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Demographic Shifts and the Real Interest Rate in
an Open Economy: The Case of Korea

This study investigates the impact of demographic changes on real interest rate
dynamics in Korea. We develop an open-economy life-cycle model that incorporates
Korea’s high degree of external openness to analyze historical trends and produce
long-term projections of the real interest rate. The model successfully explains Ko-
rea’s higher real interest rates relative to advanced economies since the 1990s, as well
as the downward trend observed over time. Our findings highlight two key demo-
graphic forces—rising life expectancy and declining fertility—as major contributors
to this decline, albeit with different magnitudes and duration of impact. These results
underscore the importance of demographic trends in shaping long-term interest rate
trajectories and provide implications for macroeconomic policy and fiscal planning.

Keywords: Population Aging, Demographic Change, Real Interest Rate, Life Ex-
pectancy, Fertility Rates, Borrowing Constraints, Life-cycle model
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I. Introduction

The real interest rate is one of the most fundamental prices in modern
economies, shaping the decisions of economic agents across a wide range of ac-
tivities, including consumption, saving, and investment. Consequently, it plays a
central role in determining the transmission of both fiscal and monetary pol-
icy. It is also a critical input in public policy areas such as government debt
management, pension system design and operation, and the evaluation of fiscal
investment projects. Accurately forecasting the trajectory of real interest rates is

thus essential for sound policymaking.
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— — theUS
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Figure 1. Real Interest Rates in Korea and the US
Notes: The real interest rate is calculated by subtracting the past year’s inflation rate from
the unsecured call rate for Korea and the federal funds rate for the United States. For more

information on the data, refer to Sectionl.

As shown in Figure 1, Korea’s real interest rate has steadily declined since
the 1990s, recently falling to around 0%. This persistent downward trend is a key
aspect of the phenomenon known as secular stagnation (Summers, 2014). Secular
stagnation has been similarly observed in the United States and other advanced

economies, although these are not depicted in the figure.

Real interest rates are shaped by both short- and long-term factors. This study
especially focuses on the role of demographic shifts—specifically, the declining
birth rate and rapidly aging population—in determining the long-run trend of
real interest rates in Korea. Korea has experienced a prolonged fall in birth rates,

leading to a sustained decline in population growth and, more recently, popula-
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tion shrinking. At the same time, rising life expectancy has accelerated the aging
process. These demographic developments affect real interest rates through shifts
in household consumption and saving behavior, as well as through changes in the

population structure.

Demographic shifts influence real interest rates through several key chan-
nels. First, slower population growth increases the capital-to-labor ratio, reduc-
ing the marginal productivity of capital and thereby exerting downward pressure
on real interest rates. Second, age-specific saving behaviors introduce composi-
tional effects. Older households typically reduce their saving after retirement, so
an increase in the elderly population may reduce aggregate savings. Conversely,
younger households often save little or borrow due to low income, so a declin-
ing share of younger cohorts could raise total savings. All else equal, a decline
in aggregate savings would place upward pressure on real interest rates, while
an increase would exert downward pressure. Finally, rising life expectancy may
induce households to save more in anticipation of longer retirement periods, ex-
panding the supply of financial resources and contributing to lower real interest

rates.

This paper develops a theoretical framework to examine how declining fertility
and population aging affect real interest rate dynamics, and it decomposes the
relative contributions of these demographic channels. We first construct a model
that captures the key mechanisms through which demographic changes influence
real interest rates. The model is calibrated to match Korea’s demographic and
real interest rate trends from the 2000s to the present. Using this framework,
we quantify the extent to which demographic factors have contributed to the
observed decline in real interest rates and provide long-term projections based on
expected population dynamics. We also aim to inform public policy by projecting
the future trajectory of real interest rates in response to anticipated demographic

trends.

In particular, we extend the conventional closed-economy life-cycle model to
incorporate the features of Korea’s highly open economy. Accounting for interna-

tional capital flows is crucial for understanding real interest rate determination
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in an open economy, as shifts in capital inflows and outflows move the supply
and demand in the domestic financial market, thereby affecting domestic real
interest rates. For instance, even if household savings rise due to population ag-
ing in Korea, a portion of these savings may be invested abroad, dampening the
downward pressure on domestic real interest rates. Conversely, increased capital
inflows from countries like Japan—which underwent demographic aging earlier

than Korea—could have exerted downward pressure on real interest rates in

Korea.
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Figure 2. Current Account Balance, Net Foreign Assets, and Foreign Exchange

Reserves of South Korea
Notes: (a) reports South Korea’s current account balance as a percentage of GDP (CA/GDP), net
foreign assets (NFA/GDP), and foreign exchange reserves (IR/GDP) for all countries worldwide,
while (b) reports South Korea’s current account balance and net foreign assets for major advanced

economies, specifically the United States, Japan, and the European Union.

Indeed, Korea has sustained substantial net capital outflows since the 2000s.
As illustrated in panel (a) of Figure 2, Korea has consistently posted current ac-
count, surpluses since the 2000s, indicating sustained net capital outflows. More
recently, Korea’s net foreign asset position has turned positive, marking its tran-

sition to a net creditor country.! Bernanke (2005) highlighted how the global

1) When calibrating the model, we exclude China from the foreign economy for reasons elabo-
rated in Section 3.1. Korea has run substantial bilateral current account surpluses with China,
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saving glut—characterized by large capital flows from oil-exporting and emerg-
ing economies to advanced economies—contributed to excess global liquidity, a
deteriorating U.S. current account balance, and falling real interest rates. While
Bernanke analyzed these dynamics from the standpoint of capital-importing

countries, this paper focuses on the perspective of a capital-exporting country.

Unlike prior studies that assume full integration of international capital mar-
kets (e.g., Coeurdacier, Guibaud, and Jin 2015), we allow for imperfect capital
market integration during the transition to the terminal steady state. Previous
models often presumed unrestricted international capital mobility, which leads
to a global convergence of real interest rates. However, this assumption is not em-
pirically supported for Korea. As shown in Figure 1, Korea’s real interest rates
have remained persistently higher than those of advanced economies such as
the United States since the 1990s. Hence, we assume that while full integration
is achieved at the terminal steady state, capital mobility is limited during the

transition path toward the steady state.

Despite higher real interest rates in Korea, the country has continued to in-
vest and save abroad—an outcome that cannot be replicated in a deterministic
model with no uncertainty. To align the model with observed capital outflows, we
introduce exogenous rules through which Korean households and the government

save abroad.

Finally, our model assumes that households in both Korea and foreign economies
face borrowing constraints, albeit potentially to different extents. In standard life-
cycle models without such constraints, younger cohorts—characterized by lower
current income—borrow extensively against expected future earnings. In reality,
however, young individuals often face obstacles in accessing credit markets due to
income uncertainty and insufficient collateral. Accordingly, we impose borrowing
constraints that limit households to borrowing only a fraction of their expected

lifetime income.

and excluding China reduces the overall size of Korea’s surplus as in panel (b) of Figure 2.
Nevertheless, the majority of Korea’s net foreign assets are held in major economies such as
the United States, rather than in China. As a result, the net foreign asset position vis-a-vis
other major economies expanded sharply.
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The real interest rate we focus on corresponds to the concept of the natural
rate of interest derived under the assumption of fully flexible prices, as in the New
Keynesian framework commonly used for monetary policy analysis. As such, it
does not exactly align with the concept of the neutral rate of interest, which is
defined as the real interest rate consistent with a closed output gap and inflation
gap. In particular, when the inflation target of the central bank is above zero, price
rigidities may still exert influence even if the inflation gap is closed, resulting in a
divergence between the real interest rate analyzed in this paper and the neutral
rate. Nevertheless, since the long-term trend of the neutral rate is largely shaped
by similar real economic fundamentals, the real interest rate examined in this
study is expected to follow a similar long-run trajectory to that of the neutral
rate. Nevertheless, since the long-term trend of the neutral rate is largely shaped
by similar real economic fundamentals, the real interest rate examined in this
study is expected to follow a similar long-run trajectory to that of the neutral

rate.

We calibrate our model so that it successfully accounts for the relatively
higher real interest rates observed in Korea compared to foreign economies from
the 2000s until recent years, as well as the declining trend in real interest rates
observed in both economies. Then, using this model as a laboratory, we carry out
counterfactual analyses to evaluate the impact of demographic shifts—specifi-
cally increasing life expectancy and declining fertility—on the declining trend of
real interest rates. It is found that increased life expectancy, driven by improved

survival rates, played a more significant role than declining fertility.

More specifically, assuming that fertility rates declined as historically ob-
served but survival rates remained fixed at their 1991 levels in Korea, real interest
rate would have been approximately 0.7 to 1.4 percentage points higher between
1991 and 2024 compared to the historical trend. This indicates that, in reality,
enhanced survival rates increased expected longevity, incentivizing households to
raise their savings for retirement, thereby increasing capital supply and exerting
sustained downward pressure on real interest rates. Conversely, if survival rates
had improved as historically observed but fertility rates remained at their 1991

levels in Korea, real interest rates would have risen by approximately 0.1 per-
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centage points during the same period, with this differential gradually widening
to approximately 0.9 percentage points by the late 2050s. This result highlights
that declining fertility also contributes to downward pressure on real interest
rates by reducing the share of younger populations (who typically have lower
savings rates), thereby raising aggregate savings. However, this fertility-related
effect occurs with a substantial time lag, as it takes time for cohorts born to af-
fect demographic structure, and its magnitude is smaller compared to the impact

of increased life expectancy.

Regarding Korea’s economic growth, the two demographic factors—rising life
expectancy and declining fertility—have opposing effects. Reduced fertility lowers
the labor force, thus decreasing total output. In contrast, increased life expectancy
leads to higher household savings, promoting capital accumulation and enhancing
total output. For instance, had fertility rates remained constant at 1991 levels,
the resulting larger working-age population would have gradually boosted the
growth rate, reaching a peak increase of up to 2.9 percentage points above the
baseline in the mid-2050s. Conversely, had survival rates remained at 1991 levels
without improvement, the growth rate in 2024 would have been approximately

0.4 percentage points lower compared to the baseline.

In the scenario where both survival rates and fertility rates remain constant
at their 1991 levels, the combined effect results in higher real interest rates and
economic growth. Real interest rates immediately increase due to households
promptly adjusting their saving behavior, and subsequently, the entry of addi-
tional cohorts into the labor market reduces the aggregate saving rate, causing a
further rise in real interest rates. Initially, the growth rate is lower due to reduced
capital accumulation stemming from stagnant life expectancy, but as additional
cohorts enter the labor market, growth rates gradually recover and eventually

surpass the baseline.

These results are derived from counterfactual demographic scenarios assum-
ing that economic agents fully anticipate future demographic shifts, consistent
with baseline assumptions. However, if fertility rates recover to OECD average

levels starting from 2025, but economic agents do not anticipate this change, the
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impact on growth rates and real interest rates would initially be limited. Signif-
icantly positive effects would only manifest after the additional births enter the
labor market. Additionally, if Korea gradually extends the retirement age from
60 to 65 starting from 2025, the increased labor supply immediately elevates real
interest rates and economic growth in the short run. However, after the additional

labor supply effect diminishes, growth rates revert toward the baseline trajectory.

This paper is related to several strands of the literature. The first strand
is the group of studies that have analyzed the macroeconomic effects of demo-
graphic changes, including Domeij and Floden (2006), Krueger (2007), Ferrero
(2010), Carvalho, Ferrero, and Nechio (2016), Eggertsson, Mehrotra, Singh, and
Summers (2016), Eggertsson, Mehrotra, and Robbins (2019), Gagnon, Johannsen,
and Lopez-Salido (2021), and Papetti (2021). Studies that have analyzed the ef-
fects of demographic changes in Korea include Kwon (2015), Hong, Lee, and Kang
(2016), Han and Kim (2016), and Kwon and Kim (2020).

In particular, Kwon and Kim (2020) use the model of Carvalho, Ferrero, and
Nechio (2016) to analyze the impact of population aging on real interest rates
in Korea. Compared to Kwon and Kim (2020), this paper uses a life-cycle model
that more accurately reflects demographic changes and also assumes an open

economy.

Several studies have employed the open economy life-cycle model to analyze
capital mobility. Eugeni (2015) and Niemeldinen (2021) use a two-country life-
cycle model to show that inadequate social security systems lead to increased
savings and capital outflows. Kim (2024) explores the effects of contractionary
monetary policy in the United States through a three-country life-cycle model,
finding that its impact is less pronounced in an old country compared to a young
one. However, these studies differ from our work because they do not account for

financial market frictions, such as borrowing constraints or investment costs.

Coeurdacier, Guibaud, and Jin (2015) introduce heterogeneity in economic
growth rates and borrowing constraints across countries in an open economy
life-cycle model with borrowing constraints, explaining differences in private sav-

ings rates across countries, capital flows from emerging markets to advanced
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economies, and the downward trend in global real interest rates. This paper
builds on the model of Coeurdacier, Guibaud, and Jin (2015) to develop an open
economy life-cycle model. However, while Coeurdacier, Guibaud, and Jin (2015)
consider only two cases, either no international capital market exists or it is fully
integrated, this paper also considers a scenario in which the international capital
market is imperfectly integrated, allowing for a gap between real interest rates

in Korea and abroad.

Eggertsson, Mehrotra, Singh, and Summers (2016) show that international
capital flows can lower real interest rates in capital-importing countries and lead
to secular stagnation. For example, in Japan, savings increase due to aging, and
some of these savings flow abroad, contributing to lower real interest rates in the
United States. In their model, the lower real interest rate in Japan compared to
the United States allows for a natural modeling of capital outflows from Japan
to the United States. However, because real interest rates in Korea are higher
than those in the United States, it is necessary to assume factors beyond the real
interest rate differential to explain capital outflows from Korea to the United

States, as discussed earlier.

II. Open Economy Life-cycle Model

In this section, we provide a detailed explanation of the open economy life-
cycle model developed for analyzing and forecasting real interest rate trends. In
the model, the global economy consists of two countries: Korea and the rest of
the world, with Korea engaging in both trade and financial transactions with the
foreign country.? For analytical convenience, we assume that the foreign country
encompasses the entire global economy except for Korea; the specific composition
is detailed in Section 1. In both Korea and the foreign country, households, firms,
and governments are the economic agents that make decisions and implement

policies. Although the economic structures of Korea and the foreign country are

2) In this paper, “foreign country” is used as a proper noun to refer specifically to the country
interacting with Korea, while “abroad” is used as a general noun or adjective to refer to the
counterpart country of either Korea or the foreign country.
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similar, there are some differences in the environment governing international
financial transactions. In the model, capital can move across borders, but labor

cannot.

The following section first outlines the problems faced by households, firms,
and governments, and then defines the market clearing conditions and the equi-
librium of the model. Subsequently, we examine how the model’s equilibrium is
specifically determined depending on the degree of international financial market
integration. Special attention is given to the unique features of the model, intro-
duced to reflect the characteristics of Korea’s capital inflows and outflows, and
these are compared and explained in relation to models from existing literature.

Finally, the steady state of the model is defined.

The time unit in the model is one year. Apart from the risk of household
mortality, which occurs with a given probability at each age, the model contains
no uncertainty, and all economic agents are assumed to perfectly anticipate future
movements of exogenous variables, such as demographic changes and productivity
fluctuations. However, when analyzing unexpected shocks, such as a sudden rise
in productivity growth, it is assumed that economic agents readjust their choices

after the shock.

Variables and parameters for Korea and the foreign country are distinguished
using country indices i = H,F. When a variable is accompanied by an asterisk * as
a superscript, it refers to the foreign counterpart of country i. For example, Aﬁ]
and Aﬁ’j represent the domestic and foreign assets held by Korean households at

the end of period f, respectively.

1. Representative Households

For analytical convenience, this paper does not consider changes in household
size, and therefore, a household is regarded as equivalent to an individual eco-
nomic agent. In the model, households are assumed to begin participating in the
labor market and supplying labor 25 years after birth. Since the analysis focuses
on the household’s decisions starting from the point they begin production, the

production start age is normalized to j = 0. Households retire from the labor
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market at age j=Jg and are assumed to die at age j=J. This means that every
household can live for a maximum of J+ 1 years from the production start age.
In the actual analysis, the retirement age for both Korea and the foreign country
is set at 60 years old, or Jg =35, and the maximum age is set at 99 years old, or
J="74.

i
Giaj2 0 repre-

sent the conditional probability that a household of age j—1 in country i at time

Households can die each period with a certain probability. Let s

1+ j—1 survives to age j in the next period, ¢ + j.%) Here, we assume sf)‘t =1. There-
fore, the probability that a household born in period ¢ survives to age 1< j<J

can be expressed as

. i

i _ i

Tiovj= L85
=0

Let the size of the population aged j in country i at time 7 be denoted as L},

and the total population is aggregated as
. j .
L= L,
j=0

Using the survival rate, the population size at age j in period ¢ is determined by
Li’,z = nj’,th),t— j The proportion of the population aged j within the total popula-
tion is defined as )
1
ji - it
=,
J L;
where {Z,’”| j=0,1,--J } represents the age structure of the population in country
i at time z. The population growth rate from period -1 to period ¢ is given by
i

1 +g2.t = —l
toL

3) Household mortality occurs independently with a fixed probability. Survival probabilities cal-
culated based on actual demographic data, which may include inflows of immigrants, can some-
times exceed 1.
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Next, consider the problem faced by households newly entering the labor market

in period ¢ in country i. The lifetime expected utility of a household is given by

(chy) o -1
JttJ

1-L

o

. J . .
U = B'm,. : (IL.1)
Jj=0

i
where € j

0 < B <1is the subjective discount factor, and ¢ >0 represents the intertem-

is the consumption of the household at age j, or in period r+ j. Here,

N

poral elasticity of substitution. Given the real interest rate {R; N j}j:() and wages
; J

{w’j . j}j= o households decide on consumption, savings, and labor supply to max-

imize their lifetime expected utility (II.1). The household’s budget constraint for

each period 0< j<J-1is

(1- Slj,t+j)alj—1,t+j

i i i% _pi i
Ciavj T pjr +a i =R @yt §
Jit+]
(-5t a*, ...
i* i* W aP A i ad| i i
+Rt+j Aj1+jF g +(1_¢r,t+j)wj,t+j1jslm
Jt+j
(I1.2)
and for j=J, the budget constraint is
i i
i_pi i (1 _SJ,t+J)aJ—1,t+J
Crpd =Revg | Ay-14+7 T i
Sj+j
(1-s%,. )dx
i j S+ I =1t +] i i
1% % B 5 i i
Ry Aj-1+5+ +(1- ¢T,Z+J)WJ,I+JIjSJR~ (I1.3)

i
sJ,t+J

It is assumed that households are born without any assets: a"_1 = ai_’*l = 0.9 Since
households retire at age Jg, they no longer earn labor income after this point.
The indicator function I;<j, reflects this, taking a value of 1 when the age j<Jg

and 0 otherwise.

4) In an open economy model with incomplete markets, there can be a history dependence issue
where the steady state varies based on initial conditions (Ljungqvist and Sargent, 2004). To
address this, following Ghironi (2006), Ferrero (2010), and Kim (2024), this study imposes the
assumption that newly born households hold no assets, thereby deriving a unique steady state.



Demographic Shifts and the Real Interest Rate in an Open Economy

The right-hand side of the period-by-period budget constraint represents the

sources of household income. At age j, the household earns a return on its do-
lj—l,t+ J

accruing at rates of return R;, ; and R} ;, respectively. In this paper, we assume

i*

and foreign savings a JRPR

mestic savings a I with the principal and interest

that households supply labor inelastically at a constant rate of one unit®, thereby
i

% 1+j- The household pays income tax according to the

earning a wage income of w
income tax rate (béJ +; at that time. Each household faces the risk of dying be-
fore reaching the maximum age J, and it is assumed that households hedge this
risk through annuity contracts with a maturity of one period. In this case, the
savings and returns of deceased households are evenly distributed among the sur-
viving households. The left-hand side of the period-by-period budget constraint
represents the household’s expenditures. Households can use their income for

i*

i i
. or save an amount a’ ja

iy el domestically and a

consumption ¢ , abroad.

Households that reach the maximum age no longer save.

Meanwhile, households face borrowing constraints, allowing them to borrow

only a portion of the present value of their post-tax lifetime labor income:

Hyy oy
i i* i JHlrtj+l
Ajrajit Y jrrjer 2 _etsj+l,t+j+1R,'—' (IT.4)

t+j+1

Here,

J-j i

i _ JHi i 1 i
j+lr+j+1 = Max Z P ] j+j’,t+j+j’(1 - ¢7:,t+j+j’) 7 Ri t+j+1 00,
J'=1 i+l j+1 J=1 4

represents the expected present value of future post-tax labor income, and 9} >
0 is a parameter that adjusts the strength of the borrowing constraint. This
parameter can vary over time to reflect changes in borrowing constraints due to

financial development. If Gti =0, households are unable to borrow at all.9

5) Following the perspective of Carvalho, Ferrero, and Nechio (2016), we assume inelastic labor
supply.

6) Since households do not earn labor income after retirement, post-tax labor income may be
negative, and this is reflected in the borrowing constraint.
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Households choose consumption and savings to maximize their lifetime ex-
pected utility (II.1), subject to the constraints (I1.2)-(I1.4). The condition for
optimal consumption and savings for j=0,1,---,J—1 is given by

. . 1 ‘ 1
g},ﬁj = (Clj,t+j) ‘ _B (Clj+l,t+j+1) ‘ ;+j+lv
where & ]’t +;201is the Lagrange multiplier associated with the household’s bor-

rowing constraint (II.4) at age j. The complementary slackness condition for the

household’s borrowing constraint is given by:

H:
i i i* i J+Li+j+1
aaj | Qe je1 T a1 + 0 Sj+1,t+j+1—R,-
t+j+1

=0.

If the household’s borrowing constraint is not binding, the standard Euler equa-

tion holds:
1 1

(Clj,t+j)_o =B (Clj+1,t+j+1)_E ;+j+1'
The household problem and the optimality conditions are the same for both
Korea and the foreign country. However, in the foreign country, the following
no-arbitrage condition holds, assuming that households are indifferent between

domestic and foreign savings:
F F
Riyje1 = Rt+*j+1' (IL.5)

The foreign households’ return on foreign savings, RtFJr*] +1» is determined by the
real interest rate in Korea, the country where the capital is invested, minus the
costs foreign households incur for investing abroad. This is explained in detail in

Section 6.

On the other hand, in an environment where the real interest rate in Ko-
rea is relatively higher than abroad, we assume that Korean households do not
optimally choose to save abroad, represented by a?{,’; JE Specifically, this paper
assumes that households determine a'zt’;r i+l according to a rule, which is explained
in detail in Section 6. Therefore, for Korea, the no-arbitrage condition (I1.5) does
not hold.



Demographic Shifts and the Real Interest Rate in an Open Economy

2. Representative Firm

Firms operate in a perfectly competitive market, employing both capital and
labor for production and selling their output in a perfectly competitive market.
Since all firms are homogeneous, we describe the problem of the representative
firm. In country i, the output of the representative firm Y/ is determined by the

following general production function:

l1-o
v/ = (k)" Zt’Ze’j,sz,-,,] - (IL6)
=0

Here, K,i represents the capital input. The firm hires all households aged j and
employs Li',t in production, where the labor market clearing condition is applied
in advance. Households aged j have age-specific labor productivity ¢}, which is
used to explain the distribution of labor income by age. Z/ represents the level
of labor-augmenting productivity, which varies exogenously. The growth rate of

labor productivity is defined as
i

i 4
I +8z,= 77
t—1

The parameter 0 < a < 1 represents the elasticity of output with respect to capital
input. The total labor input, weighted by age-specific labor productivity, is given
by

. J . .
L= ¢L,
j=0
and the production function (II.6) can be simplified to
i iFi\ (1i\%
Y, = (ZtLt) (kt) )

where ki = K!/ (Zthi) represents the capital-to-labor productivity-weighted labor

ratio.” Since factor markets are perfectly competitive, households aged j earn

7) Hereafter, k! will simply be referred to as the capital-labor ratio.
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wages in period t+ j given by
) . .  a
le,t+j:elj,t+j(1_a)ztl+j (k;+j) :

The rental cost of capital is determined by its marginal product, and since capital
depreciates at a rate 0< 8 < 1 each period, the total return between period 7 - 1
and period ¢ is given by

R=(1-8)+a(k)"".

3. Government

The government in country i raises funds by imposing income taxes, issu-
ing one-period government bonds, and accumulating foreign exchange reserves.

Specifically, the government’s budget constraint is given by:
B +T'+R*IR™* | =RBI_, +IR"* + G..

Here, T, represents the total tax revenue collected through income taxes, and B! is
the quantity of newly issued government bonds in period . The term IR* repre-
sents the government’s foreign exchange reserves held abroad. Since the domestic
financial market is perfectly competitive, the interest rate on government bonds
is determined by the gross return Ri, while the foreign exchange reserves yield
a return at the foreign interest rate RI*. Meanwhile, G' represents government

spending,.

The government imposes income taxes on household labor income, and the

total tax revenue is determined as follows:
T = Z (]);,twlj,tL,lj,t = ¢‘l:,z(1 -a)Y/,
j=0

where the tax rate q);", is assumed to vary over time to reflect actual tranjectory

of the tax burden.

This paper assumes that the government invests a certain proportion ¢11112; >0
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of gross domestic product(GDP) in foreign reserve assets:
I l* = IR tYl (II.?)

Here, the proportion of foreign exchange reserves relative to GDP, %, is as-

sumed to vary over time to reflect changes in the size of the reserves.

Government expenditures consist solely of government consumption, and we
assume that the government does not engage in separate investments. In this
paper, government consumption does not directly affect household utility and

therefore does not crowd out household consumption.
Gi =96,/

Government consumption is assumed to account for a certain proportion of GDP,
(j)é,, and vary over time to reflect the actual expenditure trends of the govern-
ment. The government sector is considered only for home country, while it is not

taken into account for foreign country.

4. Market Clearing Conditions and Key Aggregates

At the end of period ¢, Korean households hold assets domestically and abroad,

represented by At+1 Z L ta] 1 and Aﬁ’i = Z LH ]z+1’ respectively. Simi-

larly, foreign households save domestically and abroad in period ¢, with Af,| =

Z VLY jta e+ and A% = Z LI; taf .1 Accordingly, the market-clearing condi-

tion for the financial markets in Korea is given by
H
K+1+B At+1+At+l)
and in the foreign country by

H x
t+1 At+] +At+l+IRt .
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In these conditions, the left-hand side represents the demand for funds, and the
right-hand side represents the supply of funds. As mentioned earlier, the labor

market-clearing condition has already been implicitly applied.

In this model, Korean savings S can be calculated by subtracting total con-
sumption from gross national income, which is the sum of gross domestic product

and net investment income:
S=y+ (R -1) (Af* +IR) - (R - 1)A[* -] - GF.
Here, private consumption is aggregated from individual households as
CH ZL i zC it
Meanwhile, total investment is calculated as
M=Kl -(1-8)K!,

by adding depreciation to capital accumulation. Korea’s net foreign assets at the

end of period ¢, NFAtH , are calculated as:
NFAR = AH% 4 JRP* _AF%
Thus, the current account balance is the change in net foreign assets:
CAM = NFAF - NFAT |

By combining the household and government budget constraints, we can express
the relationship between the current account balance, total savings, and total
investment as:

CAH = st _
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5. Equilibrium and Steady State

The equilibrium of this model is defined by the quantities and prices at which
households in both Korea and the foreign country maximize their lifetime ex-
pected utility under the given constraints, firms achieve profit maximization, gov-
ernments implement policies subject to their budget constraints, and all markets

clear, as described above.

The open economy life-cycle model explained earlier has key aggregate vari-
ables that exhibit growth trends due to population growth and productivity
increases. Therefore, to derive the steady state of the model and solve for the
transition path to the steady state, we eliminate trends from all variables by di-
viding them by appropriate trend variables. Specifically, aggregate variables for
the entire economy are detrended using Z'Lt', while variables related to individual
household choices are detrended using Z. The detrended equilibrium conditions

are reported in the appendix.

Depending on the degree of international capital market integration, we can
derive the steady state under the assumption of a closed economy (hereafter re-
ferred to as the “closed economy steady state”) and the steady state under the
assumption of full international capital market integration(hereafter referred to
as the “integrated steady state”). To avoid one country completely dominating
the other in terms of size, we assume in the integrated steady state that Ko-
rea and the foreign country have the same population growth rate and labor

productivity growth rate.

6. International Capital Market Integration

This paper assumes that international capital market integration is imperfect
to reflect the fact that, during the period under analysis, the real interest rate in
Korea is higher than that in the foreign country. However, given the reasonable
expectation that international capital market integration will progress further in
the long term, we assume that in the integrated steady state, the international

capital market is fully integrated, capital flows freely, and real interest rates
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converge across countries. Nonetheless, during the transition to the steady state,
and in the closed steady state, international capital market integration remains
imperfect, allowing for a gap in real interest rates between Korea and the foreign

country.

Along the transition path to the integrated steady state, foreign savings by
households in Korea and the foreign country proceed as follows. First, Korean
households, facing no uncertainty, may borrow from abroad where real interest
rates are lower, but they have no incentive to save abroad. Therefore, if Korean
households endogenously choose to save abroad, they will borrow up to the limit
of their borrowing constraint, leading to a corner solution for foreign savings, and
the associated Euler equation will not hold. However, to reflect the reality that
Korean households do save abroad, this paper assumes that the foreign savings
of Korean households are determined as a fixed proportion JH; i 0 of their net
assets, both domestic and foreign. Specifically, for 0 < j <J -1, the foreign savings
of Korean households are determined according to the following rule:

Hx _  Hx ( H Hx* )
A= Fiarj\@rajtajrii)-

As a result, the gap between domestic and foreign real interest rates in the Korean
economy persists, and the no-arbitrage condition does not hold. The proportion
of foreign savings may vary over time. Another reason for capital outflows from

Korea is the government’s accumulation of foreign exchange reserves.

Next, foreign households, facing no uncertainty, seek to save as much of their
income as possible in Korea, where real interest rates are relatively higher. As
long as the real interest rate differential between Korea and the foreign coun-
try persists, capital will flow into Korea’s financial market until the differential
is eliminated. Therefore, this paper assumes that foreign households incur in-
vestment costs proportional to the total amount of capital they export abroad.
Taking these investment costs into account, the real rates of return between
the two countries converge, and foreign households become indifferent between
domestic and foreign savings, as expressed by the no-arbitrage condition (I1.5).

Specifically, following the literature, this paper assumes that investment costs
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increase proportionally with the total amount of capital outflows:

zF Lr

t—1"t-1

AF*
RF* =RF xexp [—wf d ] : (I1.8)

Here, AF*/ (ZIF_ 1fo- 1) represents the foreign country’s total foreign assets, de-
trended for economic growth. Outside the steady state, I;IIF >0 is assumed, so
that the larger the total capital outflows to Korea, the greater the investment
costs, and the lower the rate of return on foreign savings. The cost proportional
to the total capital outflow can be interpreted as a reduced-form representation
of the risk premium associated with default risk when foreign households invest
in Korea. As international capital markets become more integrated, l//tF decreases,

and in the integrated steady state, y" = 0.

Given the life-cycle model under certainty used in this paper to closely reflect
demographic structures, the above two assumptions are necessary. If there were
aggregate uncertainty affecting the entire economy in both Korea and the foreign
country, Korean households might still invest abroad, even with lower expected
real interest rates, to hedge against risk based on the distribution of uncertainties
between the two countries. In such a case, the condition governing international
capital flows would include a no-arbitrage condition with stochastic discount
factors for both countries. If the Korean economy is exposed to relatively high
crash risk, and Korean households seek to hedge against this, they may save
abroad even if foreign real interest rates are lower. Another possibility is the
presence of a variety of financial products traded in the real economy. If the
returns on some financial products are relatively higher abroad than in Korea,
Korean households may still invest abroad even if average interest rates are lower.
A recent example is the large increase in individual Korean investors purchasing
U.S. stocks. However, given the difficulty of dealing with a variety of financial
products in a life-cycle model under certainty, this paper does not incorporate

this feature.

In the integrated steady state, international capital markets are fully inte-
grated, and capital flows freely. As a result, the capital-labor ratio, weighted by

labor productivity, becomes equalized across countries, and real interest rates in
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Korea and the foreign country converge. In this state, households in both Korea
and the foreign country are indifferent between domestic and foreign savings, and
although the total amount of savings is determined within the model, it cannot
be individually distinguished. The global financial market is unified and clears

across the world.

IT1I. Parameter Setting and Model Solutions

1. Data

In the model, the world is composed of two countries: Korea and the for-
eign country that aggregates all other nations except Korea into a single entity.
For practical analysis, this foreign country is considered to consist primarily of
Korea’s main trading and financial partners: the United States, Japan, and the
European Union. Since the 2000s, China has emerged as a significant trading
partner for Korea. However, due to differences in economic growth phases and
real interest rate levels, China exhibits distinct characteristics compared to coun-
tries like the U.S. and Japan, making it challenging to group them into a single
category. Moreover, capital movements between Korea and China are relatively
smaller in scale and more restricted compared to those between Korea and other
developed countries, leading to the exclusion of China from the ‘foreign country’

category in this model.?

As demonstrated in Figure 1, real interest rates in Korea and foreign country
are derived by subtracting the inflation rate of the past year from the nominal
interest rates. Specifically, Korea’s unsecured call rate is used as the nominal
rate, while the effective Federal Funds rate is used for foreign countries, which
primarily represents the U.S. Given that such short-term rates are largely deter-
mined by monetary policy in the short run, they may not fully reflect changes

in population structures. Despite these limitations, it has been necessary to use

8) Korea recorded significant current account surpluses against China up to the early 2020s.
Consequently, there is a need to develop a model that includes three distinct entities: Korea,
developed countries, and China. This remains an area for future research.
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Figure 3. Trends in Major Exogenous Variables

Notes: Population related statistics are calculated based exclusively on individuals aged 25 and
above. Consequently, the dependency ratio is defined as the proportion of the population aged 61
and older relative to those aged 25-60. For additional information on sources and methodologies,
please refer to the main text.
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the unsecured call rate in Korea since the early 1990s, as it has been serving as
a market benchmark rate and long-term nominal rates are hard to find. Conse-
quently, the effective Federal Funds rate, also a short-term rate, is used for the
U.S. This paper aims to explain the long-term trends in real interest rates, and
the impact of monetary policy on short-term rates is not considered a significant
issue in the long run. The inflation rate for the past year is calculated using
the core consumer price index for Korea and the Core Personal Consumption
Expenditure(PCE) price index for the U.S.

Figure 3 reports on the trends of demographic and productivity related exoge-
nous variables assumed in the model. Korean age-specific population and condi-
tional survival rates are calculated using the population projection data provided
by the Korean Statistical Office. The baseline forecasts of the population struc-
ture utilize the medium variant population projections from the Statistical Office.
The population data for foreign countries are compiled based on the UN’s World
Population Prospects (2019). The population projections for Korea are available
only until 2070. Thus, for both Korea and foreign countries, population structures
up to 2070 are estimated using data from the Statistical Office and the UN, re-
spectively, and it is assumed that the averages of birth and death rates from 2066
to 2070 will continue indefinitely from 2071 onwards. As a result, the population
structures of Korea and foreign countries converge to a stable structure with the

ultimate population growth rate reaching 0%.

Meanwhile, age-specific labor productivity data for households in Korea is uti-
lized from Han and Kim (2016), who estimate based on the survey of employment
by type, while for foreign countries, data estimated by Eggertsson, Mehrotra, and
Robbins (2019) is used. The labor-augmenting productivity growth rate in Ko-
rea is calculated using annual values obtained through cubic spline interpolation
based on the total factor productivity growth rate estimates by Kwon (2015). For
foreign labor-augmenting productivity, considering that technological and pro-
ductivity advancements in the U.S. lead those in developed countries, calculations
are based on the U.S. total factor productivity growth rate estimates by Fernald
(2014), using the average over every decade. In both countries, the total factor

productivity growth rates are transformed into labor-augmenting productivity
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growth rates using the production function.

2. Parameter Setting

To analyze the effects of demographic changes on the real interest rate using
the model, parameters are first calibrated so that the model replicates the levels
of real interest rates in Korea and the foreign country as of the year 2000. The

calibrated parameter values are reported in Table 1.

Table 1. Parameter Values for the Baseline Model

Parameter Description value
B discount factor 0.95
c intertemporal elasticity of substitution 0.4
0 capital depreciation rate 0.1
o capital elasticity of output 0.3

Among these, the parameters directly influencing real interest rates are the
subjective discount factor B and the intertemporal elasticity of substitution o©.
Real business cycle theory, which assumes an unconstrained economy, determines
the value of B to align with the long-term average real interest rate of 4% typ-
ically, B =0.96 for an annual model. However, the model presented in this pa-
per differs from the standard real business cycle theory model in that it is an
open economy model, considers the life cycle of households, and assumes that
households face borrowing constraints. Therefore, the value of B does not solely
determine the level of real interest rates. Accordingly, the value of B is set simul-
taneously with other parameters to explain the levels and trends of real interest
rates in both Korea and the foreign country, arriving at a slightly lower value of
0.95 than the usual 0.96. The intertemporal elasticity of substitution, o, which
does not have a consensus value in the literature, is set at 0.4, less than 1, also
to explain the real interest rate trends in Korea and the foreign country. As ba-
sic economic theory predicts, a lower 8 results in higher real interest rates, and
a lower o reduces real interest rates. The capital depreciation rate 6 and the

capital elasticity of output a follow commonly used values in the literature.

The model’s equilibrium is critically influenced by parameters related to bor-
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rowing constraints Gli, ]H,fr I l//,F , and ¢111{ej-9) Initially, Gli determines the intensity

of borrowing constraints. Other conditions being constant, an increase in its value
relaxes borrowing constraints, leading to an increase in household borrowing and
thus driving up real interest rates. The values of 6 are set to reflect the differ-
ences in real interest rates between the two countries and to somewhat represent
the actual net asset sizes of households in Korea and the foreign country. Specif-
ically, in 1991, 8/ = 6F = 0, indicating that household borrowing is impossible
in both countries. However, as financial development over time has facilitated
household borrowing, this progression is reflected in the values of G,i, which grad-
ually increase until they converge to an equilibrium state of GtH =0.003 and
6F =0.015, assuming more rapid financial innovations and easier borrowing con-

ditions abroad.

It is assumed that Korean households allocate a portion of their assets to
foreign savings, with the proportion varying by age group so that the volume of
foreign savings can differ across the life cycle. To quantify this, we first calculate
the ratio of foreign financial assets to total financial assets for the non-government
sector using the national balance sheet data. Next, using the Survey of Household
Finances and Living Conditions, we derive the ratio of financial assets to total
assets by age group. Multiplying these two ratios yields the share of foreign finan-
cial assets in total assets by age group. The detailed methodology is described in

the appendix.

Figure 4 illustrates the trends of key parameters related to the Korean govern-
ment. Given the lack of commonly recognized rule for the management of foreign
exchange reserves, the ratio of Korea’s foreign exchange reserves to GDP, de-
noted by ¢,1,{2;, is determined using actual data. Specifically, the ratio of foreign
exchange reserves to GDP from 1971 to 2022 is trended using the HP filter, and

ﬁ{[ is set to follow this trend during these years. Considering the recent stability
of Korea’s GDP-to-reserves ratio, the 2022 value is assumed to persist from 2023

onward.

The government expenditure parameter (I)g , also reflects the actual trend in

9) These are time-varying parameters.
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Figure 4. Trends of Key Parameters for the Korean Government

Korea’s data. The GDP-to-government consumption ratio from 1971 to 2022 is
extracted using the HP filter, and this trend is incorporated into the model for
the corresponding period. For the years after 2023, we assume that the 2022 data

remains unchanged.

The income tax rate parameter q)f, is derived from the actual trend of Korea’s
tax burden.'” The GDP-to-total tax ratio from 1990 to 2022 is used, with its
trend extracted via the HP filter and applied to the same period. From 2023
onward, the 2022 data level is assumed to persist. For the parameters of foreign
reserves, government expenditures, and income tax rates prior to 1970, values
are assumed to decline steadily up to the initial closed-economy period. For the
missing income tax rate data from 1971 to 1989, linear interpolation is used to
fill the gaps.

Lastly, the exogenous variable ", which determines the sensitivity of foreign
households to the cost of overseas investment, is assumed to decline gradually at
a constant rate following the onset of international capital market integration,
until it reaches a fully integrated steady state. In this state, the cost of foreign

investment falls to zero, allowing for complete international capital mobility.

The time variation of these parameters is reported in the appendix.

10) In reality, the income tax rate and the overall tax burden are not identical. However, since
the model imposes taxes only on labor income, we use the average tax burden—capturing the
overall tax trend—as the income tax rate parameter in the model.
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3. Solution

In this paper’s open economy life-cycle model, uncertainty is absent except
for probabilities associated with survival and death. Furthermore, within each
birth cohort, households are homogeneous across countries, as are firms. Thus,

the model’s equilibrium can be numerically solved using the approach described
by Auerbach and Kotlikoff (1987).

Once the path of total capital is specified in the model, the real interest
rates and wages that households face are determined, allowing for the solution of
households’ utility maximization problem. In both Korea and the United States,
the path of total capital is conjectured initially; based on this, the problems of
households and firms are solved, and the asset market’s clearing conditions are
used to update the path of total capital. This process is repeated until the path
of total capital converges, at which point the solution to the model is obtained.
The problem for individual households becomes an inequality constrained opti-
mization problem due to borrowing constraints, which can be numerically solved
using the mixed complementarity problem(MCP) algorithm. Specifically, this pa-
per employs the Levenberg-Marquardt-type MCP(LMMCP) algorithm developed
by Kanzow and Petra (2005).

This paper assumes that the Korean and foreign economies initially exist in
an autarkic steady state and transition to an integrated steady state as their
international capital markets gradually open. Unlike Coeurdacier, Guibaud, and
Jin (2015), who assume an immediate shift from a closed to a fully integrated
international capital market, this study allows for a period of partial integration
during the transition. To solve the model, initial and terminal conditions for
the path of aggregate capital are required. Specifically, we set the reference year
of the model to 2000 and assume that after 300 years the international capital
markets are fully integrated and the economy reaches a steady state. The terminal
condition is derived from the steady-state equilibrium under the assumption of
complete capital market integration. The terminal point is set sufficiently far
in the future to ensure a smooth convergence of the model to its steady state.

Conversely, we assume that the economy remained in autarky prior to 200 years
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before the reference year and derive the autarkic steady state to serve as the
initial condition. We then solve the model over the transition period between
these two points. In other words, by fixing the levels of aggregate capital at
the initial and terminal points, we solve a fixed-point problem over the path of

aggregate capital connecting these two points to obtain the model’s equilibrium.

IV. Results

1. Baseline Results

Building on the parameter and exogenous variable settings described in Sec-
tion III, this paper discusses the analysis results under the baseline assumptions.
Panel (a) of Figure 5 compares the trends in real interest rates between Korea and
the foreign country(the United States) from 1991 to 2024 with those estimated
by the model. As illustrated in the figure, during the comparison period, Korea’s
real interest rates are higher than those in the foreign country, and the model
adequately captures the overall declining trend in real interest rates observed in
both countries.

(a) 1991-2023 (b) 1991-2150

Baseline Model: Korea
Data: Korea
= = Baseline Model: Foreign(US)

Baseline Model: Korea
— = Baseline Model: Foreign(US)

8 — — Data: Foreign(US)
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Figure 5. Comparison of Real Interest Rate Trends: Data vs. Model(Baseline)

Estimates

Table 2 compares the model-implied values with actual data for key variables
around the reference year 2000. Under the baseline assumptions, model parame-

ters were calibrated so that the model closely replicates the real interest rates of
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Table 2. Comparison of Key Variables: Model(Baseline) vs. Data

Variable Country 2000 2024 2300(s.s.)
model data model data model
real interest rate Korea 4.32 4.28 0.11 0.08 0.03
real interest rate Foreign 2.36 2.31 -0.85  -0.03 0.03
current account / GDP Korea 1.72 1.77 -0.27 1.46
government debt / GDP  Korea 13.02 1543 53.20 89.34

Notes: All variables are measured in percentages (%). The 2000 data values are the trend value
obtained using the HP filter. The model converges to a fully integrated international financial
market in a steady state by the year 2300.

Korea and the foreign country in 2000. As a result, the model estimates Korea’s
real interest rate at 4.32%, which is close to the actual value of 4.28%. For the
foreign country, the real interest rate in the data is 2.31%, while the model pro-
duces a similar estimate of 2.36%.'Y As of 2024, the observed real interest rates
are 0.08% for Korea and -0.03% for the foreign country, implying a downward
trend of approximately 4.2 percentage points for Korea and 2.3 percentage points
for the foreign country since 2000. The model’s estimated equilibrium real inter-
est rates show a similar decline—about 4.2 percentage points for Korea and 3.2
percentage points for the foreign country—indicating that the model captures

much of the trend observed in the actual data.

Panel (b) of Figure 5 extends the time horizon to report the projected path
of real interest rates up to the year 2150. According to the model’s predictions,
real interest rates in both Korea and the rest of the world continue to decline,
with Korea’s rate falling below 0% in the 2020s and reaching the -1% range
by the 2050s. However, real interest rates do not remain persistently below zero.
Instead, they gradually rise again in both regions and eventually converge to the

steady-state level of approximately 0.03%.

When ignoring the life-cycle structure and borrowing constraints, the real

11) Given the high volatility in real interest rate data, we extract the trend components using the
HP filter for both Korea and the foreign country and use these trends in the analysis.
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interest rate in a closed economy steady-state is determined by

1

1/6_1
B )

(1+g2)
where gz represents the growth rate of labor-augmenting productivity in the
steady state. With the parameters set as above, the real interest rate in the closed
economy steady-state would be 9.5%. However, due to the life-cycle structure and

borrowing constraints, the real interest rate in the open economy steady state
drops to 0.03%.

Do (2024) has recently estimated Korea’s neutral interest rate using various
semi-structural and time-series models, finding the real neutral interest rate esti-
mates range from -0.2% to 1.3%. The future real interest rates projected in this
paper initially decrease before rising to levels similar to those estimated by Do
(2024). The neutral rate typically represents the level of real interest rates when
the output gap and inflation gap are fully closed; thus, it is conceptually distinct
from the real interest rates discussed in this paper, making a direct comparison
infeasible. However, since the trend of the neutral interest rate is determined by
real economic fundamentals, the medium- to long-term trend of the real interest
rate analyzed in this paper is likely to move in line with that of the neutral
rate examined in previous studies. Therefore, this paper’s projections suggest
that Korea’s neutral interest rates may also decline slightly before rising in the

future.

Meanwhile, Korea’s current account was generally in deficit during the 1990s
but has recorded consistent surpluses since the 1997 foreign exchange crisis. As
shown in Table 2, the model closely replicates Korea’s current account balance

in 2000, estimating it at 1.7% of GDP, compared to the actual value of 1.8%.

Panel (a) of Figure 6 compares the observed values of Korea’s government
debt with those estimated by the model. Until the 1990s, Korea’s government
debt remained around 10% of GDP, but it rose to approximately 15.4% by 2000
(see Table 2) and has continued to increase thereafter. As shown in Figure 4, this
rise in debt is mainly attributed to a sharp increase in government consump-

tion over the past two decades, despite efforts to expand tax revenues. In this



BOK Working Paper No. 2025-12

1991-2022 1991-21
0 (a) 1991-20: 120 (b) 199 50

50 100
< o
40 < go
o o
a a
(O] (O
230 2 60
[} 13
= >
S 20 S 40
o o

10 20 i

Baseline Model Baseline Model
= === Data ===~ Data
1995 2000 2005 2010 2015 2020 2000 2050 2100 2150
Year Year

Figure 6. Trends in Korea’s Government Debt: Comparison between Data and

Model Estimates

study, the baseline path of government debt is estimated by incorporating actual
data on tax burden, government consumption, and foreign reserve accumulation.
The model estimates Korea’s government debt at about 13.0% of GDP in 2000,
which is reasonably close to the actual data value, and the projected debt trend

thereafter aligns well with observed patterns.

Meanwhile, in the integrated steady state assumed in the model, the govern-

ment’s intertemporal budget constraint is expressed as follows:

According to this equation, the government debt-to-GDP ratio is determined
by the ratios of foreign reserves (d)ﬁe), government spending (¢g ), and tax rate
((])TH ). Applying the previously calibrated parameter values, the long-run equilib-
rium level of government debt is estimated to be approximately 89.3% of GDP.
As shown in Panel (b) of Figure 6, government debt is projected to rise to about

107% of GDP before gradually converging to this steady-state level.
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2. Results under Alternative Scenarios and Shocks
2.1. Alternative Scenarios on Korean Population Structure

Next, we analyze the path of real interest rates under three alternative de-
mographic scenarios for Korea and compare them with the baseline projection.
Under the baseline assumptions, the model’s estimated decline in real inter-
est rates reflects not only demographic changes but also other factors such as
the decline in total factor productivity(TFP), making it difficult to isolate the
marginal effects of changes in fertility and survival rates. To address this, we
construct counterfactual scenarios in which either the survival rate, the fertility
rate, or both variables are held constant, allowing us to assess the individual con-
tributions of each demographic factor to changes in real interest rates. In this
section, we focus on the case where economic agents fully anticipate demographic
changes, consistent with the model’s assumptions. The effects of unanticipated

shocks will be analyzed subsequently.

In Scenario 1, compared to the baseline, it is assumed that there is no increase
in survival rates while the decline in fertility rates remains the same. Specifically,
the survival rates of 1991 are maintained until 2065, after which they revert to the
baseline values. Accordingly, under Scenario 1, individual life expectancies remain
unchanged from 1991 to 2065. The fertility rates adhere to the values assumed
in the the baseline model. In Scenario 2, compared to the baseline, the increase
in survival rates occurs as usual, but no decline in fertility rates takes place.
Specifically, the 1991 survival rates follow the actual trend, but fertility rates
are maintained at 1991 levels until 2065. As a result, in Scenario 2, individual life
expectancies increase as in reality. Lastly, in Scenario 3, both survival and fertility
rates are assumed to remain at their 1991 levels until 2065, after which they revert
to baseline assumption values. This approach of applying new assumptions only
until 2065 and then reverting to baseline values from 2066 onward is intended
to maintain a demographic structure equivalent to the baseline scenario in the

steady state.

The population structures and total population over age 25 under each Sce-
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(a) Population structure in Korea in 2025
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Figure 7. Scenarios of Population Structure Change in Korea

nario are reported in Figure 7. Panel (a) compares the expected population struc-
tures in 2025, reflecting each assumption to some extent. Under Scenario 1, the
stagnation in survival rates leads to a slower progression of aging. However, be-
cause fertility rates continue to decline, the delay in aging is not substantial. In
Scenario 2, because fertility rates do not decline, the population increases. How-
ever, the population growth due to sustained fertility rates is reflected in the
model sequentially, as newborns grow. Panel (b) shows that under Scenario 1,
where survival rates do not increase but fertility rates continue to decline, the
population reaches a peak and then gradually decreases, while in Scenario 2,
where survival rates increase as in reality and fertility rates do not decline, the

population continuously increases.

Panel (a) of Figure 8 compares the real interest rate trajectories of Korea and
the foreign country under the baseline and three counterfactual demographic sce-
narios. In Scenario 1, the survival rate is assumed to remain constant at its 1991
level, implying no increase in life expectancy. Under this assumption, Korea’s
real interest rate rises relative to the baseline, with the largest difference reach-
ing 1.4 percentage points in 2022. Between 1991 and 2024, real interest rates are
estimated to have been 0.7 to 1.4 percentage points higher. This reflects the fact
that rising life expectancy increases households’ incentives to save for retirement,
thereby expanding the supply of funds and exerting downward pressure on real
interest rates. Panel (b) illustrates the relationship between life expectancy and

savings by comparing Korea’s net asset holdings by age and overall savings rates.
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Figure 8. Effect of Population Structure Changes in Korea
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Under the baseline scenario with rising life expectancy, households accumulate
more assets, leading to a higher aggregate savings rate than under Scenario 1.
This enhanced saving behavior also contributes positively to economic growth,
as shown in Panel (c-1): the growth path under Scenario 1 is lower than in the
baseline, highlighting how increased savings from longer life expectancy support

capital accumulation and, in turn, production.

In Scenario 2, the fertility rate remains constant at its 1991 level. As shown in
Panel (a-1), the difference in real interest rates relative to the baseline gradually
widens over time, peaking at about 0.9 percentage points in the mid-2050s. Since
households perceive no change in their expected lifespan, their individual saving
behavior does not differ from the baseline,'? but the demographic composition
shifts due to higher fertility. A greater share of younger cohorts—who typically
save less—lowers the overall saving rate. This effect accumulates over time, as
continued inflows of young individuals into the population reduce total saving
rates even further, as shown in Panel (b-2). This drag on savings persists until the
additional cohorts age into higher-saving stages of life, at which point the aggre-
gate saving rate begins to recover. On the demand side, rising fertility expands
labor supply, raising the marginal product of capital and thereby increasing the
equilibrium real interest rate. As a result, in Scenario 2, lower capital supply and
increased labor input drive the real interest rate higher, with the largest devia-
tion occurring in the late 2050s. In terms of growth, the increase in labor input
boosts output. From the point at which the additional cohorts begin entering the
labor force, growth begins to diverge from the baseline, with the gap reaching as

much as 2.9 percentage points in the mid-2050s.

Scenario 3 assumes no improvement in survival rates (i.e., stagnant life ex-
pectancy) and no decline in fertility rates. Thus, it combines the effects of Scenario
1 and Scenario 2. The stagnation in life expectancy lowers household saving incen-

tives, placing upward pressure on the real interest rate. Simultaneously, holding

12) In reality, the number of children may affect household saving behavior, but the model does not
incorporate child-dependent saving motives. The effect is ambiguous—more children could lead
to higher consumption or increased savings for future educational expenditures—suggesting a
need for further research.
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fertility constant results in a demographic composition effect that reduces the
aggregate saving rate, adding further upward pressure on real interest rates. As
in Scenario 2, this latter effect accumulates over time and peaks around 2050.
Consequently, as seen in Panel (a-1), Scenario 3 generates the highest path of real
interest rates among all scenarios. In terms of economic growth, the two opposing
effects interact: stagnant life expectancy reduces saving and capital accumulation,
dampening growth, while higher fertility leads to a larger labor force, boosting
production. The growth-enhancing effect of additional labor more than offsets
the contraction in capital supply, resulting in a higher growth path for Scenario
3 relative to the baseline. In fact, while the baseline and Scenario 1—both with
declining fertility—show a gradual slowdown in growth, Scenario 2 and Scenario
3 maintain stable growth rates above 2%. These counterfactual analyses suggest
that increased life expectancy has been the primary driver of the decline in real
interest rates, while falling fertility rates have been a key factor in the long-term

slowdown in economic growth.

Meanwhile, as shown in Panels (a-2) and (c-2) of Figure 8, the relatively smaller
size of Korea’s economy compared to that of foreign countries implies that
changes in Korea’s population structure have little impact on foreign real in-

terest rates.

2.2. Shocks Related to Korean Population Structure and Retirement

Age

This section analyzes the economic impact of shocks related to population
structure and retirement age, assumed to occur in 2025. Unlike the previous
section, we assume that economic agents do not anticipate these shocks and that
households adjust their consumption and savings decisions after the shock to

maximize expected future utility.

First, Shock 1 assumes that Korea’s fertility rate recovers to the 2021 OECD
average total fertility rate(TFR) over a 10-year period starting in 2025. The TFR.
is defined as the average number of children a woman would bear over her re-

productive years (ages 15-49) assuming that current age-specific fertility rates
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remain constant. However, since the model in this study does not distinguish
by gender or explicitly model age-specific fertility rates, it cannot directly in-
corporate the official TFR. Instead, Shock 1 is implemented by assuming that
the ratio of newborns to the population aged 15 to 49 gradually recovers to the
2021 OECD average from 2025 onward. The results are shown in Figure 9. After
the shock, the increase in real interest rates and growth begins in the 2050s,
when the new birth cohorts enter the labor force. As in the earlier counterfactual
analysis, the increase in the real interest rate is driven by a decline in aggre-
gate saving due to a younger population composition and a rise in the marginal
product of capital due to an expanded effective labor supply. As more people en-
ter the workforce, the real interest rate rises gradually, peaking around the 2070s
with an estimated increase of up to 0.2 percentage points relative to the baseline.
Similarly, the growth rate increases as the new cohorts begin contributing to pro-
duction, with the growth rate peaking around the early 2080s at approximately

0.9 percentage points above the baseline.

(a) Real interest rates in Korea
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Figure 9. Analysis of the Impact of Shocks Related to Population Structure and
Retirement Age in Korea

Notes: Shock 1 represents the recovery of the fertility rate to the 2021 OECD average total
fertility rate over a 10-year period starting in 2025. Shock 2 assumes a gradual extension of the
retirement age in Korea from 60 to 65, starting in 2025.

Shock 2 represents a delayed retirement scenario, in which the statutory re-
tirement age for Korean workers is assumed to increase from 60 to 65 starting in

2025. Specifically, the retirement age rises by one year annually, reaching 65 by
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2029.'3) The extension of the retirement age leads to an increase in labor supply
among the elderly, which raises the marginal product of capital and puts upward
pressure on the real interest rate. Since the higher labor-to-capital ratio persists
beyond the transition period, the increase in the marginal productivity of capital
and the resulting rise in the real interest rate are sustained for a considerable
duration. The persistence of real interest rate differentials between countries in
the model is due to the assumption of incomplete international capital market in-
tegration, which is captured through the presence of investment costs. However,
as integration progresses, these investment costs decline, leading to a gradual
narrowing of the interest rate gap between domestic and foreign markets. Mean-
while, the increase in effective labor supply also contributes to higher economic
growth.' In 2029, when the retirement age reaches 65, the growth rate is esti-
mated to be up to 1.6 percentage points higher than under the baseline. Although
the growth rate eventually converges back to the baseline trend as the temporary
labor increase shock fades, the level of GDP remains persistently higher than in

the scenario without retirement age extension.

Since Shock 1 and Shock 2 occur in Korea, they do not significantly affect
real interest rates or economic growth abroad, and therefore results for foreign
real interest rates are not reported. However, if the retirement age were extended
simultaneously in both Korea and the U.S.,, real interest rates in both countries

would increase significantly.

2.3. Shock from Increased Total Factor Productivity in the United States

Total factor productivity(TFP) is a key driver of long-run real interest rates.
The United States, at the forefront of the so-called Fourth Industrial Revolution,
is expected to experience substantial gains in TFP due to rapid advances in data

science and artificial intelligence. This section examines the potential impact of

13) To avoid sudden disruptions in the labor market, labor input from individuals over age 60 is
assumed to increase gradually by 10% each year, eventually reaching the productivity level of
older workers as estimated by Han and Kim (2016).

14) This analysis assumes that the increase in employment among older individuals due to delayed
retirement does not crowd out employment opportunities for younger workers.
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a rise in U.S. TFP (Shock 3) on the Korean economy, with a particular focus
on real interest rates. Specifically, we assume that the United States leads global
improvements in TFP, with the foreign TFP growth rate rising by 0.5 percentage
points annually from 2025 to 2070 relative to the baseline. Economic agents are
assumed to be unaware of this shock in advance, and households adjust their

consumption and savings decisions after the shock to maximize future expected

utility.
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Figure 10. Analysis of the Impact from Increased U.S. TFP Growth Rate
Notes: Shock 3 represents the impact of foreign TFP growth rate increasing by 0.5 percentage
points annually from 2025 to 2070, compared to the baseline.

The results of the analysis are shown in Figure 10. The increase in foreign
TFP growth rate leads to a rise in the marginal product of capital, causing real

interest rates in foreign countries to increase by up to 0.9 percentage points. As
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TFP growth rate improves abroad, foreign economic growth also increases by up
to 0.8 percentage points. Although TFP growth rate in Korea does not increase,
the international flow of capital results in a rise in Korean real interest rates.
This is because the inflow of capital from abroad to Korea decreases, leading to
a reduction in the supply of capital in Korea’s financial markets. As shown in
Panel (b-1) of Figure 10, this reduction in capital inflows causes a slight decrease
in capital inputs in Korea, resulting in a temporary decline in the country’s

economic growth rate.

2.4. Shock from Increased Total Factor Productivity in Korea

Next, we analyze the case in which a positive TFP shock(Shock 4) occurs in
Korea. Specifically, we assume that due to structural reforms or similar measures,
Korea’s TFP growth rate is 0.5 percentage points higher than in the baseline
scenario over the period from 2025 to 2070. Based on this assumption, we esti-
mate the resulting equilibrium real interest rate and growth rate, as reported in
Figure 11. The results indicate that the improvement in TFP growth rate raises
the marginal product of capital, leading to an increase in Korea’s real interest
rate. Since Korea’s economy is not large enough in the model to exert mean-
ingful influence on the rest of the world, the foreign real interest rate remains
unchanged. As a result, the interest rate differential between Korea and the for-
eign country widens. At the same time, the productivity enhancement induces
greater capital inflows, which contribute positively to economic growth. Conse-
quently, Korea’s growth rate is estimated to rise by approximately 0.7 percentage

points persistently relative to the baseline.

2.5. Shock from Increased Fiscal Spending in Korea

An increase in government spending can place upward pressure on the equilib-
rium real interest rate in the economy. In the model, the government is assumed to
finance its expenditures either by issuing bonds or by levying labor income taxes,
in order to manage foreign reserves or cover government consumption. Thus, ex-

panding public consumption requires either an increase in bond issuance or a rise
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(a) Real interest rates in Korea

(b) GDP Growth rates in Korea
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Figure 11. Analysis of the Impact from Increased Korea TFP Growth Rate

Notes: Shock 4 represents the impact of Korea TFP growth rate increasing by 0.5 percentage
points annually from 2025 to 2070, compared to the baseline.

in tax revenues. If the government opts to issue additional bonds, it competes
with the private sector for funds, crowding out capital available for productive
investment and thereby driving up the real interest rate. Alternatively, if the
government raises income taxes, households’ disposable income falls, leading to
a decline in savings and a reduction in capital supply—again exerting upward
pressure on the real interest rate. These dynamics also imply that the evolution

of government debt depends on the scale of tax revenues.

As population aging intensifies, public spending on social programs such as
health insurance and elderly welfare is likely to rise. This section analyzes the
macroeconomic impact of such increases in government spending in Korea. In
the baseline scenario, government consumption and the average tax burden are
assumed to remain permanently fixed at their 2022 levels. In contrast, we simulate
two shocks in which public consumption is increased in response to aging-related
demands: by 1 percentage point of GDP (Shock 5) and by 3 percentage points of
GDP (Shock 6) for a 30-year period starting in 2025. To isolate the pure effect
of spending increases, we assume that the government finances the additional

expenditure entirely through bond issuance, without any increase in tax rates.

Figure 12 presents the projected paths of Korea’s real interest rate and gov-
ernment debt-to-GDP ratio under these fiscal shocks. The results show that the

real interest rate gradually rises following the shock, reaching levels approxi-
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Figure 12. Analysis of the Impact of Increased Fiscal Expenditure in Korea

Notes: Shock 5 and Shock 6 represent 30-year shocks starting in 2025, with government fiscal
expenditure increasing by 1 percentage points and 3 percentage points of GDP, respectively.

mately 0.2 percentage points (Shock 5) and 0.4 percentage points (Shock 6) higher
than the baseline by around 2050. And due to no increase in tax rates, govern-
ment debt rises rapidly, reaching about 97% and 149% of GDP, respectively, by
2050. The rise in the real interest rate following the increase in public spend-
ing may attract foreign capital inflows, which help expand the domestic capital
supply. As a result, the increase in interest rates may be more moderate than
it would be in a closed economy. However, since the model assumes incomplete
international capital market integration, the domestic real interest rate does not
fully converge to the foreign rate. Therefore, the upward pressure on the real

interest rate from increased fiscal spending remains quantitatively significant.

3. Sensitivity Analysis of International Capital Mobility

In this section, we conduct a sensitivity analysis of key parameters related to

international capital mobility and report the results.

First, %F in equation (II.8) represents how sensitive the foreign household’s
investment costs are to the total volume of capital outflows when saving abroad.
Panel (a) of Figure 13 compares how Korea’s real interest rate changes when q/f
is adjusted to be smaller (1/2 of the baseline) or larger (2 times the baseline) than

the baseline assumption. As there is little change in the foreign real interest rate,
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it is not shown. Intuitively, when the sensitivity to investment costs decreases,
the difference in real interest rates between Korea and foreign countries narrows,
whereas when the sensitivity increases, the real interest rate gap between the two
countries widens.

(a)BChanges in the sensitivity of foreign in 1t costs (b) Changes in foreign reserves to GDP ratio
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Figure 13. Sensitivity Analysis of Parameters Related to International Capital
Mobility: Trends in Korea’s Real Interest Rate

Notes: In Panel (a), y/ is reduced to 1/2 or increased by 2 times across all periods to compare
the effects on Korea’s real interest rate. In Panel (b), the size of foreign exchange reserves as a
percentage of GDP is reduced to 1/10 or increased by 2 times across all periods to compare the
effects on Korea’s real interest rate.

Next, Panel (b) of Figure 11 analyzes how sensitive Korea’s real interest rate
is to changes in the parameter 4)}%;, which determines the size of the foreign
exchange reserves managed by the Korean government as a share of GDP, as
specified in equation (II.7). When ¢1111e:; is assumed to be smaller (1/10 of the
baseline) than the baseline, the scale of foreign reserve management decreases,
leading to reduced capital outflows abroad, which increases the relative supply
of capital in Korea, thereby lowering Korea’s real interest rate. Conversely, when
¢,’;’§, is assumed to be larger(2 times the baseline) than the baseline, Korea’s real
interest rate increases. This shows how capital outflows apply upward pressure

on domestic real interest rates by reducing the supply of capital.
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V. Conclusion

This paper focuses on the persistent decline in fertility rates and the aging
population in Korea, analyzing the impact of demographic changes on real in-
terest rate fluctuations. To this end, the paper develops an open economy model
based on a life-cycle model, which can explain the consumption and savings deci-
sions of economic agents over their lifetimes. This model is then used to analyze
and project trends in real interest rates. Compared to a typical closed economy
life-cycle model, the open-economy life-cycle model in this paper has the fol-
lowing key features: First, households in both Korea and foreign countries face
borrowing constraints, and the severity of these constraints can differ between
countries. Second, unlike conventional life-cycle models assuming a closed econ-
omy, this model incorporates the effects of international capital flows on real
interest rates by assuming an open economy. Third, unlike previous studies on
international capital mobility in open economies, this paper assumes that inter-
national capital markets are imperfectly integrated until the model converges to
a steady state. As a result, the model is able to explain the divergence in real

interest rates between Korea and foreign countries.

The model successfully captures the observed trends in real interest rates
between 1991 and 2024, specifically that Korea’s real interest rate has been
higher than that of the rest of the world, and that both economies have ex-
perienced a downward trend. By constructing counterfactual scenarios in which
either survival rates or fertility rates remain constant, we assess the respective
contributions of these demographic factors to the decline in real interest rates.
The results indicate that the increase in survival rates played a more significant
role in the decline of real interest rates than the decrease in fertility rates. This
is because higher survival rates lead to longer life expectancy, which encourages
households to increase their savings for retirement, whereas the decline in fertil-
ity affects aggregate saving rates only indirectly through changes in population

composition.

However, when it comes to the decline in Korea’s economic growth rate, the

reduction in fertility appears to have been the more dominant factor. Looking
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ahead, under the baseline scenario, both Korea’s growth rate and real interest rate
are projected to continue declining for some time, leading to a gradual narrowing
of the interest rate gap between Korea and the rest of the world. Nevertheless,
structural shifts such as a recovery in fertility rates, increased employment among
the elderly, improvements in TFP, or an expansion of government spending could

contribute to raising both the growth rate and the real interest rate.
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A. Model Equations

In this chapter, we present and summarize the equilibrium equations of the
model. The factors driving the growth trend in the model are labor-augmenting
productivity growth and population growth. Thus, variables exhibiting trends are
detrended as follows. For aggregate variables, the trend is removed by dividing
by the product of labor-augmenting productivity and total labor input, which
is weighted by age-specific labor productivity, Z/L!. For variables related to the
choices of individual households, the trend was removed by dividing solely by
labor-augmenting productivity, Z. In the equations below, the variable X; rep-
resents a detrended version of the general variable X;, with the trend removed

using the appropriate method.

1. Prodution function is

7= (k)"
2. Capital-labor input ratio is
ki | = Ktl+1 Ktl+1
S0 = : ,
Z;+1L;+1 1 +ng]:,[+1

where
i
7 - t+1

t+1 iTi
ZtLt

represents the total capital, and

i T
_ Zt+1Lt+1 _

1+ 857 1 = “Zi (1 +giz,t+1)(1 +g27t+1)-
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. Wages per unit of labor for a household of age j is

~I 1+
ljt+] Zjl I _ejt+j(1 OC)( t+])

t+j

. Total return on capital is
o1
- (1-8)+a (k)"

. Household budget constraint for a household of age j<J is

i l i% ~i%
~i ~i ~i% Rt+] Jj— 11+j Rt+] aj 1t+] 1—
CiarjTdj 1 TAjryji1 =7 1+ + 1+g +( ¢rt+J)WJ r+ i lj<g
Sit+j gz,z+j S 1 ¥ 8744

and for a household of age j=J is

i ~i P% ~i%
g Y144 . Ry 4_144g

5lj7t+J = + (1 - ¢~é,t+])wlj7t+JIjSJR

i i i
Sy s V¥ 8700y Sy 1487440
. Household borrowing constraint is

1+gi .

1 i i i ~ i Zt+j+1

~I ~i% [ i J

Ajrpjr1l Thjryjer 2 _etsj+1,t+j+1Hj+1,t+j+1 Ri )
t+j+1

where the after-tax expected labor income is ginven by

i o ;zj+j T+ 1 i
Nl = —_— —_—_— !
JHLt+j+1 =max § : i j+j t+j+j ( ¢Tt+j+j ) t+j+170
j'=1 T JHLt+j+1 Rt+]+]”

. First-order condition for household utility maximization is

Ejl:,mj - (~lJ t+J) BRz+1+1 (@ Citli+j+l (1 +g%,t+j+1))_l/o
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8.

10.

11.

Complementary slackness condition for household utility maximization is

Ri

1+gi .

gi i ~i% i ~ i Zt+j+1 _

jatj | G jrl Tl —9x5j+1,t+j+1Hj+1.,z+j+1— =0,
t+j+1

where Ei . >0.

i+ =

Budget constraint of the home country’s government is
~ H ~

RICRY ROBY,

H_
ZLt

BT+ = + IR 4G
Lo 1+g§i’t l+g ! !

where total tax revenue is given by
J )2l
~ ~ 71
T =Y g =
, H
J=0 L

and the income tax imposed on households of age j at time ¢ is determined
as
=H _ tH -H

Tja =0 Wi

The home country’s government expenditure is determined as follows:
~H _ +H 7H
G/’ = ¢G,IYZ :

The foreign exchange reserves of the home country’s government are as
follows:

~H ~
IR, "= ¢l7€,thH‘
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12.

13.

14.

B.

clearing condition for the home country’s capital market is
cH | nH_ gH | iFx 1
Kt 1 +Bt = At+1 +A

+ t+1 q){-lpv

where ®1F = ZH[H |7F I is the relative trend ratio between the two coun-

tries.

clearing condition for the foreign capital market is
oF iF iH+ HF | rpH* x HF
Ki1=Ai +At+>(iq)t +IR, @

Clearing condition for the foreign capital market is

RE <R =R xexp-yl 1],

Parameter Setting

Korean Household’s Foreign Savings

This section explains the process of determining the parameter values related

to the foreign savings (investments) of Korean households.

First, the relationship between the model’s asset and liability aggregate vari-

ables and the items in the national balance sheet is as follows. From the capital

market clearing condition for Korea:

H H _ \H Fx*
Kt+l+Bt _At+1+At+l'
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we can derive the following equation:

H Hx H x Fx* H Hx* H % H
K+ (At+1 +IR, _At+1) =Aj HAL IR - B

In this equation, Kﬂl on the left-hand side can be regarded as non-financial
assets in the national balance sheet. Additionally, A7* + IRH* — AF* corresponds
to the net financial assets of all domestic economic agents (institutional sectors),
which is equivalent to the net foreign liabilities of foreign economic agents and
matches the net foreign assets (NFAfI ) in the international investment position.
On the right-hand side, Aﬁl +Affi corresponds to the net assets of domestic eco-
nomic agents excluding the government, while IR,H * —Bf’ represents the govern-
ment’s net assets. Therefore, this equation reflects the relationship in the national
balance sheet, where the sum of the net assets of domestic economic agents is

equal to the sum of Korea’s non-financial assets and the net financial assets of

domestic economic agents.

In the model, A”* and AF%, represent the net foreign assets of Korean and for-
eign households, respectively. However, in reality, financial transactions by one
country’s economic agents are necessarily matched by the opposite financial
transactions of foreign economic agents, making it difficult to separate and iden-
tify Aﬁ’i and Af;*l In particular, the model assumes that foreign households’ in-
vestments in Korea are directly invested in Korean capital or government bonds,
without being reflected as household or government debt. Therefore, it is difficult
to find corresponding statistical items for A%% and AF* . Consequently, this paper

assumes that Korean and foreign households each hold only foreign assets, and

the related parameters are set accordingly. That is, we assume A%, AFY > 0.
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Figure 14. Ratio of Foreign Financial Assets to Total Financial Assets for

Non-Government Domestic Economic Agents

Note: Author’s calculations using the national balance sheet.

Using the national balance sheet’s financial liability data, we can estimate the
foreign financial assets of domestic economic agents from the financial liabilities
of foreign economic agents. Figure 14 presents the trend in foreign financial assets
as a proportion of total financial assets for domestic economic agents, excluding
the government, since 2008. It shows a steady increase in the proportion of foreign
financial assets held by domestic economic agents, excluding the government.

Notably, the proportion of foreign financial assets reached 9.4% in 2019.

Meanwhile, only superficial information has been disclosed regarding domes-
tic individual investors’ overseas investments, such as the number of investors,
number of accounts, and the most frequently traded foreign stocks. However, no
data on the balance of investments or the proportion of investments relative to
total household assets has been made available. As a result, this paper assumes
that the proportion of domestic and foreign financial assets relative to net house-
hold assets is the same, and uses data from the Household Finance and Welfare
Survey to calculate the proportion of foreign savings relative to net assets. As

shown in Table 3, the proportion of financial assets relative to net assets has



BOK Working Paper No. 2025-12

Table 3. Proportion of Financial Assets to Net Assets by Age Group of
Household Heads

Age group) Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Under 29 63.3 7L.7 750 764 759 700 775 851 891 825 91.1
30-39 46.2 50.3 49.6 479 475 474 455 451 464 442 45.1
40-49 34.0 37.6 38.0 38.0 384 36.2 36.0 358 33.8 30.7 30.5
50-59 27.0 29.7 30.1 31.0 30.3 31.5 314 31.6 31.0 289 274

60 and above 179 193 19,5 20.3 203 21.0 209 215 21.0 20.2 19.1
65 and above 16.5 168 168 174 175 184 184 184 19.1 18.2 16.5

Notes: The values are presented as percentage units(%). Author’s calculations using the Household
Finance and Welfare Survey, based on average net assets and average financial assets by age group.

fluctuated somewhat across different age groups in recent years, with a slight in-

crease observed among those aged 50 and above. However, there is no significant

overall trend.

Based on the available information explained above, this paper calculates the
proportion of foreign savings relative to household assets by multiplying the ratio
of foreign financial assets to total financial assets for non-government domestic
economic agents by the ratio of financial assets to net assets for each age group.
To exclude the effects of COVID-19, the average of the data from 2017 to 2019 is

used to calculate the proportion of foreign savings relative to net assets by age

group, and this is assumed as the value for 2019 in the model.

e 25 ~ 29 (Model age 0 ~ 4):9.4% x77.5% =7.3%

e 30 ~ 39 (Model age 5 ~ 14):9.4% x46.0% =4.3%

e 40 ~ 49 (Model age 15 ~ 24):9.4% x36.0% = 3.4%

e 50 ~ 59 (Model age 25 ~ 34):9.4% x31.5% =3.0%

e 60 ~ 69 (Model age 35 ~ 44):9.4% x21.1% =2.0%
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e 70 ~ 99 (Model age 45 ~ 74):9.4% x 18.4% =1.7%

Given that the ratio of foreign financial assets to total financial assets for non-
government domestic economic agents has been steadily increasing, the model
assumes that this ratio increased at a constant rate each year from 1991 to 2019.
The annual increase is assumed to be 0.21 percentage points, based on the aver-
age annual growth rate shown in Figure 14. The value for 1991 is estimated to be
3.5%. Before 1991, it is assumed that this ratio gradually increased from 0% fol-
lowing market liberalization, eventually reaching 3.5%. From 2020 onwards, it is
assumed that the ratio stabilized at 10%. The proportion of foreign financial as-
sets relative to net assets for Korean households is then calculated by multiplying

these values by the ratio of financial assets to net assets by age group.

2. Setting of Key Parameters

The trends for other parameters, including 9} (i=H,F), fthi i’ l//tF , and q)ﬁ{;

are reported in Figures 15.
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Figure 15. Setting of Key Parameters
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