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Is the Problem of Population Aging Real? 
An Answer Obtained from the Labor Force 
Participation of the G7 Countries 
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Abstract: Old-age dependency ratio (OADR) is commonly used to indicate 
the financial burden of population aging; increases in OADR have caused 
widespread concerns. To better measure the financial burden, this paper 
proposes a dependency ratio of non-labor-force population to labor-force 
population (NLDR) . This ratio includes OADR as a special case. This paper 
finds that, when measured by NLDR, financial burden actually declined in five 
of the G7 countries during the years 2000-2014. To project future trends, labor 
force participation rates by age f(x) can be forecasted using the coherent Lee
Carter method. This paper combines the forecasted f( x) and the population 
projections of the United Nations, to forecast increases of NLDR for the G7 
countries between 2014 and 2050. These increases are on average less than one
fifth of the increases projected for OADR. Because OADR ignores the increase 
of labor force participation, its description of the problem of population aging 
for the G7 countries in the past is unrealistic and inaccurate, and forecasts of the 
future based on OADR are likely to be just as unrealistic. Understanding the 
conditions and reasons for increases in labor force participation can provide 
valuable insights into the issues of population aging in China, where the 
remarkable increase of OADR may result in real financial burdens. One 
condition for labor force participation to increase could be that people remain in 
good health, which makes continuing to work more feasible. Other reasons for 
labor force participation to increase are likely to be found in government 
policies that encourage people to continue working longer. For China, collecting 
reliable data on labor force participation is also crucial. Without these data, the 
effects of the policies that encourage people to continue working longer cannot 
be detected; and therefore the policies cannot be properly developed. 
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Introduction 

Population aging is a common trend in which the proportion of elderly to the 
whole population rises over time. This trend is the result of mortality and 
fertility declining from high to low levels. Life expectancy has increased in 
most countries since the end of the Second World War (United Nations 2015); 
and the increases are expected to continue in the future (Lee and Carter 1992; 
Tuljapurkar, Li, and Boe 2000; Oeppen and Vaupel 2002). Among the world's 
201 countries and areas, total fertility of 83 dropped to below replacement level 
in 2010-2015. Although many developed countries have experienced slight 
increases in their fertility rates since the year 2000 (Bongaarts and Sobotka 
2012) , some saw minor declines in their fertility levels after the 2008 financial 
crisis (Goldstein, Kreyenfeld, lasilioniene and Orsal 2013). Further, in a study 
of worldwide fertility dynamics, Andreev and Li (2016) reported that the stable 
equilibrium globally is at about 1.5 children per woman. Moreover, findings 
indicate that below-replacement fertility persists for an important reason: 
maximization of per capita consumption (Lee, Mason and members of the NTA 
Network, 2014). Given that mortality will continue to decline and that fertility 
may remain below replacement levels, population aging is expected to 
continue. It should also be noted that population aging is not just a problem 
with respect to financial burden; the positive developments-increasing 
longevity and maximization of consumption-that are causing population aging 
should also be recognized. 

In studies of population aging, people are often enumerated as numbers by 
age and sex to calculate population age structures and indexes such as 
dependency ratio and median age (United Nations 2013a, b; Lutz, Sanderson 
and Scherbov 2008), but their labor force participation statuses are ignored. 
More specifically, when the focus is on the financial burden of a population, the 
aging of the population is often described by the increase of the old-age 
dependency ratio (OADR) ; that is, the quotient of "dependent" population aged 
65 and over divided by "working" population between the ages of 15 and 65 
(United Nations 2013b; Gavrilov and Heuveline 2008). The increases in OADR 
have been remarkable in recent years among developed countries, and immense 
increases are projected for more nations in the foreseeable future (United 
Nations 2015) . Due mainly to the projected increases of OADR, more than half 
of the governments worldwide consider population aging to be their major 
concern (United Nations 2013 a) . 

Although using OADR to indicate the financial burden of a population is 
common, the use of this ratio as an indicator is challenged by research findings 
that people are not only living longer but are also healthier (Manton, Gu, and 
Lamb 2006; National Research Council of the National Academies 2012). 
These findings imply that people aged 65 and over now are likely to be less 
dependent than people of this age group were in the past. Furthermore, the 
dependency ratio of the disabled to the healthy population in many developed 
countries is projected to remain almost constant from 2010 to 2050 (Sanderson 
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and Scherbov 2010) . This projection differs significantly from the remarkable 
increases projected for OADR. Because the elderly remain healthier, labor force 
participation is feasible, making it possible for the elderly to be less dependent 
economically. This development has already been observed in Germany and is 
projected to continue in the future (Kluge, Zagheni, Loichinger, and Vogt 
2014) . 

Measuring the financial burden of population aging 

The purpose of this paper is to investigate the financial burden of population 
aging. To accomplish this purpose, the paper chooses age-specific labor force 
participation rates, f ( x) , as the basic measure. This rate is defined as the 
proportion of people who are working or who want to work among all people 
aged x. Subsequently, when OADR is used to indicate the financial burden, it 
assumed that all people aged 15-65 are in the labor force and that all people 
older than 65 are not. 

To investigate the effects of the assumptions behind OADR, this paper 
proposes a non-labor-force dependency ratio (NLDR), which is the ratio of 
non-labor-force population to labor-force population among people aged 15 and 
over, 

~> ( x) • [1 - f( x) ] 
NLDR x = 15 (1) 

~>(x) . f(x) 
x = 15 

where p(x) is the number of population aged x. The NLDR can be computed 
by the commonly used total labor force participation rate (LFPR) : 

- ~>(x) ·f(x)/~>(x) 
NLDR x=15 x=15 

~>(x) ·f(x)/~>(x) 
x = 15 x = 15 

1 - LFPR 
LFPR . (2) 

Furthermore, if the assumptions concerning labor force participation behind 
OADR were true; that is, if all people aged 15-65 were in the labor force and 
all people older than 65 were not (the dashed line rectangle in Figure 1), 
NLDR would reduce to OADR: 

NLDR = OADR; f( x) = 1, x < 65; f( x) = 0, x ;::;: 65 (3) 
The differences between the value of f( x) assumed by OADR (the dashed 

line rectangle in Figure 1) and those actually observed in the G7 countries (the 
labeled curves in Figure 1) are remarkable. For younger people, the f ( x) 
curves reflect the fact that people receive different levels of education and 
therefore start to work at different ages. The f( x) curves are also based on 
reality for older people. In the United States, for example, people who retire and 
apply for Social Security benefits before they are 66 receive lower monthly 
payments than those who wait until they are 66 or older to apply, meaning that 
actual retirement ages vary depending on individual circumstances. The data on 
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Figure 1 Age-specific labor force participation rates of the G7 countries in 2014 and 
that behind the assumptions of OADR. 
Source: OECD Statistics. 

f( x) are available for the G7 countries for 2000-2014 and were taken from 
OECD Statistics (OECD 2015). Data on age-specific populations are also 
necessary and were obtained from the United Nations Population Division 
(United Nations 2015). 

If OADR is used to measure financial burdens in the G7 countries during the 
years 2000-2014, there are huge increases as indicated by the white bars in 
Figure 2. Measured by the observed values of NLDR (the black bars in Figure 
2), however, financial burdens actually declined for all the G7 countries except 
Japan and the US. The increase of NLDR for Japan was small compared to that 
of OADR. For the US, the increase of NLDR could be a result of the 2008 
financial crisis, which hit the US harder than it did other G7 counties. 
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Figure 2 Observed increases of dependency ratios for each of the G7 countries. Increases 
between 2000 and 2014 are expressed in percentages relative to the 2000 levels. 
Source: OECD Statistics, United Nations Population Division. 
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How can NLDR decline in the face of rapid population aging? Assuming that 
f( x) were constant at their 2000 values; that is, at f( x , 2000) , the hypothetical 
NLDR based onf(x,2000) ,Nldr(2000), can be computed as 

~> (x) • [1 - f( x ,2000) ] 
Nldr(2000) x = 15 (4) 

~> ( x) • j{ x ,2000 ) 
x = 15 

The increases in Nldr( 2000) (the grey bars in Figure 2) are significantly 
larger than those of NLDR for all the G7 countries except the US (for the 
likely reason mentioned above), suggesting that the declines in NLDR were 
caused by increases of f( x) . The differences between the increases of NLDR 
and OADR are the result of using the unrealistic assumptions behind OADR; 
and the differences between that of NLDR and Nldr(2000) are the consequence 
of ignoring the increases in f( x) . 

In fact the problem of financial burden due to population aging described 
by the increase of OADR during the years 2000-2014 did not exist in the 
real world; it was created by the unrealistic assumptions behind OADR. The 
increase of f( x) significantly reduced the scale of the financial problems 
due to population aging. 

Forecasting labor force participation 

Will the historical trends NLDR that we have observed continue in the future? 
This is key to addressing concerns about population aging. To discuss the 
potential difference between OADR and NLDR in the future, a technical issue 
concerning how to project LFPR must be considered. For example, LFPR 
projections for the US (Toossi 2011) include smoothing and extrapolating data 
on labor force participation rates by age, gender, race, and ethnicity groups; and 
these projections also involve population projections. To simplify the situation, 
this paper focuses on age-specific labor force participation rates by time,j( x, t) , 
where t stands for time. A common feature of f( x, t) is that its values are lower 
at adolescent and old ages, and higher at middle ages. This feature would not 
remarkably change with time due to social and biological reasons. On the other 
hand, a common feature of mortality is that the death rate is higher among 
children and the elderly, and lower at middle ages; this also does not change 
notably with time. The paper focuses on f( x, t) because, due to social and 
biological factors, the age patterns of f( x, t) are similar over time, analogous to 
those of death rates. This similarity calls for applying the Lee-Carter method 
(Lee and Carter 1992) that has been widely used to forecast mortality change. 
Recently, some studies have begun to apply the Lee-Carter method to forecast 
f( x) (Queiroz and Lobo 2016) . 

The Lee-Carter method first applies the singular-value decomposition ( SVD) 
on Ilog[ 1 - f(x,t) ] - a(x) f, where a(x) is the over-time average of log [ 1 -
f( x ,t) ] , to obtain 

log [1 - f( x, t) ] = a (x) + b (x) • k ( t) + 8 ( X ,t ) . (5 ) 
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The reason for applying the Lee-Carter method on [l-f( x, t)] rather than 
f( x ,t) is to guarantee that f( x ,t) < 1 in forecasts. The purpose of using SVD 
is to transfer the task of forecasting an age-specific vector log [1 - f( x ,t) ] into 
forecasting a scalar k ( t) , with small errors 8 ( X , t) . Notice that b ( x) k ( t) is an 
age (row) by time (column) matrix and that the columns are proportional. The 
condition for 18 (x, t) I to be small is that the columns of (log [I - f( x ,t)] -
a (x) f are close to proportional, or that the age patterns of f( x, t) are similar 
over time. SVD is a technique to utilize the over-time similarity in the age 
patterns of {log [ I - f(x,t)] - a(x)}, by finding b(x) and k( t) to minimize 

T 00 

L, L,8(X,t)2. When the age patterns of (log[l-f(x,t)] -a(x)! are 
t=O x=O 

similar, b (x) and k ( t) can also be solved using Ordinary Least Squares 
(OLS), with results only negligibly different from those of SVD (Li, Lee and 
Tuljapurkar 2004) . 

The second stage of the Lee-Carter method is to model k( t) , using standard 
time series methods. In most applications to date, it has been found that a 
random walk with drift fits very well, although it is not always the best model 
overall. Unless some other time series model is found to be substantially better, 
it is advisable to use the random walk with drift. The random walk with drift is 
expressed as follows: 
k(t) =k(t-l) +c+e(t) '(T,e(t) -N(O,I),E(e(s) 'e(t)) =0, 

(6) 
where parameters c and (T are estimated using historical data and are used to 
forecast k ( t) . 

Using the forecasted values of k( t) ,j( x, t) are forecasted as 
log [1 - f( x ,t) ] = log [1 - f( x , T) ] + b ( x) • [k ( t) - k ( T) ], ( 7 ) 

where T represents the starting time of forecasting. In the Lee-Carter method, 
b(x) represents the relative decline rates of [l~f(x,t)] by age (Figure 3A), 
and k( t) describes the over-time changes (Figure 3B) . The b (x) revealed a 
common age pattern: f( x ,t) increased the most at ages 55 -60, rose more at 60-
70 than at younger ages, and declined slightly or remained unchanged at ages 
15-25. In other words,f( x, t) declined slightly at adolescent ages and increased 
notably at adult and older ages. The k( t) showed a common time trend that is 
linear decline, which makes the forecast of k( t) as a linear extrapolation of an 
observed linear trend. The b(x) and k(t) of the US, however, differed from 
that of the other G7 countries, and should not be used for forecasting as long as 
it is assumed there will be no reoccurrence of the 2008 crisis in the near future. 

The coherent Lee-Carter method (Li and Lee 2005) can be used to deal with 
the situation of the US, and at the same time to improve the other forecasts. The 
coherent Lee-Carter method allows for the provision of non-divergent forecasts 
for a group of populations; it helps to avoid unreasonably divergent or crossover 
forecasts. It can be used here to avoid forecasting the f( x) of the US as very 
divergent from those of the other G7 countries. 

Let the labor force participation rate at age x and time t of the ith country be 
f( x , t, i). The first step of the coherent Lee-Carter method is to use the Lee
Carter method to obtain the B ( x) and K ( t) for the group that includes all of 
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the G7 countries except the US. The second step is to solve for b (x, i) and 
k(t,i) in 
log [I - f( x , t , i) ] - a (x, i) - B (x) • K ( t) = b ( x , i) . k ( t , i) + 8 ( X , t , i) , 

(8) 
using SVD or OLS, where a (x. i) is the over-time average of log [1 - f( x , t , i) ]. 
This model explains the variance of {log [ I-f( x, t, i) ] -a (x, i)! from 70% 
(Japan) to 92 % (the US) . 
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Figure 3 Age patterns (A) and time trends (B) in the increase of age-specific labor force 
participation rates. The b ( x) and k ( t) are country specific, and are used in the 
ordinary Lee-Carter method. The B(x) and K(t) (bold curves) are for the group 
of G7 countries excluding the US, and are used in the coherent Lee-Carter method. 
Source: OEeD Statistics. 

The third step is to use a random walk with drift to model K ( t) and an 
AR (1) to model k( t, i) , 

K(t) =K(t-I) +C+e(t) '(T,e(t) -N(O,I),E(e(s) 'e(t)) =0, (9) 
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k(t,i) =COi+C1i·k(t-l,i) +e;(t) '(Ji,e;(t) -N(O,I), 
E(ei(s) • ei(t)) = 0, (10) 

where the parameters C, (J, COi ' Cli and (Ji are estimated using historical data and 
are used to forecast K ( t) and k ( t, i). Finally, forecasts of f ( x, t, i) are 
obtained using (8) - ( 10 ) 

log [I - f( x , t , i) ] = log [I - f( x , T, i) ] + 
B(x)' [K(t) -K(T)] +b(x)' [k(t,i) -k(T,i)]. (11) 

The most important parts of the forecasts of f ( x, t, i) are the linear 
extrapolations of observed linear trends. Using the coherent Lee-Carter method 
to model and forecast labor force participation is successful. Noticing that death 
is a vital event while participation in the labor force is a behavioral choice, the 
success is significant. 

Evaluating the future financial burdens of population aging 

According to the population projections of the United Nations (the white bars 
in Figure 4), the OADR of the G7 countries will rise more than 75% on 
average between 2014-2050 . 

100 • NLDR 
0 Nldr(2014) or, 
0 90 N DOADR 
"0 
§ 80 
;! 
0 
N 

70 -

" '" 60 -
'" ~ 
'" 50 -.D 

~' 40-

Canada France Germany Italy Japan UK US 

Figure 4 Projected increases of dependency ratios. Increases between 2014 and 2050 are 
expressed in percentage relatively to the 2014 levels for each of the G7 countries. 
Source: OEeD Statistics, United Nations Population Division. 

If OADR is used to project the financial burden of population aging, the 
increases will be large and of serious concern. Assuming the values of f( x) for 
2014 to remain constant up to 2050, the average rise of Nldr(2014) of the G7 
countries is projected to be less than 42% (the grey bars in Figure 4), 
remarkably lower than the increases projected for OADR. 

The f( x), however, did not remain constant during the years 2000-2014. In 
fact during these years,f( x) increased at middle and older ages (the thin and 
bold curves in Figure 5) in all the G7 countries except the US. Thus, it seems 
unlikely that f( x) will suddenly stop changing and remain constant at 2014 
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levels from 2014 to 2050. The f( x) will more likely continue to increase. To 
quantify the levels of increase, the coherent Lee-Carter method was used to 
forecast the rises of f( x) in the future for the G7 countries (dashed line curves 
in Figure 5) based on past increases. 

, , 
0_6 I 

2: / 

Canada 

.... --- .... ---~\ 

- - 2050 

Age.\. 

,-------\ , \ 

Age x 

\ 
\ 
\ 
\ E 
\ -. 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

'-

.... -------\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

Age x 

--I 

t:::---:::=~ ..... \ 
\ 
\ 
\ 
\ 
\ 

\ 
"

'-

\ 

Japan 

Age x 

~===~:;~-\, 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 

--2050 \ 
\ 
\ 

Age x 

\ 
~ 

..--------, " \ , 

Germany 

Age x 

Age x 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 

Figure 5 Observed and projected values of the age-specific labor force participation rates 
(f( X)) of the G7 countries. 
Source: OECD Statistics. 

Combining the forecasts for f ( x) and the population projections of the 
United Nations, the projections for NLDR are obtained and shown as black 
bars in Figure 4. For 2014-2050, the average NLDR of the G7 countries is 
projected to rise about 15 % , a rise that is less than one-fifth of that projected 
for OADR. 

The NLDR declined in five of the G7 countries between 2000-2014 (Figure 
2) . Why then is it projected to increase for all of the G7 countries during the 
years 2014-2050 (Figure 4)? The main reasons for the declines in NLDR 
between 2000 and 2014 can be attributed to the fact that the biggest increases of 
f( x) were at ages around 60 to 65 (the bold curves in Figure 6), and the 
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largest population increases were also close these ages m all the G7 countries 
except Japan (the thin curves in Figure 6) . 

1.2 

0.8 

0.61 
O.4t .~O.l 

• 
h~.-4-'cr=.-+-~~...,-i D.2! 

.<J.2 

.<J.4 

Age x 

Age x 

-flxlch .. n~ 

Figure 6 Observed changes of age-specific labor force participation rates (f ( x » and 
population between 2000 and 2014 in the G7 countries. The bold curves represent 
the 2014 values of I( x) minus its 2000 values. The thin curves indicate the 2014 
numbers of the population by age minus its 2000 numbers. 
Source: GEeD Statistics, United Nations Population Division. 

The main explanations for the increase projections of NLDR are that the 
biggest increases of f ( x) are forecasted to be among those whose ages are 
around 60-65 (the bold curves in Figure 7), and at these ages populations are 
projected to decline (the thin curves in Figure 7) . 

Are the forecasted increases of f( x) too large? In the age range at which 
f( x) declines, the age y at which f( y) = max [j( x) ] 12 is approximately the 
median age of retirement. If a comparison is made of the forecasted median 
retirement age with the normal retirement age proposed by governments ( see 
Sanderson and Scherbov 2010), the forecasted increases of f ( x) are 
conservative (Figure 8). For the US, the projected NLDR in 2050 
corresponds to a LFPR of about 0.60 according to equation (2), which is close 
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Figure 7 Projected changes of the age-specific labor force participation rates (f( x» and 
population between 2014 and 2050 in the G7 countries. The bold curves represent 
the 2050 values of I( x) minus the 2014 values. The thin curves indicate the 2050 
population sizes by age minus their 2014 sizes. 
Source: OECD Statistics, United Nations Population Division. 

to the 0.59 projected by the US Bureau of Labor Statistics (Toossi 2011). 
Because it ignores labor force participation, the problem of population aging 

is not described accurately by OADR for the past, nor is the use of OADR 
likely to forecast the future accurately. Nonetheless, although the problem of 
financial burden as described by OADR is not accurate, population aging is 
costly. Working longer is a part of the cost. At the same time, population aging is 
also a process driven by increasing longevity and maximization of consumption. 

Summary and some implications for China 

Old-age dependency ratio (OADR) is commonly used to describe the financial 
burden of population aging, an issue that has caused widespread concerns. This 
paper offers the use of a non-labor-force dependency ratio (NLDR) to indicate 
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ages are compared with the normal retirement ages proposed by the governments 
of Germany, the UK, and the US. The median retirement ages up to 2014 are 
observed values, and those after 2014 are projections. 
Source: OECD Statistics. 

the financial burden that population aging causes. The use of NLDR is more 
reasonable than the use of OADR, and NLDR contains OADR as a special 
case. If all people aged 15-65 were in the labor force and all older than 65 were 
not, NLDR would reduce to OADR. 

The use of NLDR to describe the financial problems of population aging 
produces results that are very different than those produced by the use of 
OADR. The findings in this paper indicate that using increases in OADR to 
describe the financial problems of population aging leads to results that are 
inaccurate and misleading (Figure 2). The inaccuracies are caused by the 
umealistic assumptions concerning labor force participation behind OADR. In 
2000-2014, increased labor force participation significantly reduced the scale of 
the problem of population aging, at least in the G7 countries. 

With respect to forecasts of future trends, values for OADR can be taken 
from widely available population projections, but how to forecast labor force 
participation remains a key technical issue. In order to obtain future values of 
NLDR, the use of ordinary and coherent Lee-Carter methods can be extended to 
develop forecasts of labor force participation. The extended use of these 
methods reveals common age patterns (Figure 3A) and time trends (Figure 
3B) of changes in age-specific labor force participation rates. The most 
important parts of the forecasts of these rates are the linear extrapolations of 
observed linear trends. The use of ordinary and coherent Lee-Carter methods to 
model and forecast labor force participation in the paper was successful. 

Using the forecasts of labor force participation and the projections of 
population (United Nations 2015), the values of NLDR for the years 2014-
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2050 are projected for the G7 countries. These projections indicate that, as it has 
in the past, the use of increases of OADR in the future to describe the problem 
of population aging is likely to produce results that are unrealistic and 
inaccurate (Figure 4). Taking account of increases in the labor force 
participation rate would reduce the scale of the problem described by OADR 
significantly. 

The impact of increased labor force participation in the G7 countries could 
provide valuable insights into the issues of population aging in China, where the 
OADR is expected to rise remarkably in the foreseeable future. Raising labor 
force participation, which has proven doable in the G7 countries, could be an 
effective strategy to help China prevent this remarkable rise of OADR from 
creating grave financial burdens. 

But people do not necessarily like or want to work longer. Quite the 
contrary, the ability of people to retire or reduce working hours so as to enjoy 
more leisure time represents a major achievements of human development, one 
supported by the significant increase of productivity. When the rise of longevity 
surpasses the increase of productivity, however, working longer becomes 
necessary to maintain living standards during increased lifespans. In other 
words, although working longer has become necessary for many aging 
populations, this change is not a natural one. People work longer as a result of 
particular conditions and for specific reasons. 

One condition for increased labor force participation is for people to be in 
good health. Improved health has made working longer feasible for elderly 
people; this phenomenon can be observed in the G7 countries (Manton, Gu, and 
Lamb 2006; Sanderson and Scherbov 2010). From this point of view, 
improving health provides a necessary condition for working longer. 

The reasons for increases in labor force participation are likely to be found in 
government policies that encourage people to work longer. In the US, for 
example, the policies governing Social Security include mUltiple elements that 
encourage people to work longer. The Delayed Retirement Credit is a 
particularly important element. A person entitled to receive US $ 750 per 
month in Social Security benefits at age 62 is entitled to $ 1000 per month if 
they wait until age 66 (the normal or Full Retirement Age currently set by 
Social Security) to begin collecting benefits, and if the individual waits until 
age 70, they are entitled to $ 1320 a month. (Social Security Administration 
2017) . This element enables individuals to choose their retirement age based on 
their own situations, and encourages later retirement. Other such elements 
include increasing the Full Retirement Age (from 65 in 1983 to 67 in 2027) , 
and allowing beneficiaries who have reached Full Retirement Age to work 
without impacting benefit levels (see Melissa, Knoll and Olsen 2014). On the 
other hand, labor force participation was found to be declining in Brazil 
( Queiroz, and Lobo 2016), where the policies for public pension systems do 
not seem to include elements that encourage people to work longer. From this 
point of view, developing policies that encourage people to work longer is an 
important means of dealing with problems associated with population aging. 

Finally, it is crucial for China to develop policies that can effectively 
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encourage people to work longer. To do so, China must collect reliable data on 
labor force participation, something that is done routinely in developed 
countries. Without reliable data on labor force participation, the effects of 
policies to encourage people to work longer cannot be detected; and therefore 
these policies cannot be properly developed or assessed. 
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