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Abstract

In coming decades, China will undergo a notable demographic transformation, with its old-age
dependency ratio doubling to 24 percent by 2030 and rising even more precipitously thereafter. This
paper uses the permanent income hypothesis to reassess national savings behavior, with greater
prominence and more careful consideration given to the role played by changing demography. We
use a forward-looking and dynamic approach that considers the entire population distribution. We
find that this not only holds up well empirically but may also be superior to the static dependency
ratios typically employed in the literature. Going further, we simulate global savings behavior based
on our framework and find that China’s demographics should have induced a negative current
account in the 2000s and a positive one in the 2010s given the rising share of prime savers, only
turning negative around 2045. The opposite is true for the United States and Western Europe. The
observed divergence in current account outcomes from the simulated path appears to have been partly
policy induced. Over the next couple of decades, individual countries’ convergence toward the
simulated savings pattern will be influenced by their past divergences and future policy choices.
Other implications arising from China’s demography, including the growth model, the pension
system, the labor market, and the public finances are also briefly reviewed.
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I. INTRODUCTION

China’s population is expected to age rapidly Figure 1. Population by age : 2000 versus 2030
in the next 50 years. By 2040, the large hump 100 """
shown in Figure 1 as peaking at the age of 60 1400
in 2030 will have shifted well into retirement 1200

age, with the working population largely 1000
replaced by the smaller population born after 800
the one child policy. This change in 600

demography will have a significant impact on 40 - ?n'qu?;gém
various aspects of the economy, includingon 20 e
savings and consumption, the external balance, °
growth, the labor market, industrial structure,

the pension system, the public finances, and have important implications for relevant policies
in these areas. Mindful of these policy implications, the Chinese authorities have been
cautious in expanding the pension system. They have also argued that on the basis of
demographics, China’s savings should be high now and only fall gradually over the next

couple of decades.

O W O WO WO WO WO W
= = N N M o F ;Do

This paper does not attempt to cover all these aspects, Given ongoing efforts to rebalance the
Chinese economy toward domestic consumption, it reassesses national savings behavior with
greater prominence and more careful consideration given to the role played by changing
demography. In particular, we approach this subject using the basic permanent income
hypothesis, under which households maximize consumption over their lifetime. Using panel
data, we find that this approach not only holds up well empirically but may also be superior
to the static dependency ratios typically employed in the literature.

Going further, we simulate the savings behavior of China and show that savings should have
peaked in 2011 based on demographics alone. Accordingly, China’s external balance should
also have peaked around that period, and should now be gradually declining, turning negative
in the long run as China ages. We then add the United States, Europe, and Japan to China to
represent the whole world. Adjusting for multilateral consistency, we find that China’s
demographics should have induced a negative current account in the 2000s because it was
still relatively young compared to the rest of the world and a positive one in the 2010s as the
labor force saves in anticipation of population aging, while the opposite is true for the United
States and Western Europe. Other implications arising from China’s demography, including
the growth model, the pension system, the labor market, and the public finances are briefly
reviewed at the end of the paper.

These results indicate that China is currently in a position of relative strength as it saved even
when it was able to afford spending more on the back of its younger population. As China
integrated into the global economy during the 1990s and 2000s, the high degree of



underemployment and large size of new entrants to the labor market since then have
suppressed wage growth. This contributed to the decline in the wage share of GDP during
this period, allowing a large part of corporate income to be saved and reinvested. The United
States, on the other hand, will be swimming against powerful demographic currents in
attempting to achieve fiscal consolidation and reverse its trade deficit during the next decade.
During this period, demography will be pushing it toward lower savings and a current
account deficit.

We posit that the observed divergence in current account outcomes from the simulated path
may also have been the result of policy distortions. This includes expansionary
macroeconomic policies that allowed the United States to consume more than would have
been consistent with its demographic profile. Under this hypothesis, developments in across
countries were closely intertwined, mainly through the trade channel, but also through the
finance channel, as expansionary monetary policy in the United States was further fueled by
reflow of capital from China and other emerging markets through reserve accumulation of
the latter (Choi and Lee, 2010). On the Chinese side, an underdeveloped social safety net
may also have contributed to the excessive build-up of savings.

Domestically, China’s aging implies that savings will continue to remain strong over the
medium term. The size of the working population will stay relatively stable for another
decade, after which it will start to decline gradually. The expected increase in the number of
retirees over the long term poses a challenge regarding how best to manage savings to ensure
the real purchasing power per yuan saved now is not eroded over time. Savings can be
allocated between domestic investment and investment abroad, returns on which will be
determined by the efficiency of investment and the optimal portfolio management of foreign
assets, respectively. The former issue is addressed in a separate paper (Lee et al. (2013b)
forthcoming).

Over the next couple of decades, individual countries’ convergence towards the simulated
savings pattern will be influenced by their past divergences and future policy choices. The
cumulative divergence of the actual from the simulated path, be it due to labor dividend in
China or expansionary policies in the United States, will influence future household savings
behavior. If the divergence was positive, i.e., actual savings exceeded the simulated path,
then the future savings will tend to underperform the simulated path to compensate. This
assumes, of course, that policy choices are such that they help the household sector to make
optimal decisions in maximizing their consumption.

Il. LITERATURE REVIEW

In recent years, there have been a number of studies on the relationship between



demographics and savings behavior in China.? Using a lifecycle model, Modigliani and Cao
(2004), Horioka and Wan (2007), Horioka (2010), Song and Yang (2010), and Fan and Zhu
(2012) find evidence of a significant relationship between saving rates and the age structure
of the population.

Projecting forward, Kuijs (2006) expects China’s savings to remain high until around 2020-
25, as the negative impact on saving from a rising old-age dependency ratio is offset by the
impact of a continued decline in the young age dependency ratio. After 2025 or so, when the
former continues to increase but the latter stabilizes, the net negative effect on saving
behavior eventually becomes very substantial. Chamon and Prasad (2005) have a broadly
similar conclusion, with demographic factors by themselves implying higher household
saving over the next decade. They also suggest that these effects could switch and become
less ambiguous after around 2025, as the old-age population continues to rise and the
working-age population becomes more dominated by low-saving younger cohorts. Similarly,
Horioka and Terada-Hagiwara (2012) project China’s savings rate to continue increasing
until 2030, as its population ages relatively more slowly than a number of other Asian
economies, with its population share of retirees crossing 14 percent (the accepted definition
of an “aged society”) only toward the end of this period.

A few studies have also explored the potential impact of China’s demographic changes on
net savings, i.e. its current account balance. IMF (2008) uses a multi-country panel
regression to estimate determinants of current account balances, with a focus on the impact
from aging. The novel feature of the exercise is that the standard demographic variables are
expressed relative to trading partners, reflecting the fact that countries

need to be at different stages of the demographic transition in order for it to have an impact
on their external positions. With China expected to age relatively slowly compared to most of
its trading partners, the paper predicts that the impact of demographics on China’s current
account impact will remain persistently positive over the long-term, as its share of prime
savers rises relative to those of its trading partners. By contrast, the impact is significantly
negative for both the United States and Japan over the next 20-30 years and becomes
negative for Germany after around 2025.

Based on projected changes in the fraction of the population in the prime savers cohort (40-
59) around the world, Haldane (2010) and Bank of England (2011) find that medium-term
pressures on global imbalances could triple over the next twenty years, with saving rates
rising among surplus countries as their prime savers share rises (including in China) and
falling in deficit countries as their prime savers share declines (including in the United States
and other developed economies). For China, the saving rate would only start falling in the

2 A number of recent studies have also found a significant impact of demographics on savings in an
international context, including Chen et al. (2006), Fehr et al. (2007), and Krueger and Ludwig (2007).



late 2020s and would continue to rise as a percent of total G-20 savings at least until then. Its
current account could reach as high as 2 percent of global GDP over this period, only turning
into a deficit after 2045. While acknowledging that such a focus on demographics alone
obscures the impact on the current account of other changes like adjustments in real
exchange rates, reduced investment as the marginal product of capital falls, and lower saving
rates in emerging markets as the social safety net is further developed, the paper cautions that
these would have to be very significant to counterbalance the medium-term upward pressures
on global imbalances arising from powerful demographic forces. The results presented in our
paper are quite close in substance to the findings in these three studies.

As is typical in the literature, the empirical work in the papers discussed above relies on
reduced form regressions and static dependency ratios. By contrast, the approach in our paper
is closest in spirit to Curtis et al. (2011) in terms of taking into account the entire age
distribution and incorporating the future time-path of demographics and other variables.

Their paper finds that incorporating changing demographics in this way can help explain
much of the evolution in China’s household saving rate between 1955 and 2009. In particular,
China’s current high savings is argued to have primarily been driven by reduced family size
from the one-child policy and the relatively large share of the working-age population.

I1l. How DoeEs DEMOGRAPHY AFFECT SAVINGS AND THE CURRENT ACCOUNT?
A. Conceptual framework

Our framework rests on the “permanent income” hypothesis. As a result, household savings
will be determined by both the demographic structure and the time horizon over which
households maximize their consumption. In this simple framework, “household” represents
both consumers and producers with no public sector. An extension to include the government
can be made, but this will not have any meaningful implication on saving behavior of the
economy if both households and the government are assumed to maximize consumption over
the long run, and thus behave in the same way.

A person will maximize his/her consumption over their life span which can be divided into
period 1 and 2 (Figure 2). During period 1, the individual generates income, part of which
he/she saves so that they can live off the saving in period 2, i.e., after retirement. Thus, a
person’s maximization problem can be described as: Max e=e;+[e,/(1+p)] w.r.t. saving, s,

and subject to y=e;+s, and where e,= f(s) with >0, f’<0, and y is predetermined by the
capital stock/productivity and technology as captured in production function f in pre-period 1.
In addition, e is consumption, y income, and p the discount factor for time preference.

The optimal solution represented by the first-order condition is the usual f"=(1+p), which can
be graphically expressed as shown above (Figure 3).

This can be extended to a multi-period model where e,(s) becomes y in the second
generation’s period 1. The second generation would then have to be financed by the first



generation’s income in Period 1, but in Period 2, they would supplement the savings of the
first generation with their own income. That income, however, will depend on productivity in
that period, which in turn will be a function of the capital stock (s) and technology
(exogenous).

Figure 2 Figure 3

Income Income

e=f(s)
S
€1 ex(s)/
(1+p)
Period 1 Period 2
Aggregation

Suppose that all individuals are identical, or at least on average behave in a sufficiently
similar manner. Then the aggregate of individuals would represent the economy. The
analysis becomes somewhat more complicated if we have varying populations. Let us
suppose that in Period 1 there are two generations, G; and G,. Capital letter E;; represents
aggregate spending in period; by G; where i, j=[1,2]. In a multiple overlapping generation
model, E;; should include Eo;, and Ez, should include savings for the next period.

The optimization problem is then to maximize E;+Y,, where E;= E11+Ej; and Y,=E+E1=Eo.
Both E;; and E, are determined by F(S, G,). Savings in period 1, on the other hand, is
affected by Ej, through G, (Figure 4).

Max Z:Yl-S(Gz)+Y2(Gz)/(l+p); s.t. Y{=S+E; and Y2:F(G2, S)

The first-order conditions are: (1) dZ/dS=0 and (2) dZ/dG,=0

Thus, dF/ds=(1+p) as was the case for the individual, and dF/dG,=(1+p) dS/dG

An increase in G2 reduces S in Period 1, and in period 2, the net effect on Y, will depend on
the relative impact of lower savings (i.e., capital stock) and more labor (Figure 5. In other
words, an expected increase in working population in the future (relative to the current size)

will reduce current savings. This implies that under the permanent income hypothesis, an
expected decline in working population in the future will increase current savings so that the



difference between future and current income is minimized.

Fiqure 4
Income
S ExolS)/
(1+p)
E12 [
E2u(S)/
Es
(1+p)
Period 1 Period 2

The role of liquidity

Fiqure 5
Saving; Y

dF/dG,

(dS/dG;)(1+p)

G-

Liquidity affects asset prices. Liquidity affects the nominal value of savings since they are in
the form of capital, whose prices are affected by liquidity.

Y1P=SPs+EPe or Y:=S(Ps/P)+E(P/P), where Ps=P(Liquidity), P’>0.

The first-order condition from the maximization problem from above is S” where F(S")=(1-+p)

and S'=S(Ps/P)

Thus, if S(Ps/P)>S” because Ps>P, which is the case if L is higher than L" where at Ps( L")=P,
then S<S”. In other words, if liquidity is excessive in period 1, then S is smaller than optimal

savings.

B. Simulation

To capture the dynamics of demography for
simulation purposes, the population can be
divided into 3 age groups as in Figure 6,
those below working age (dissaving) Go,
working age (income generating and saving)
Gy, and retired age (zero saving) G..

Figure 6

1 1 1
1 1 1
1 1 1
1 1 1
1 1
1 1 1
— G 1 1
1 1 1 G, 1
Go 1 1 1
1 1 1
1 | e |
1 1 1
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Education ! Working Pop ! Retired !
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Simulation I: Single-country example

Out of a normalized total income of 1 in
each period, we assign a value of 0.4 to G,
and 0.3 each to Go and G, for consumption.
Income is generated by G;. We scale the
whole income curve such that total income
generated over the maximization period
equals total consumption (Figure 7). The
difference between the constructed
consumption path and income is savings.

We do not explicitly account for the fact
that savings can be used either for raising
the domestic capital stock or the foreign
capital stock. In the case of the former, this
will introduce another layer of
sophistication in the simulation to the extent
that an increase in the capital stock will
raise GDP growth in subsequent periods,
thus compensating for the savings through a
flow of higher income. This will raise the
income profile and also somewhat change
the consumption curve and savings as a
share of income. In the case of the latter,
savings will not raise domestic income, but
that of the foreign country. The higher
stream of income abroad can be transferred
to the domestic economy for consumption.
In our analysis, we only reflect this type of

GDP

Figure 7. China: Consumption-income simulation
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This scale reflects a construct of the weighted average of the three groups, i.e., young, working population,
and old by assigning each avalue of 0.3,0.4, and 0.3. The income curve s scaled to ensure that
consumption is equal to income.

Figure 8. Choice between higher
GDP vs. placing savings abroad

.~ The higherthe

share of domestic
e \ investment

Time

investment, and hence define the savings as net savings, or S-1, which is also called net
external current account balance. The trade-off is between higher income (and consumption)
versus lower income (and consumption) but windfall income later. So, underlying the S-1
outcome is a complex relationship between income and investment where total income will
need to be higher than consumption in the first place, a large part of which is subsequently
used to generate a faster domestic GDP growth path (Figure 8) .

Household behavior can be described as a dynamic maximization problem; e.g.,

MaxZ =[] Y(t,61()dt st [ C(t)dt =[] Y(t)dt

(1)

where Y is income, C is consumption, and 3 is the discount factor.
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Actual net savings broadly follow the
simulated path, although the former is
more elevated and volatile reflecting the
fact that actual investment tends to be

60

much more erratic (Figure 9). The labor >0
dividend and exogenous factors

including strong global demand, 40
coinciding with China’s integration to

world trade, are among the reasons why 30

the actual outturn was higher than the
simulated net savings during the 1990s
and 2000s. Strong external demand was
met by massive investment and greater

20

Figure 9. China: Consumption-income simulation
(in percent)
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use of labor. Excess supply of labor, however, ensured that unit labor costs remained low.
Moreover, savings generated by the economy, especially those of the corporate sector which
benefited from cheap capital and labor, provided a large part of investment without the need

to resort to foreign borrowing.

Simulation Il . Multi-country context

The role of trading partner’s demography

Trading partner’s demography will pull the S-I
trajectory in different directions to ensure that
the global total is zero. For example, in

Figure 10, suppose country A’s S-I is shown by
the blue curve and that of country B as a straight
line in red. Then the dotted lines are the
respective S-1 that will ensure market clearance.
The sum of the two will need to add to zero.

Figure 10
S-

2024
2027
2030

o N M OO

' ' 1 '
o o M~ N

Both countries' S-1 will be
affected (dotted line)

To sum, assuming demography dominates the shaping of the S-I trajectory over the
optimization horizon, trading partner’s S-1, the GDP growth rate of each country, and the
choice of investment allocation between domestic and foreign market will be key factors in
determining the actual shape of the trajectory. The simulation assumes that China will growth
at 5 percent per annum while other countries will grow by 2 percent per annum over the next
40 years. It also assumes (implicitly) that investment efficiency remains constant, with the
remaining savings being S-1. As discussed earlier, the former will raise the GDP growth rate,
while the latter will increase savings for future consumption. The following implications

arise:
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o Changes in the factors noted above could push S-1 off the baseline path in the short
run, but these deviations will have to be balanced out in later years as ultimately net
savings will need to be equal to zero over the given time horizon and across countries
at each point in time.

o If, for whatever reason S-1 deviates from the baseline for a prolonged period, then
there will have to be an abrupt adjustment in consumption. This of course assumes
that the key fundamental affecting the baseline is demography.

o If the return on S-I (investment abroad) or return on domestic investment falls, then
S-1 tends to rise as people will want to ensure that their consumption level is
maintained later. The allocation between domestic and foreign investment will adjust
accordingly, with greater share going to investment that generate higher rate of return.

Following the illustration above, we generated

S-1 for the largest 4 groups/countries, namely
Europe, Japan, US, and China (we proximate 15
the world with these economies). The precise 10
horizon over which the optimization takes : /7&
place has some impact on the shape of the S-I 0

curves, but does not fundamentally change the p /

analysis. For example, lengthening the horizon
from 1990-2030 to 1970-2050 shifts the point

Figure 11. S-I of Main Economies
(in percent of global GDP, 1970-2050)

where most countries’ curves intersect down 15 e P
from 2009 to 2005 (Figure 11). -20 —Us W Europe
-25
Once adjusted for multilateral consistency § § § ;ﬁ % é % é % g § § § § § § %
where the sum of all countries’ S-I has to be
zero, we see that China’s S-1 peaks at around :jlitl'trifaz;:l'é;’r‘:s"i’;:‘::‘f;°"°m‘es Adjusted for
2026 and then starts to decline (Figure 12). s (mpercent of gobal GDP, 1970-2050
This delays the S-1 peak by about 15 years 20
because the aging in other countries sets in L5
much earlier than in China (Figure 13), (1)2 //
necessitating China to save for a longer period. ' -

0.0
This result is broadly robust to changes in 05 i \></
growth rates except for the changes in the 10
shape and slight shifts in the peaks (Annex ). =

-20
China —Japan —US W Europe

-25

1970
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1982
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The period over which consumption is
maximized has a notable impact on the scope
of net savings, especially when demography changes are large. For example, China’s S-I
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Figure 13. Global Demographic Trends: Where Does China Stand?

China's Demographic Transformation
(Population in millions)

1600

1400

1200

1000 —————=

800 -~

600 —

400

200
0

65+

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Source: United Nations Population Database.

Median Age, Asia
(Years)
60
—— Japan
—o— Australia
== China
50 — Indiz
—o— NIEs excl. Taiwan POC =
—0— ASEAN-5 =
40 = -
30 -
-
0 et
VNr—— 777777 7T T T T T T T T T T
o o o o o o o o o o o
8 S S 8 S 8 S S 3 = 8
Ed £ & = = & 5 5 & 54 &

Youth Dependency Ratios

(population under 15 as percent of population aged 15-64)
70
1970 m1990 W 2010 m 2030 ™ 2050

United States

Japan Western Europe China
Source: United Nations (2011) and authors' calculations.

Source: United Nations Population Database.

Median Age, World
(Vears)
60
— World
— — Less-developed regions
50 —x— United States
—o— Furope
—o— Asia (weighted)
40 —0=3_
30
20
Nr—— T 7T T T T T T T T T T T T T T
o o o o o o o o o o o
8 S S 3 S 8 1= S 38 S 8
4 = = 2 = & 5 & & 5 &
Age Structure

(In percent of total population)

W74 @ 71564 [O65+

United
States

Source: United Nations Population Database.
! Excludes Taiwan POC.

Old-Age Dependency Ratios
(population 65 and over as percent of population aged 15-64)

70
1970 m 1990 = 2010 = 2030 = 2050

United States Japan Western Europe China

Source: United Nations (2011) and authors' calculations.

profile shown in Figure 12 shows S-1 peaking at close to 10 percent of GDP in 2011, while
the simulation shown in Figure 8 peaks at 4 percent. The simulation in Figure 12 covers the
period 1970-2050 where the demography profile changes are large at both ends, thus
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necessitating much larger savings during 2010-2030 period. The simulation in Figure 8
maximizes consumption only over the 1980-2030 period, which does not capture the large
drops at both ends. Most likely, the shorter time horizon is closer to reality as demographic
projections could change depending on changes in the birth rate, mortality rate, and
participation rate.

In addition to fundamentals in classical growth models including the capital stock, labor, and
productivity changes, other macroeconomic policy changes could also induce a change in the
shape and timing of the curvatures. However, these deviations will have to be compensated
later on because demographic forces are ultimately overpowering and cannot be resisted
indefinitely. For example, an overly generous pension scheme will push up consumption
beyond that consistent with the permanent income hypothesis. However, later, consumption
has to be restricted in order to finance the over consumption in earlier years.

Our simulated path contrasts with actual

Figure 14. Global Imbalances

developments to date because the global (in percent of world GDP)

economy is of course not shaped by the ’ ;‘gﬁgpmrs

permanent income hypothesis and demography ,  mus

alone. In particular, individual’s optimization oy

horizons may be shorter and differ across v o mil :DD
countries, and distortions, including from policy _ . HHHHHHHH
choices, may have misguided optimal ' aENuEERR

consumption behavior. For example, the United | - -
States and Europe should have been running an =2

S-1 surplus during the 2000s according to our 2

simulation. However, they have been running R

large deficits, leveraging their consumption beyond the optimal path with asset prices
providing misleading signals and creating a wealth illusion (Figure 14). The opposite is true
for China. It should have been running a deficit during most of the 2000s. Instead, it has run
a very large surplus, thereby contributing to global imbalances, but cumulating valuable
resources that it can use to finance the transformation of its economy.

Going forward, these cumulative divergences from the simulated path, i.e., the stock problem,
will weigh heavily on cross-country savings behavior. For instance, based on demography,
the US, Japan, and Western Europe will have to start running S-1 deficits starting in the
second half of the 2010s as their populations age relative to their trading partners. The stock
problem, however, will induce households to save, and not spend, to make up for past
mistakes. Fiscal consolidation efforts by these governments are part of this effort to save,
which in a practical sense is described as rebuilding public balance sheets. If the stock
problem is large, then the efforts by these governments alone may not suffice to address the
stock problem, such that the economy may well face weak demand for the foreseeable future.
In the case of China, the stock problem is reversed and could exert downward pressure on S-I
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beyond what demography itself might dictate. In particular, the younger generation, which
has shown a much higher propensity for consumption, is expected to add to the downward
pressure.

C. Empirical Tests

In this section, we test whether the underlying assumptions for the simulation above, i.e., the
permanent income hypothesis and the role of demography, really matter.

Permanent income hypothesis and demography

As before, we define Gy, G4, and G, to represent the young, working-age and retired
population, respectively

Fiaure 15. Decision for the workina nobulation

In Figure 15, the solid lines
represent demography at each
indicated year. In the current
year when decisions are made,
attention is paid by savers (Gy)
to what the demographic
structure will look like when

they reach retirement age, 2010

relative to today. In particular,

if the share of those in
retirement (G,) to those of

working age population today | i
(G,) is expected to rise, this 1990 B | i

2030

should push up savings.
Conversely, if the share of
those who are young (Go) to Go G G
those of working age today is expected to rise, this should push down savings since the
former will progressively enter the labor force and support those in retirement.

Practically, this would mean, for example, in 2010 comparing G1 in 2010 to GO and G2 in
2030. In other words, the decision maker has to look at A and C relative to the working
population today. Therefore, for the population in 2010, the savings decision will be
influenced negatively by the ratio Go/G; and positively by the ratio G,/G;, where Gy and G,
refer to the future.

In this way, our approach is more forward-looking than the typical method used to capture
demographics in existing papers that are also based on an OLG framework. These papers
usually focus on the share of prime savers, the young and the old in the current period,
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neglecting the importance of dynamics and expectations of future demography that are likely
to have powerful effects on current behavior.

Empirical application

Building on existing literature and using the forward-looking demographic variables derived
above, we estimated dynamic panel models for saving using GMM techniques and data for
57 advanced and emerging market economies over the period 1960-2011.

The models postulate that private savings, in any given economy (i) and year (t), are
explained by the following factors:

Sit=a Si(t-1) + pXit + vi + nt + uit (2)
i=1,...N;t=2,...,T)

where Sit is the private saving-to-GDP ratio for economy i in period t; Xit is a matrix
comprising information on the explanatory variables for economy i in period t; vi isa
country-specific effect; and nt is a time-specific effect. The right-hand-side variables
included in the saving regression are of two types:

o Past saving rate, Si(t — 1). This term captures the extent to which saving rates are
persistent—that is, the extent current saving rates are correlated with past rates.

o Economic determinants of saving, Xit. The following determinants were considered,
with the expected sign of the relationship between saving and each determinant in
parentheses: public savings (- if Ricardian equivalence holds); per capita output
growth (+); real interest rate (+ or -, depending on whether the substitution or income
effect dominates); growth in stock market capitalization as a proxy for liquidity (- if,
as argued above, liquidity creates a wealth illusion); and alternative demographic
variables, including the ones suggested by our conceptual framework, (G0/G1) (-)
and (G2/G1) (+), as well as more conventional ones, namely the prime savers ratio (+)
and the youth dependency ratio (-).

The key results of this analysis are shown in Table 1:

o Fiscal consolidation is associated with lower private saving, as higher public
saving is offset by adjustments in private saving behavior as predicted by Ricardian
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Table 1. Global Savings and Demography 1/2/3/

@ @ (©) (4) ®) (6) @)

(Pvt S/GDP) .1 0.370%** 0.351%** 0.395%** 0.351%** 0.340*** 0.310%** 0.422%*
(0.09) (0.07) (0.07) (0.07) (0.09) (0.09) (0.07)
(Pub S/GDP) -0.514%** -0.487**=* -0.520%** -0.483%* -0.545%* -0.527%*= -0.515%*
(0.08) (0.08) (0.09) (0.08) (0.10) (0.09) (0.10)
Growth in real GDP per capita ¢ 0.139%** 0.127** 0.147%*= 0.128** 0.137** 0.135** 0.159%**
(0.05) (0.06) (0.04) (0.06) (0.06) (0.06) (0.06)
Real interest rate -0.056* -0.075** -0.067** -0.072** -0.064* -0.051 -0.056**
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.03)
(GO/G1)¢ -17.443%** -18.045*
(6.56) (10.99)
Youth dependency ratio -13.673* 0.382
(5.91) (9.26)
(G2/G1) ¢ 22.762* 3.895
(13.11) (39.91)
Prime savers ratio ¢ 20.350* 20.093
-12.15 (28.72)

Diagnostic tests

m2 test (p-value) 4/ 0.630 0.551 0.589 0.565 0.492 0.497 0.696
Hansen test (p-value) 5/ 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Observations 1,070 1,070 1,070 1,070 1,070 1,070 1,070
Number of countries 57 57 57 57 57 57 57

1/ Estimation is in first-differences and dependent variable is private savings-to-GDP.

2/ Standard errors in parentheses. *** denotes significance at 1 percent level, ** at 5 percent, and * at 10 percent.
3/ Using lagged values of endogenous variables as instruments.

4/ Test for higher order serial correlation in residuals, under the null of no correlation.

5/ Test for instrument validity, under the null of valid instruments.

equivalence. In conducting sub-sample splits, we found this effect to predominantly
reflect savings behavior in emerging markets. Based on our results, a 1 percent of
GDP increase in public savings would lead over time to a 0.75 percent of GDP
decrease in private savings.*

% This can be estimated as the ratio of the coefficient on the variable of interest over one minus the coefficient of
lagged saving.
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o Higher output growth boosts saving. A sustained 1 percentage point increase in per
capita output growth over time leads to an almost 0.2 percent of GDP increase in the
private saving rate.

o An increase in the rate of return decreases savings. While saving and real interest
rates are generally expected to be positively related—with the strength of this
relationship likely to depend on the size of households’ net asset position (Deaton
(1992)—we uncovered a negative impact. This is consistent with the recent literature
on target savings, under which the income effect of interest rate changes dominates
savings behavior. We also found this effect to be predominantly a feature of the
emerging markets in our sample.

o Both the forward-looking demographic variables developed in the earlier section
are significant determinants of private savings and enter with the expected sign
(Tablel, columns 2 and 5). As the ratio of young people in the future is expected to
rise, private savings decline. The opposite effect is detected if the ratio of the elderly
is projected to rise in coming decades. The effects are also economically significant,
with a 1 percentage point increase in GO/G1 (G2/G1) over time reducing (increasing)
private savings by 0.25 percentage points of GDP.

o Moreover, there is also some evidence that these dynamic demographic variables
are superior to the static ones typically employed in the literature. While the
youth-dependency ratio (column 3) and prime saver share (column 6) are significant
and enter our regressions with the expected sign, as found in other studies, the former
is knocked out by our forward-looking GO/G1 variable (column 4), suggesting that
the demographic information it captures is superior for explaining private savings.

Separately, we found that liquidity can decrease national savings and confound the effect of
fundamentals, including demographics (Table 2). We found that increases in stock market
capitalization as a percent of GDP are associated with a reduction in saving. In our
estimations, we allowed this variable to be endogenous and instrumented it with private
sector credit growth, consistent with the asset price channel of excess liquidity discussed in
the sections above. This variable likely captures wealth effects associated with the sharp
increase in asset prices driven by excess liquidity, which previous studies have found to have
contributed to the reduction in household saving in a number of advanced economies since
the 1990s, especially in the United States (Faulkner-MacDonagh and Muhleisen (2004)).
Moreover, we found that excess liquidity/asset price growth can have powerful side-effects.
In particular, it can temporarily knock out fundamentals, such as per capita output growth
(column 1) and even our demographic variables (column 2). Even worse, it can totally
confound their impact (column 3).
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Table 2. Exploring the Role of Liquidity 1/2/ 3/

(1) 2 3)

(Pvt S/GDP) .1 0.282*** 0.241** 0.251***
(0.08) (0.09) (0.08)

(Pub S/GDP) ; -0.591*** -0.621 %+ -0.640***
(0.09) (0.11) (0.12)

Growth in real GDP per capita 0.097 0.120* 0.121*
(0.08) (0.07) (0.07)

Real interest rate -0.104*** -0.093*** -0.097***
(0.03) (0.03) (0.03)

Growth in stock market cap ¢ -0.015* -0.016* -0.017*
(0.01) (0.01) (0.01)

(GO/G1) ¢ -12.039 23.612
(11.63) (22.47)

(G2/G1) ¢ -13.673**
(5.91)

Diagnostic tests

m2 test (p-value) 4/ 0.630 0.551 0.589
Hansen test (p-value) 5/ 1.000 1.000 1.000
Observations 758 758 758
Number of countries 54 54 54

1/ Estimation is in first-differences and dependent variable is private savings-to-GDP.

2/ Standard errors in parentheses. *** , ** and * denote significance at 1, 5, and 10 percent level, respectively.

3/ Using lagged values of endogenous variables as instruments. Stockmarket cap instrumented by credit growth.
4/ Test for higher order serial correlation in residuals, under the null of no correlation.

5/ Test for instrument validity, under the null of valid instruments.

IV. OTHER IMPLICATIONS OF CHINA’S CHANGING DEMOGRAPHICS
A. Growth and Convergence

A quick review of countries that managed to narrow the gap between their own and the US
GDP per capita indicates that political stability and sound governance structures are
prerequisite and necessary conditions for convergence. However, they are not sufficient and
it seems that additional impetus is required to maintain sustained growth, namely rapid
expansion of global trade, matched by large domestic investments. This is what China has
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been doing also. Strong external demand that followed the WTO accession was matched by a
rapid supply response, made possible by massive investment and abundant supply of labor.
Expected changes in China’s demography will limit labor supply and thereby start raising
unit labor costs. With population aging, investment will also likely fall as the returns to
capital fall relative to scarcer labor and declining savings make capital more expensive.

Thus, demographic changes will add to the challenge of defining a new growth model as
trade expansion and investment, the traditional engines of growth, will likely no longer be
available to the same extent. In that sense, it seems international experience is only of
relatively limited use in terms of defining the main engines that can help China sustain its
growth. Instead, it appears that China will have to rely on home-grown solutions in terms of
the precise engines that will help it achieve convergence with advanced economies.

Of course, the shrinking labor force may be partly offset if changes are introduced in
government policies such as the one-child-policy or if there is an increase in immigration or
participation rates, although these would take time to take effect. Moreover, total factor
productivity gains from innovation, education, and labor mobility (partly through
urbanization) could also raise per capita income and thereby affect savings.

B. Policy Dilemma

As discussed ealier, the divergence of the actual
S-1 path from that implied by demography may
have been caused by various factors such as 0.02 -
changes in economic fundamentals (e.g. change
in preferences) and policy distortions. A similar
situation may arise during the periods when the 0 Py
multilaterally adjusted S-I path diverges from its !
non-adjusted path. For example, as shown in
Figure 16, S-1 is lower under the adjusted path -0.02 4
during the period between now and 2024. This g3 -
means that China will need to have higher == "Non adjusted
savings to maximize permanent consumption 008
than would be dictated once adjusted for other countries’ circumstances. There is no a priori
reason why the actual outcome should follow the adjusted path unless induced by some
policies. For the next decade or beyond, however, such a conflict may not arise as countries
are in the process of addressing the stock problem of the past divergence of the actual from
the simulated norm. One likely scenario is that China’s savings may fall even below the
adjusted path as it tries to rebalance from excessive savings in the past. Moreover, if
investment efficiency is improved such that it facilitates more sustained consumption, this
will also help rebalancing, together with current government efforts to strengthen social
services in order to reduce precautionary savings.

0.03 o Figure 16. S-I of China scaled by
World GDP, 1970-2050
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C. Pension System

While only the urban pension system is

Figure 17. Fiscal contribution grows by 8 percent

2.5

1.5

0.5

examined here, the implications from the

Member contribution grows by 8 percent

illustration below will also apply to other part 3 7 Entitlement grows by 8 percent
of China’s multi-layered pension system. There 2.5

are currently 285 million participants in the 2 o e Fiscal cont. to GDP

urban employees’ basic pension insurance 15 -

system, of which 215 million are contributors L P

and 70 million recipients or retirees. The total 05

size of the pension fund as of end 2011 stood at .o -

RMB 2 trillion. The benefit per retiree in 2011

S88TNES8BEE23
at RMB 18,700 is about three times the 2392929228289 2¢278

contribution per employee. However, with the
size of contributors about 3 times the retirees and fiscal contributions making up around a
fifth of total payment, the pension fund has been growing steadily from about 1 percent of

GDP in 2001 to 4.2 percent of GDP in 2011. The rate of return, however, has been relatively

weak at 3.5 percent per year (average during the last 10 years) which is broadly the deposit

rate.

Current coverage rate is relatively low with 40 percent of retiree receiving pension and only
26 percent of employees contributing to the pension system. Assuming that 70 percent of all
retiree and employees will become participants of the pension system by 2030 and 2040,

respectively, and a baseline scenario where nominal GDP growth average 8 percent over the
next 40 years, the pension fund could be depleted if both contribution and entitlement grow

by the same amount (Figure 17).

Other scenarios, which suggest the need for continued hikes in fiscal and member
contributions in the absence of entitlement reductions, are (Figures 18 and 19):

Figure 18. Fiscal contribution declines to zero
Member contribution grows by 10.2 percent

Figure 19. Fiscal contribution grows by 8 percent
Member contribution grows by 9.5 percent

- . - 3 A i - 20
Entitlement grows by 8 percent 20 Entitlement grows by 8 percent
4 10 25 - - 10
0 L
7 e Fiscal cont. to GDP 2 A 0
i Cont. from members to payout -10 e Fiscal cont. to GDP - -10
e Pension fund to GDP (RHS) -20 1.5 1 Cont. from mempérs to payout L 20
7 30 1 - e Pension fung#to GDP (RHS) L 30
T e - -
L A A e '50
8 8 g m : : m ON\ m ,‘:’ ;' Q %} 0 TTTTTTTTTT T T I I T T T I T T I I T T T T I I T I T T T T T T T I T T I rTITITT -50
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D. Labor Market

Demography indicates that China’s Figure 20. Population by age
problem over the next couple of 1600 nmillions) L
decades will not be so much as a 1400 ages 61-100

.. . . ages 0-18 1.0
shrinking working population, but 1200 ages 19-60

1000 —dependent/work force ratio (RHS) 08
800

600

rather the end of the labor dividend

that it enjoyed from the continued o

0.4

influx of labor over the past several 400
decades (Figure 20). In the period 200 02
ahead, China will have a labor market 0 00

1978
1981
1984
1987
1990
1993
1996
1999
2002
2005
2008
2011
2014
2017
2020
2023
2026
2029

that more closely resembles those in
other countries. This will include rising
unit labor costs, together with frictional and structural unemployment, particularly arising
due to skill mismatches between growing college graduates and corporations that require
more specialized skills.

To some extent, the expected reduction of new labor entrants lifts the pressure off the
government that was previously hard pressed to ensure sufficient jobs were created to absorb
the increasing working population. This is one of the reasons why China can afford a lower
economic growth rate. It faces a different challenge, similar to those faced by other
governments, namely how best to reduce the skill mismatch. Another challenge will be the
need to cater for the dependent population, which will start to increase in earnest after 2024.
This will require more savings going forward, the scope of which will partly depend on
whether it can ensure the value of the past saving can be retained.

E. Public Finances

In addition to the pressures for higher government spending on pensions (as discussed above),
health care and other welfare programs for the elderly, an aging population often translates
into lower tax buoyancy due to a falling share of the labor force. Assuming no change in the
retirement age, China’s ratio of workers to retirees will drop from around 5:1 today to 2:1 by
2030. Therefore, assuming no change in tax structure, the tax burden on each worker will
have to increase by around two and a half times for the government to maintain the current
level of tax income.

While tax revenues have grown much faster than GDP over the last decade, this trend cannot
be expected to necessarily continue as the proportion of working-age citizens shrinks. The
most likely adverse impacts will be on personal income taxes. However, indirect taxes may
also come under pressure since the elderly tend to spend less than younger people on goods
and more on services, which are less often taxed. For instance, international experience
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cautions that the drop in tax receipts associated with aging is especially pronounced for
income and payroll taxes, but also affects sales and property taxes.

To meet enhanced funding requirements for old-age expenditures, governments have
typically had to modernize their tax systems. This involves efforts to keep existing tax bases
from being eroded, as well as extending them into new areas, including reducing tax
preferences, increasing dividends from state-owned enterprises, enhancing natural resource
and energy taxation, increasing taxes on services, and diversifying and making revenue
sources more broad-based (such as reducing reliance on taxes that the elderly are less able to
pay out of fixed incomes).

V. CONCLUSION

Despite the divergence of actual net savings from the predicted path based on demography,
empirical tests lend support to demography being an important determinant of savings. What
are the potential policy implications of our findings?

First, demography dictates that China will experience a continued external current account
surplus for a prolonged period as its population will still age relatively slowly than most of its
main competitors over this period. With China’s aging setting in much later, its population
would likely want to save more. The stock of saving to date, however, will pull in the other
direction. The announced policies to promote consumption and income inequality are to
some extent geared toward achieving this intertemporal rebalancing. Strengthened social
services and proper compensation of factors of production (labor and capital) will raise
consumption as savings will likely fall as income share shifts from the rich to the poor and
from corporates to households. The rationale is that in the absence of income inequality and
full compensation of factors of input (which underlies the simulation results), China would
have spent more in the past decade and less in the coming decade. Going forward, therefore,
current policies will need to be geared towards correcting the past distortions that led to
higher than demography-consistent savings.

Second, there could be some tension among countries as each strives to attain the savings that
would optimize consumption over its lifetime cycle. In China, for example, its multilaterally
adjusted next savings should be lower in the next decade and higher in the following two
decades thereafter because it ages relatively slowly compared to other countries. However,
because China over-saved in previous years, the inter-temporal rebalancing needed to unwind
this should help the global outcome to align more closely with the multilaterally consistent S-
| path. Similarly, the next two decades thereafter, higher savings could be attainable by
advanced countries if they deleverage and consolidate their fiscal position sufficiently to
build up savings to make up for their previous lack of thrift. To avoid adding another
distortion, it will be important to ensure that China’s stock of savings generates adequate
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returns. If returns are low, this will, other things being equal, add additional pressure for
savings.

Third, China’s changing demographics make it essential to find a new growth model, since it
can no longer rely on a large labor dividend and savings. A tightening labor market will start
shifting income away from corporates to households. Even without the corrective policies
discussed above, this shift will reduce corporate sector saving and investment, and raise
household income and consumption. With corrective policies, the marginal propensity of
consumption will also be larger. Thus, if investment is to be curtailed going forward as
financing conditions tighten and especially amid growing concerns about excess capacity
and continued overinvestment, then the only way to maintain robust growth is to start reaping
dividends from efficiency gains and innovation. In terms of the labor market, China will need
to make up for tightening conditions with better training for labor to reduce skill mismatches
that will otherwise become an increasing constraint under a new growth paradigm.

Fourth, China’s impending demographic changes suggest the need for caution in expanding
the pension system. Continuation of the current status quo could run down pension funds in
the next two decades as the pension scheme is expanded at a time when the number of
retirees also starts to increase. While an expansion of the pension system is called for to
ensure it covers a wider population, it will need to be carefully calibrated with inflows as an
overly generous payouts could threaten the viability of the pension system in the future.

Fifth, in addition to increased old-age related spending obligations, China’s tax revenues
could come under pressure as the share of the working population shrinks in coming decades.
This could put pressure on China’s traditionally prudent public finances, necessitating
countervailing changes in tax policy and administration that prevent the erosion of the tax
base and extend it in new areas, including resources, energy and services sectors.
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Annex |. Simulation Results

Baseline: GDP growth over 2012-2050 in USD terms (China: 5 percent; others: 2 percent)
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Alternative Scenario |: China GDP growth reduced to 2 percent; others no change.
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Alternative Scenario I1: Weight of young reduced to 50 percent of working population and the old raised to 100
percent of the working population
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