pension benefits is calculated as the average whtie last 10 years prior to retirement for
contributors who have been lifetime employees efdtate sector, or the average wage of the
whole working and contributing time for other cabtitors. Recently, the average
replacement rate was 69 percent, and the avertigenmrent age for males and females was
57 and 52, respectively (VSS, 2004). The dependeatly of the scheme was about 5.8
percent in 2005, meaning that 1 pensioner was edvay 17 contributors.

Most of the accumulated pension fund assets hawn bent to or invested in
government-guaranteed sources, including state-dwoemmercial banks, government
budget, treasury bonds, or the Development Assist&und (DAF). These assets usually
earn lower average rates of return than the avearag&et rates for bank deposit (Nguyen,
2006; Giang, 2008b).

3. A REVIEW OF RELEVANT STUDIES

Since the early 1990s, instead of using traditicshetierministic (or scenario-based)
modeling, researchers have been interested in sgiefastic modeling to evaluate the long-
term financial capacity of social security schenpsticularly in OECD countries. Ronald
Lee, Shirad Tuljapurkar and others have producsetias of studies to discuss the impacts of
demographic changes on the long-term finances eflllS. social security system. In Lee
and Tujapurkar (1998a), they make a population cfase for the period 1994-2070 by
creating stochastic forecasts for mortality andilfgr, and using a deterministic forecast for
net immigration. For the economic variables, theyjaon most of the assumptions from the
Social Security Administration (SSA) determinisfarecasts, but they do make stochastic
forecasts for the productivity growth rates aneiest rates, which follow independent AR(1)
processes. In another paper (Lee and Tuljapurle@8H), they also use stochastic forecasts
for these variables, but the productivity growther&llows an ARMA constrained mean
(ARMA-CM) model, while the interest rate follows akR(1). In these two papers, the
authors also examine how much these variables ibatgérto the uncertainty of financial
forecasts by alternatively allowing these varialiebe deterministic or stochastic.

Also, to see only the impacts of demographic charagethe U.S. Old Age, Survivor,
and Disability Insurance (OASDI) Trust Funds, Tpljar and Lee (2000) make stochastic
population forecasts with stochastic mortality #ewility, and deterministic net immigration,
while taking values of economic variables, suchtlas inflation rate, real interest rate,
productivity growth rate, and labor force partidipa rate from the Trustees’ 1995 report.
They find substantial differences in possible fattnajectories of the fund, and then suggest
using stochastic forecasts with supplementary nustio examine uncertainty. In a similar
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work for stochastic projections of the Social Sagurrust Fund, Leet al. (2003) also make
stochastic forecasts for real wage growth, ther@sterate, and equity returns using a vector
autoregression. They then examine several plansctieving long-term solvency by raising
the normal retirement age, increasing payroll tages investing some portion of the fund in
the stock market. Further examining the impactsietf immigration in the social security
fund, Leeet al. (2004) make stochastic forecasts for this vagiahd the results show that
stochastic net immigration makes only little diface to the probability distribution of the
old-age dependency ratio, and thus a small diffexem trust fund projections.

In developing their own long-term actuarial model évaluate the Social Security
Administration (SSA)’s 75-year projections of theu3t Funds, the Congressional Budget
Office (2001) makes stochastic forecasts for deayulgc variables (including mortality,
fertility, and immigration) and economic variable@ncluding real wage growth,
unemployment, inflation, real interest rate, diigbiincidence rate, and disability
termination rate). For instance, they estimate ignation and fertility with an ARMA(4,1)
model, and real wage growth and mortality improvetsavith AR(1) processes. To examine
the simulated results, they use both Monte Carrtigjues and bootstrap simulations in
order to generate a probability distribution fotuiie outcomes.

Among a handful of papers discussing the long-t@ension fund balance with
stochastic methods in other OECD countries, Feltt Habermann (2004) discuss the
sustainability of the German pension system undemafraphic uncertainty during
2001-2050. The paper makes stochastic forecasts foilitferand mortality, but uses
deterministic net immigration, to obtain stochagpiepulation forecasts, while economic
variables are estimated by using an overlappingeggion model with three sectors, i.e.
household, production, and government. They findt tdemographic changes have
significant impacts on the benefit levels in thexddgerm. The paper then looks for the
influences of changes in contribution rates andhaeEments rates on the financial balance of
the system, in which generational equity is alsdaous. Bgrlum (2004) uses the same
methodology, but takes net immigration to be stetibaand finds also that the demographic
uncertainty will have substantial influences on tbag-term benefit levels of different
participating cohorts in the Danish PAYG DB pensisystem during the 206Q050
simulation period.

The paper by Kitamurat al. (2005) uses the Asset-Liability Model (ALM) with
stochastic simulation to analyze the Japanese dtnliployees’ Pension Scheme. Among
various variables in the model, they make stocbdetecasts for the growth rate of prices,
growth rate of wages, and rate of investment retirthe pension reserve fund in order to
evaluate the appropriateness of an indexation wiech affects future benefit levels and
financial conditions of the scheme.

4. ANALYTICAL FRAMEWORK, DATA, AND ASSUMPTIONS
4.1. Projectionsfor Pension Fund

To assess the long-term financial capacity of teasmpn fund, we need to make
projections for the related indicators of the sceeincluding demographic factors (such as
population and active labor force), macroecononactdrs (such as inflation and wage
growth), and pension scheme indicators (such aseacontributors and pensioners). The
general projection flows are illustrated in Figdreln this paper, we will apply stochastic
estimates for some key variables in order to p@wdtimates for the pension fund balances
in the period 2005-2105.



Figure 1. Projection Methodology for the Pension Fund Balance
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4.2. Projectionsfor Population and Labor Mar ket

Our projections for population and the labor mar&st illustrated in Figure 2. The
development of population projections depends omethmajor factors: fertility rates,

mortality rates, and net immigration rates.

Figure 2. Projection Methodology for Population and Active Labor Force
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The population projections are based on an itexgthocedure with an initial year. To
project the population in subsequent years, we aoenthhe population of the previous year
with the projected rates of mortality, fertilityné net immigration for each age. Population
projections can be expressed as follows:

POP,, = L,POP, +MIG,POP, (1)



wherePOP is ann x 1 vector of gender-specific population totals catedl by age fon ages;
MIG is ann x 1 vector of net immigration rates by ageepresents the projection year; and
is then x n Leslie Matrix:

0 0 . 0
I-m, O 0 .. .. O
L= 0 1-m, 0 0 .. O | )
0 0 o o 0 1-m,|

where f(x,t) and m(x,t) respectively represent the gender-specific fertilates and central
death rates for people ageluring the yeat.

Figure 3. Distribution of Viethamese Population, 2005
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Source: Own calculations using IDB (2008) and VHLZ294.

Our base-year for population projections is 200% the data are obtained from IDB
(2008). The data are available by gender and fear-yage groups between 0 and 99, and for
the sum of individuals aged 100 and over. For ptajes, we expand the population data in
2005 from 5-year age groups to 1-year age groujps ike population pattern by age and
gender from the Vietnam Household Living Stand&dsrey (VHLSS) in 2004. This survey
provides representative population data for alliolegy and areas of Vietnam. Figure 3
presents the population pyramid by age and germdéfiétnam in 2005.

In the case of migration, as the data for net ma@onal migration by age and gender in
Vietnam are rare and not available to date, wethisddapanese population’s net immigration
structure as proxy for Vietham. The data show tl@timmigration has not had significant
impacts on the size of Japan’s population, whisl &las been the case for Vietham since the
1980’s to date. The data are obtained from thesBtat Bureau of Japan’s Ministry of Public
Management, Home Affairs, Posts and Telecommumicat{Okita et al., 2008).



Both mortality and fertility rates are projectedngsthe Lee-Carter method, which has
been described in a number of studies (see, foanns, Lee and Carter 1992; Lee 1993,
2000; Lee and Tuljapukar 1994, 1998; and Lee anteM2001). The method for mortality
uses the historical age-sex breakdown of centraihdeates by single year of age, and uses
the notion that mortality can be decomposed in®ggecific and time-specific components.
In general, the model for mortality forecasts carplesented as follows:

logIm(x,1)] =a(x)+k(t)b(x)+ &(x.1), 3)

wherem(x,t) is the central death rate of a person ag&uthe yeait; a(x) represents time-
invariant general age pattern across the mortatityedule;b(x) reflects the time-invariant
relative speed that various ages respond to the-vamying trend in mortality, which is
presented bi(t); and&(x,t) is the error in this approximation to the actuge achedule.

In estimating these models, standard regressidmitgees cannot be used, because
none of these terms are observable. Instead, aulamgalue decomposition (SVD)
techniqué is used, and it leads to settia(x) equal to the time average laig[m(x,t)] over
the historical data, and using the matrix of deers, log[ m(x,t)]-a(x), in the SVD routine.
The estimates are derived from constraints thastime ofk(t) terms ovet equals 0 and the
sum ofb(x) terms oveix equals 1. In other word§VD can help us to transform the tasks of
forecastindog[ m(x,t)] into forecastindg(t) and the errog(xt).

Similarly, the model for estimating fertility cafsa be expressed as follows:

log[f(x,H)] =c(x)+1(t)d(x)+e(x,1), (4)

where f(x,t) is fertility of women aged in the yeart; c(x) is an addictive age-specific
constant, which reflects the general age patteriertfity; I(t) is a period-specific index of
the general level of fertilityd(x) reflects the responsiveness of fertility at agéo the
variations in the general level, ang(x,t) represents any remaining residual of this
approximation.

The key to forecast these age-sex variables is s&unae that the age-specific
components of the model will remain constant in thire. After fitting an appropriate
model, 1000 Monte Carlo simulations are producedgughe specified model, in order to
obtain a probability distribution over mortalitycifertility.

In this paper, we use yearly data of mortality sdfier the Vietnamese population by
five-year age groups, in which data for the yed@9l8re obtained from Lopez et al. (2000),
while those for the period 2000-2005 are obtairredhfWHO (2008). The former provides
mortality rates for all ages between 0 and 84, thedsum of individuals aged 85 and over,
while the latter provides mortality rates for atiem between 0 and 99, and the sum of
individuals aged 100 and over. We use the CoaleGunml (1989) method to extend data for
the year 1999 to get consistent data with thod&/idD. Then, for the sake of simplicity, we
assume that all individual ages have the same fitprtates as the average rate of their
respective age groups, in order to get historicattatity rates by age.

! The SVD theorem states that any p matrix (namely, matriA) can be factored dsnxp:UnannxpVTpxp
whereU,, is ann x n orthogonal matrix, an¥,, is ap x p orthogonal matrix, an8, is ann x p matrix
with singular values of on the main diagonal, and zeros elsewhere.
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For fertility projections, we also use annual diatathe period 1990-2005, which are
obtained from the IDB. This dataset provides histirfertility rates of all the females aged
15-49 by five-year age groups. Also for the saksioiplicity, we assume that all individual
ages have the same fertility rates as the avermgef their respective age groups, in order to
get historical fertility rates by age. The datawtibat the total fertility rate (TFR) in Vietnam
has experienced a decreasing trend over the pastiesades, from 3.65 in 1990 to 1.94 in
2005. We assume that the long-term total fertitte will fluctuate around 1.85, which is the
same as the assumed rate for the medium-variajgcgioms of the United Nations (2007a).
Also, to estimate the number of newly-born childisngender, we assume that the average
historical birth rate, which was 1.06 boys per gidring 1990-2005, will remain for the
whole projection period.

With the projected total population described ahawve can get the projected working-
age population, i.e. the 15 to 59 year-old popoitatWe assume that the total labor force
participation rates by age and gender in 2005 neithain the same for the whole projection
period. The projected rates of labor force paréitogn and the projected working-age
population will produce the projected active lalberby age and gender, which in turn are
important for estimating the number of contributéos the pension scheme. Labor force
participation rates are available from yearly sysven labor and employment during 1996-
2005 by the Ministry of Labor, War Invalids, andct&d Affairs, Vietnam (MOLISA).

4.3. Projectionsfor Active Contributorsand Pensioners
4.3.1.Current and New Active Contributors

The projected number of active contributors will t&lculated using the projected
active labor force. Although active contributorsrfr state and non-state sectors still have
different treatments under the current regulations, will not consider any differences
between these people in our projections. Thisresagonable assumption in the long term, as
the Vietnamese government is currently undertakingriety of policy measures to close the
gaps, particularly for wages, between the two s$scto

Figure 4. Projection Methodology for Active Contributors
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Source: Own modifications using ILO (1998).

Figure 4 illustrates our projection methodology foe number of active contributors.
We will project the number of active contributossdge and gender using the historical data
on the percentages of active laborers participatirthe pension scheme by age and gender.
Data on the current active contributors, providgd MMOLISA (2006), are presented by
gender in 5-year age groups. For the projectiopgaes, we use the representative data from
VHLSS 2004 to adjust the current active contribsitoy single age and gender.
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Figure 5. Distribution of Active Contributors by Age and Gender, 2005
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Source: Own calculations using MOLISA (2006) and\3$ 2004.

Figure 5 shows the age distribution for male anddie active contributors in 2005.
Such a distribution was inherited from the facttthmany pre-1995 scheme’s contributors
transferred their status to the post-1995 schenmanwhe VSS was established.

Over the past decade, the coverage rate of thegmessheme, which is measured by
percentage of the labor force participating in suheme, gradually increased from 8.4
percent in 1996 to about 15 percent in 2005. Uridercurrent regulations of the Social
Insurance Law, the coverage rate is expected tease further. Moreover, coverage should
increase as the urban population share grows @&05). Therefore, we will use the
urbanization projections by United Nations (200#bgstimate the growth of coverage rates
for the Vietnamese pension scheme. Since the datprasented in 5-year intervals from
2005 to 2050, we recalculate to get yearly grovettes, and assume that the urbanization
growth rates for the period 2050-2105 will be thene as the average rate of 2045-2050.

Figure 6. Historical and Projected Coverage Rates, 1996-2105
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Source: Own calculations using VSS (2004), MOLI2AQ6), and United Nations (2007b).
Figure 6 shows the historical and projected cowenages of the Viethamese pension

scheme in 1996-2105. We assume the coverage rhteevabout 66 percent of the projected
active labor force at the end of the projectioriquer

11



4.3.2.Current and New Pensioners

For the current pensioners, we will use stochdstigmojected mortality rates for the
general population to estimate the number of peapteining over time from the 2005 base.
Even though it is commonly recognized that pensixripients may have lower mortality
rates and higher life expectancy than the averagelption because they usually have better
healthcare treatment and other social servicesasgumption is necessary because historical
data on mortality rates for the pensioners by age gender are not available. We only
consider pensioners belonging to the VSS (or p88&1scheme). We will not consider pre-
1995 pensioners, as they belong to the governnystera, and their benefits are paid by the
government budget, which is separate from the V&Sipn fund.

Figure 7. Distribution of the Current Pensioners by Age and Gender, 2005
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Figure 7 shows the age distribution of the curreate and female pensioners in 2005.
The distribution shape results from the situatiat some people contributed in both the pre-
1995 and post-1995 periods. Most of the pensiowers at the normal retirement ages, but
there were also a number of early pensioners.

For projections of new pensioners, it would not teasonable to assume that
individuals will contribute fully from the time tlyeenter the labor force to the time they
reach the full retirement ages, and thus we asdim@emale and female contributors on
average will retire at age 57 and 51, respectiviehised on the data for current pensioners.
Such retirement ages are hereafter referred theagsssumed retirement ages. We estimate
the number of new pensioners using the projectedbeu of active contributors over time.
As historical data for retirement rates by age gadder are not available to date, we will
estimate the number of new pensioners at the assustieement ages as percentages of the
active contributors in the previous year at the-reteement ages, and assume that these
percentages will remain over the projection periodaddition, the existing data show that
the average length of service of male and fematécpgeants were 33.75 and 31.25 years,
respectively, which in turn provides respectivelaepment rates of 70.5 percent and 68.5
percent.

4.4. Projectionsfor Macroeconomic Variables

There are many relevant macroeconomic variablesrtéed to be considered in the
long-term financial projections for the pensionestie. In this paper, we take the following
variables to be stochastic: (i) inflation rate) (@al interest rate, and (iii) real wage growth.
We assume that these variables are independerntlydantically distributed (i.i.d) with log-
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normal distributions, in which means and varianees estimated from their respective
historical patterns as shown in Table 1.

Table 1. Historical Valuesfor Time-series Data

Variable Time Period Arithmetic Star_ldgrd Source
Mean Deviation
IMF International
Inflation (headline CPI) 1994 - 2005 2.64% 3.44% Financial Statistics

(various years)

MOLISA (2006) and
Real investment return for 1996 - 2005 3.35% 37305 MF  International
pension fund assets Financial Statistics

(various years)

IMF Country Statistics
Real wage growth 1992 - 2005 5.20% 1.20% for Vietnam (various

years)

Figure 8. Average Contribution Wage of the Current Contributors by Age, 2005
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Figure 9. Average Benefit of the Current Pensioners by Age, 2005
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For the projections, we assume that both contrisuiwages and pensioners’ benefits
will be adjusted by the projected nominal wage dlowates, which are the sum of the
projected real wage growth rates and the projeictiation rates. Figure 8 presents the by-
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age wage pattern of the current contributors asemgages of respective male and female
wages at age 20, while Figure 9 shows the normhlmefits of the current pensioners as
percentages of respective male and female pensiobenefits at their assumed retirement
ages.

4.5. Projectionsfor Pension Fund Balance
As presented in Figure 1, the pension fund balaegends on total revenues and total
expenditures. In this paper, we assume that t@e¢nues only include revenues from
contributions and investment returns, while totghenditures only include expenditures for
retirement, survivorship, and administration.
Revenues
Revenues in yedr(Rev;) can be defined as follows:
Rev; = contributions; + investment returns (5)
= number of contributors; * average wage; * contribution rate, +
+ funde1 * (1+ry),
in whichry is the projected rate of return on investmentgeiart.
Expenditures
Expenditures in yedr(Exp;) can be defined as follows:

Exp: = Retirement; + survivorship; + administrative costs = (6)

number of retirees; * average benefit; + survivorship; +administrative costs
number of retirees; * average reference wage, * average replacement rate +
+ survivorship; + administrative costs

As mentioned above, the benefit formula is varied lheneficiaries from different
economic sectors, since it refers to different nemiee wages, which are used to estimate
pension benefits. The dataset, however, does mgude detailed information on the
relationship between average compensation and tlerage reference wage of the
contributors by age and gender, and thus it woddrdasonable to assume that average
reference wages for males and females are propaltito their respective average
compensation at the time of retirement. In practite actual difference between these
indicators gradually reduced from about 15 perderit998 to 5.7 percent in 2062nd we
therefore assume that the average reference wagdast 90 percent of the average
compensation at the time of retirement throughdet projection period. In addition, the
average replacement rates for male and femaleilooturs in 2005 will be used, and they are
also assumed to be unchanged during the projepéoad.

A further issue is that the benefits of dependantsurvivors (e.g. children, spouses, or
parents) will entail lump-sum or monthly paymeritsis infeasible, however, to estimate
these benefits with existing data. For the prepemposes, these payments are assumed to
represent about 20 percent of total retirement filernia each year, which is in line with the
historical situation.

% These figures are respectively from Holzmann &248100), and own estimation from VSS (2004).
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As regulated, the total administration costs areiaédo 4 percent of the total
contributions each year. We assume that this rdteemain until 2020, and then decrease to
2 percent afterwards, as this represents the gowatis current intentions.

4.6. Senditivity Analysis
In order to examine how the pension fund balanck & changed when relevant
variables change, we will conduct sensitivity asaly as well. Table 2 summarizes our

sensitivity tests.

Table 2. Sengitivity Tests

Test Variable Baseline Value Modified Value

1 Inflation Mean value is 2.64% Stochastic forecadties are reduced by 1
percentage point

2 Real wage growth Mean value is 5.20% Stochastichst values are reduced by 1
percentage point

3 Real returns on pension Mean value is 3.35% Stochastic forecast valueseaheced by 1

fund assets percentage point
4 Coverage rates Continuous rise in Coverage Rates remain at their 2005 value

coverage rates up to 66% of 15% throughout the projection period
of labor force in 2105
5 Retirement ages Men retire at 57, Womer{1) Men retire at 58, Women at 52 (Higher
at 51 Retirement Age)
(2) Men retire at 56, Women at 50 (Lower
Retirement Age)

6  Administrative costs 4% of contributions until Always 4% of total contributions
2020, then 2% thereafter
7  Cost-of-Living- COLA for benefit (1) COLA for benefit payments is inflation
Adjustment (COLA) payments is hominal rate.
wage growth (2) COLA for benefit payments is inflation

rate plus one half of real wage growth.
(3) COLA for benefit payments is nominal
wage minus 1 percentage point.
8  Contribution rates Currently 16%, but adjusAlways stay at 16%
upward to 22% by 2014
and thereafter
9  Long-term total fertility = Expected to be 1.85 Assume to be at replacemenbfa.1
rates

As inflation and real wage growth play key rolesadjusting pension benefits and
contributions, in the first and second tests, wk @dansider how the pension fund balance
will be influenced when stochastic forecast valudseach variable are reduced by 1
percentage point.

In the third test, the assumption that the stoahdstecast values for the pension fund
returns are 1 percentage point less will also lzenéixed to see more clearly about the role of
investment returns.

Coverage rates are usually considered as an inmpdetetor in balancing the pension
fund. Thus, in the fourth test, we will compare quojected coverage rate increases to a
coverage rate that stays at the current level ér&gmt of the labor force).

There have also been a number of debates aboautrent normal retirement ages. As
the assumed retirement ages remain for the whapgegiron period, we will conduct two
analyses in the fifth test. The first scenario, apniigher retirement ages, assumes that male
and female contributors will retire at 58 and 5angeold, respectively. Conversely, the
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second scenario, namely lower retirement agesassthat male and female contributors
will retire at 56 and 50 years old, respectively.

In the sixth test, we consider the role of admraisie costs by comparing a scenario in
which administrative costs always stay at 4 peroéeich year’s total contributions.

Regarding indexation of pension benefits, we withmine in the seventh test how the
pension fund balance will respond to a scenariwvlinch pension benefits are indexed to
inflation, instead of nominal wage growth.

In the eighth test, we will also examine the impaaftcontribution rates on the pension
fund balance. In our test, we assume that the totatribution rate will stay at 16 percent for
the whole projection period.

Lastly, as fertility rates play an important role demographic changes, we will
compare our estimates with an assumption thatdhg-ferm total fertility rate fluctuates
around 2.1, which is higher than our baseline valuk 85.

5. ANALYSISOF FINDINGS
5.1. Projected Population

Figure 10. Projected Population, 2050 and 2105

Stochastic Forecast of Vietnam's Population Pyramid in 2050 Stochastic Forecast of Vietnam's Population Pyramid in 2105
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Source: Own calculations.

Figure 10 presents results from the stochastic lptipn projection for Vietnam in
2050 and 2105. The median forecasts are surroubgexd 90 percent confidence interval.
The aging process can be seen with these two papulayramids, as the number of children
will experience dramatic declines, while the numbérelderly people, especially oldest
people (aged 80 and over), will increase substintia
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The aging population can also be observed withetimgortant dependency ratios: (i)
the youth dependency ratio, which is estimated ey number of children (aged 0-14)
divided by the number of working age people (aged9); (ii) the elderly dependency ratio,
which is measured the number of elderly (aged 60 aver) divided by the number of
working-age people, and (iii) the population depamy ratio, which is measured by the sum
of the aforementioned dependency ratios.

Figure 11. Projected Dependency Ratios, 2005-2105
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Figure 11, which shows the median projections sumded by a 90 percent confidence
interval, indicates that the population dependemtip will be mostly driven by the elderly
dependency ratio. In other words, the growth rétgoath will be dominated by the growth
rate of elderly population in the coming decadapeeially from 2020 onwards. The youth
dependency ratio can actually be expected to deermdmoughout the projection period. This
has important implications for any social and ecormopolicies related to demography.

5.2. Projection Resultsfor the Pension Fund Balance: Baseline Scenario

Figure 12. Projected Pension Fund, 2005-2105: Baseline Case
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Figure 12 presents the baseline projected pensiod With median values, which are
surrounded by a 90 percent confidence interval. Mieelian values show that the pension
fund size will peak at about VND 2.5 trillion in 20, and then decrease rapidly to zero in
2052. In other words, the pension fund will be @& in 2052 under current regulations.
Within the bound of the 90 percent confidence wdagrwe can see that such depletion can
happen as early as in 2048, and as late as in 206 finding is also consistent with some
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previous studies on the deterministic projectiomsthe long-term pension fund balance in
Vietnam, such as Giang (2004, 2008), Castel andaR2005), and Nguyen (2006). It means
that, without further reform considerations, theetviemese pension scheme will face a
variety of financial difficulties, which in turn selt in generational imbalances between
participating cohorts.
Figure 13. Projected | nvestment | ncome
as a Percentage of the Projected Revenues, 2005-2105: Baseline Case
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Figure 13, which shows the median projections surded by a 90 percent confidence
interval, indicates that investment income willypk small role in the total revenues of the
pension fund, as its peak will be about 24 peroémle total revenues in the early 2030s. In
other words, participant contributions will be theain driving force for pension fund
revenues during the projection period.

5.3. Projection Resultsfor the Pension Fund Balance: Sensitivity Scenarios

Figure 14. Pension Fund under Lower | nflation and Real Wage Growth, 2005-2105
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Source: Own calculations.

Figure 14 presents the stochastic projectionsHerpension fund balance surrounded
by a 90-percent confidence interval in the case tha stochastic forecast values of the
inflation rate and real wage growth are reducedl tpercentage point. The median values
imply that that the pension fund status will not significantly improved in either case.
Lower inflation has almost no effect, presumablycéaese there will be proportional
reductions in contributions and benefits. MeanwHo&ver real wage growth extends the life
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of the fund about two years. Essentially, both atifin and real wage growth affect
contributions and pension benefits in similar wasgsh that the net effect is small.

Figure 15. Pension Fund under Lower Rates of Returns, 2005-2105

x 1¢*&nsion Fund - Investment Returns are One Percentage Point Less
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When the stochastic forecast values of rate ofmstare 1 percentage point less than
those in the baseline projections, the balanceuod fwill not be changed substantially, as
shown in Figure 15. The median values of projestionply that the fund will be zero in
2051, which is only one year earlier than the basgrojections. The estimates within a 90-
percent confidence interval also indicate thatftied depletion will happen in as early as
2047, and 2055 at the latest. The pension fundoisparticularly sensitive to investment
returns because contributions are the main sodnevenues.

Figure 16. Pension Fund under Constant Coverage Rates, 2005-2105
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Our estimates under the assumption that coverags will remain constant at 15
percent also provide similar results, which arespnted in Figure 16. The median forecast
values show that the pension fund depletion wiluwdan 2050, which is slightly sooner than
the baseline projections. Higher coverage rateshegmto slightly extend the duration of the
pension fund as more contributions flow into thagen fund, but eventually this will mean
more benefit payments as well, such that the effeshort lived. Nonetheless, this result is
important because the effect is even more shatllthan may be generally thought.
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Figure 17. Pension Fund under Lower and Higher Retirement Ages, 2005-2105
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Figure 17 presents our estimated results underafdpsver/higher retirement ages in
comparison with the assumed retirement ages. Tihgdmel shows the estimated results
from a scenario of lower retirement ages (56 anddsOmales and females, respectively),
while the right panel shows those from a scenatibigher retirement ages (58 and 52 for
males and females, respectively). In comparisom Wie baseline projections, the median
values of these projections show that the pensim fbalance will get worse under the
former scenario, while it will be significantly impved under the latter scenario. Indeed, we
are finding the first case of a parameter that glayparticularly important role in the
solvency of the pension fund.

Under lower retirement ages, the median forecdsesandicate that the pension fund
balance will be depleted in about 2043, which isuth® years earlier than the baseline
scenario. Estimates with a 90-percent confidentaval for this scenario show that the fund
will become zero in as early as 2040, and 204éatlatest. Conversely, the right panel
shows that higher retirement ages will help to r@mthe pension fund solvency for about
13 more years in comparison with the baseline c@ke. 90-percent confidence interval
values now cover a wider range, from 2060 to 20¥R.these estimates imply that the
dominance of early retirement will become a grdwtllenge for maintaining the long-term
financial balance of the Viethamese pension scheme.

Figure 18. Pension Fund under Constant Administrative Costs, 2005-2105

x Pgtfsion Fund - Administrative Costs Stay at 4 Percent of Contributions
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Our estimated results in Figure 18 are found indhge that administrative costs will
stay at 4 percent for the whole projection peridthe median forecast values of the
projections indicate that the pension fund willdepleted in 2051, which is just a year earlier
than the baseline case. This means that, givem tbwors, the current administrative costs
will not be determinant factor of the pension furadance.

Figure 19. Changesin Pension Fund | ndexation, 2005-2105
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Figure 19 presents the results for three differardt-of-living adjustment (COLA)
changes. The most upper figure shows stochastjeqtians for the pension fund balance
interval when the COLA for pension benefits areexed to inflation, instead of nominal
wage growth. In comparison with the baseline edeésyathe median forecast values in this
case show that the pension fund will stay solventabout 29 more years, i.e., it will be
depleted in 2081. The 90-percent confidence intaralues now range from 2074 to 2091.
The middle figure shows the case when the COLAgisaéto inflation rate plus one half of
real wage growth. The pension fund would stay sal¥er about 15 more years, i.e. it would
be depleted in 2067. The 90-percent confidenceviatealues now range from 2058 to 2073.
The last figure shows the results when changin@C@&A to 1 percentage point less than the
nominal wage growth. The median forecast valuesvstimt the pension fund will stay
solvent until 2054, which is only two more yeararitwill the fund in the baseline scenario.
Modifying the COLA downward can substantially impeothe solvency of the pension fund.
With such a large impact, it is worthwhile to ntibat for the case of the United States, Pfau
(2006) finds that among a variety of different wagygeduce pension benefits, a decrease in
cost-of-living adjustments does provide an effextpath to reform with minimal poverty
increases for the elderly.

Figure 20. Pension Fund under Constant Contribution Rates, 2005-2105
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We also find an important role for the contributiate in maintaining the pension fund
balance. Figure 20 shows the estimated resultsthierpension fund balance when the
contribution rate is kept constant at 16 percehe median forecast values indicate that the
pension fund will be depleted in about 2038, whigli4 years sooner than in the baseline
projections. The 90-percent confidence intervaligalshow a more narrow range, from 2036
to 2041. The estimates imply that contribution satéll become an important factor to
maintain the pension fund balance. It does not mbawever, that the government can
continue increasing the contribution rates, as are expect disincentive effects for working
and increased contribution evasion when socialrggdaxes are too high.

5.4. Pension Fund Balanceunder Higher Long-term Total Fertility Rate
In order to see how demographic changes will imfagethe long-term pension fund
balance, we assume that the long-term total figrtifite (TFR) for the Viethamese population

will fluctuate around 2.1, while other factors wilbe kept the same as those in
aforementioned population projections.
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Figure 21. Projected Pension Fund and I nvestment Income
under Higher Long-term TFR, 2005-2105
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Figure 21 presents the estimated results for theipe fund balance when Vietnam has
a higher long-term TFR. The median forecast valndgcate that the pension fund will be
depleted in about 2055, which is 3 years later thahe baseline projections under the lower
long-term TFR assumption. The 90-percent confidanterval values show a wider range
(about 13 years, from 2050 to 2063) than that & biaseline projections. Though the
improvements are slight, higher fertility does extehe solvency of the pension fund by
providing a larger contribution base.

5.5. Projection Resultsfor the Pension Fund Balance: Reform Proposals

The estimated results from the baseline and seitgiticenarios show that contribution
rates, retirement ages, and indexation methodpdasion benefits will be very important
factors determining the long-term balance of thespgm fund, while the other factors will
not play a significant role. Under assumptions tiettnam continues the current pension
scheme and contribution rates will remain as rdgdlan the current Social Insurance Law,
we will provide two proposals for maintaining thension fund balance over a longer term: (i)
the assumed retirement ages for males and femalegevease to the normal retirement
ages (60 and 55 for males and females, respedtivatyl (ii) the assumed retirement ages
will increase as in (i) and the cost-of-living asljments for pension benefits will be indexed
to inflation.

Figure 22. Reform Proposals, 2005-2105
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Our results for the two reform proposals are presknn Figure 22. For the first
proposal, the median forecast values show thapeinsion fund balance will be substantially
improved in comparison with the baseline case. tRermedian forecast, the fund will be
depleted in 2088, which is 36 more years than & hihseline scenario. Under the second
proposal, the pension fund will be sustainable eweh accumulate large surpluses over the
projection period.

6. CONCLUDING REMARKS

In this paper, we applied stochastic estimatiohrigques to some key variables related
to population and macroeconomy in order to prowadi®ng-term vision for the financial
status of the Viethamese pension scheme. The astimasults show that the pension fund
will be depleted in about 2052 with a 90-percenbfo®nce interval range of 8 years.
Sensitivity tests indicate that the long-term pengund balance will depend significantly on
contribution rates, retirement ages, and indexatiethods for pension benefits, while it will
not depend much on coverage rates, administratigés cthe rate of return on investments,
and fertility rates. Our reform proposals implyttivecreases in retirement ages and inflation
indexation for the pension benefits will help tobstantially improve the pension fund
balance over the long run. With these results,egemmend that Vietnam reform the current
pension scheme as soon as possible in order tdaaimaits long-term financial stability.

Although this paper could mitigate some limitatiaighe previous studies which used
deterministic estimation techniques, it cannot dwome limitations. First, due to the short
length of Vietnamese historical data, the projedian this paper depend on a variety of
strong assumptions. Second, the paper did not &stifimancial gains and losses between
participating generations of the scheme, whichuseful for indicating whether the current
pension scheme can maintain a generational balander a stochastic environment. We
hope to address these limitations in subsequeeaarels.
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