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1. Objective

Changes in population age structure have playechpartant role in promoting
economic growth in the region by increasing theking-age population relative to
the population dependent upon it.  Using datenftike National Transfers Account
project, we trace the trajectory of the numberrofdpcers and consumers in 9
national economies (7 from Latin America and thel#is two largest economies,
China and the United States, for comparison) fr@®0lthrough 2100. We identify
the peak year in which the population age struoiilieoe most favorable in terms of
the number of producers relative to consumerseretonomy. We measure the
magnitude of the decline in the number producdedive to consumers in these
economies which accompanies population aging. We évaluate two alternative
policies to offset this decline in the relative gative capacity of the population:
extending working life by postponing retirementsues closing the gender gap in
labor market production. Both policies are shawbe effective strategies to
confront population aging in the region.

2. Introduction

Populations are aging in Latin America and the ltsan — a process already
observed in Europe, the US, and parts of Asia. él@n the process in Latin

America is unique for two reasons. First, it iswting at lower levels of economic
development. This means that countries are faxitiguble challenge: confronting
the economic and fiscal challenges of an aging jatipn while at the same time
pursuing the traditional development goals of rgsnvestment in education and
health and insuring economic security for the éjdand other vulnerable populations.
Second, this population aging is occurring at amfaster rate than that observed
historically. This means that these countrieseHass time to adapt to the changes in
the economic and fiscal environment brought abguidpulation aging.

In this paper, we provide a simple framework whatlbows us to assess the magnitude
of the direct impact of population aging on econesras well as assessing two
different economic responses to adapt to this ehgéh. We begin by measuring the
size of the direct, economic impact of changesojpytation age structure in 7 Latin
American countries along with China and the Unis¢ates. We determine the year
in which the population age structure is most fabte for the economy as well as
measuring the economic impact of population agifidnis detrimental impact is
measured in terms of the decline in the numberadyrcers relative to consumers in
an aging population — assuming that the age psofifeeonsumption and production
remain fixed at their current levels. We then casittwo different economic
responses to counteract the direct economic ingfgmpulation aging. The first
response is to extend working life: delaying estient so as to increase the number
of producers in the population. The second respato increase the economic
participation of women so as to increase the nurabproducers in the population.



3. Data and methods
3a. Age profiles of consumption and labor income

There are two key sources of data for this analysise first are age profiles of
consumption and labor income for the 9 countriesese data are derived from the
National Transfer Accounts Project — a global effiocluding the participation of 43
countries from the Americas, Europe, Asia, anda&friThe National Transfer
Accounts measure consumption and labor earninggbyas well as the flows of
resources between ages and across generationakéatiace through families,
financial markets, and the government. NTAs retiealage dimension of national
economies. This approach is particularly usefudjoblecause the age structure of
populations are changing at an unprecedented thiie s especially true in Latin
America and the Caribbean which along with Asiatheemost rapidly aging regions
in the world. By measuring the generational econosigg a unified framework in
43 countries throughout the world, the Global NTrAject offers crucial cross-
national data on policy and other effects that \ddaé impossible to identify with
data from a single country.

Consumption is measured at each age based on lobdiseinveys supplemented by
administrative data and includes both private analip goods and services. Labor
income is measured at each age based on houseinodys Labor income includes
wages, salaries, fringe benefits and self-employnmmome. This average of labor
income at each age reflects age differences irr f@inoe participation,
unemployment, and wages of those employed. Bmtkumption and labor income
profiles are adjusted to be consistent with aggeetydals of consumption and labor
earnings as recorded in the official National Aausufor each country. In this way,
NTA can be thought of as providing a complete amitecent measurement of
economic relationships between population age groupch the way National
Accounts measure economic relationships betwednrsgbousehold, production,
government, etc.). Details of the calculationsarailable in the NTA methodology
manual (United Nations, 2013).

Figure 1 shows a typical pattern for average compsiam by age and average labor
earnings by age. In this paper, this pattern iszeé by taking a simple average of
the 9 countries in our sample. Labor earningsrbamrise sharply in the early 20s as
youth enter the labor market. Peak labor earniregsr around the mid 40s. Labor
earnings then begin to decline — most sharplyénake 50s and early 60s as
individuals retire and exit from the labor markethis typical pattern of labor
earnings varies by countries — mostly in the agentry and exit from labor markets.
Average consumption rises sharply among youth laex is mostly flat or rises
slightly throughout the adult years. Consumptiattgrns vary by country. A slight
“hump” in consumption is visible among school-ageity in those countries with
large educational investment. Consumption amoderil varies considerably — from
countries like Mexico which show declines in congtion at older ages to countries
like the US which show enormous increases in copsiom at older ages.



Figure 1

Average Consumption and Labor Earnings by Age per Person
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3b. Estimates and projections of national populations ¥ age

Estimates and projections of national populationade are taken from Wor
Population Prospect$he 2012 Revision (United Nations, 2012). Foré&
preliminary results, we have used a singlecast for each country based on
medium fertility variant. For the final paper, wal examine alternative populatic
forecasts to assess plausible variations in pdpualaging in theé countries in ou
study. We access the UN database using tlpExplorer package in the R statisti
programming environment (Sevcikova, 20

3c. Economic support ratios, extending working lifeand increases participation
of women in economic life

The economic support ratio is the ratio of the naendf effectve producers in th
population to the number of effective consumerhepopulation. The number
effective producers is the sum of the populatioradg, weighted by average lal
incomeat each age (derived from national NTA data). fitmaber of efective
consumers is the sum of the population by age,hteigby average consumptior
each age (also derived from national NTA daThe calculation assumes that the
profiles of labor incomand consumption are fixed at their current levetsall time
periods and only the population size and age digion changes

In mathematical notation, the support ratio in yaBR(y) is calculated as follov

SR = ) N »9i(0) / D NG



where N(x) is the population count at age x in yeand yx) and c(x) are the per
capita labor income and consumption at age x imafexence NTA year. The
summations are over all age groups, from age Bedinal age category age

In this way, the economic support ratio is a sunynmaeasure of the direct economic
impact of changes in the age structure of the @ --- holding everything else in
the economy constant (labor earnings, savinggasiteetc.). An increasing support
ratio means that the population age structureamgimg favorably with respect to the
economy. A one percent increase in the suppod maans that consumption at
every age could be increased by one percent —migeebuse the age structure has
changed. This increase in the support ratio snofeferred to as the demographic
dividend. In a similar way, a one percent decimthe support ratio means that
consumption at every age must decline by one percererely because the age
structure has changed.

The support ratio is an important indicator of takative importance of changing age
structure on an economy. The actual course theoacy will take in the future will
depend on the response of economic actors to thesees. Thus, declines in
support ratio indicate the challenges an econonfiyfaze due to changes in age
structure but not the economic responses to tHesdkenges. In this paper, we
evaluate two types of economic responses to thilmdean consumption that would
be brought about by population aging. In both sase evaluate the response
necessary to preserve the economic support raiti® 2015 value. That is, we
evaluate the magnitude of the response necessaoytderact the direct, adverse
impact of population aging in the 9 economies insiudy.

The first response examines a delay in retiremeéffe simulate this effect by shifting
the age profile of labor earnings to the rightpirthe point of peak labor earnings,
representing a delay in average retirement by eae. yThus, if the current labor
income curve imagines a 50 year old producing 30 @nd 55 year olds producing
200 units, then if retirement were delayed by 5yea5 year olds would now be
producing 300 units and 60 year olds would be pcodp200 units. We continue
shifting the profile to the right (delaying averagéirement) until the number of
effective producers in the economy increases 2015 level (relative to the number
of effective consumers). That is, we stretch betlabor earnings curve so as to
maintain the support ratio at its 2015 level.

The second response examines closing the gendén &egor income. The gender
gap in labor income is measured based on the prodfidata by age on labor force
participation, average hours worked per week, aedage wage by gender, from the
Socio-Economic Database for Latin America and thalibean (CEDLAS and The
World Bank). We simulate this effect by shiftirigetlabor income of women toward
that of men, proportionally at each age. We caishifting the profile of women
toward that of men until the number of effectivegucers in the economy increases
to its 2015 level (relative to the number of effeetconsumers). This shift in labor
income represents some (unspecified) combinationcoéasing labor force
participation by women, increase in hours workedvioynen, and increase in wages
per hour worked by women — all moving toward thieseels observed for men.



4. Results

4a. A typical pattern of the change in the ratio of producers to consumerover
time

We begin our analysis by presenting a “typicaltgat of the change in the ratio
producers t@onsumers over time as a result of changing agetate. We cal
define this typical pattern by creating a new coy— based on a simple avere
across our 9 countries. After analyzing this tgpattern, we can then proceec
analyze how the unigqudemography and unique economic profiles of eachtcy
lead them to have unique trajectories. We haneadl defined the economic prof
of this pseudaountry in Figure 1 by taking an average acros®tbeuntries. In.
similar manner, we can dne the demography of this pseudaudntry by taking thi
average of the age structure across the 9 countfégure 2 shows the changes
this age distribution over time. During the 1950® proportion of the populatic
below age 20 increasesas clild mortality declined more quickly than fertilityBut
by the 1970sthe youth population as a percent of the total begkng run decline
The population in the workir-ages (2069) surges around the turn of the cent
reaching a peak sometime and 2010. Meanwhile, the population 60+ begingde
sharply in the new century and eventually becorhedargest population grot

Figure 2

Population Age Distribution in Average Scenario
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We can summarize the direct economic impact ofetlcbsinges in the au
distribution of the population usinhe support ratio: the ratio of effective produc
to effect consumers in the economy. Using equdtjome derive the support ratio
weighting the observed population at each agetimnatt, N(x,t), by the econom
profiles of labor earnings by ag(x) and consumption by age c(x). Figure 3 sh
the trajectory of the support ratio over time faist‘typical” country. For ease o
interpretation, the support ratio has been stamzizaicht 1.0 for the yei2015. In the
1950s, the support ratio dines —reflecting the increase of consumers relativ
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producers in the economy due to the surge in thpgstion of children in th
economy. From 1970 onward, changes in age structure boestumber o
producers relative to consumers in the econ- reflecting the surge in tr
proportion of the population concentrated in thekimay-ages. This period las
approximately 50 yearswith the support ratio reaching a peak in 202thisperiod
is often referred to as the “demographic dividenBXanining the support ratio, w
see an increase from about 0.82 in 1970 to 1.@020— or a gain of about 22% ov
the period. That is, consumption at every ageccodrease by 22¢-- solely due to
changes in the population age structure. Thassiceable economic impa— but
obviously not the main source of economic growtinmdern economies whic
frequently show per capita economic growth in exads3% pe year.

Figure 3
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The peakn the economic support ratio represents the yeaich the population |
most favorable for the economy. That is, thisespnts the year in which the num
of effective producers is maximized relative tceetive consumer—when the
population isheavily concentrated in the worki-ages. It representan importan
turning point in the economic history of the coyntAfter decades in whic
demography favored economic growth, economy begins to experience the effi
of population aging as thmumber of producers declines relative to the nunob
consumers. In our example, the support ratio fedhs its peak in 2020 of 1.0
reach 0.82 producers per consumer (the same Iswel1®70) in the year 2095. TI
period of decline lasts 75 ars —about 50% longer than the period of
demographic dividend.Other things being equal, the changing age dididhilby
2095 would result in an 18% decline in consumptibrach age relative to the 2(
levels.



4b. Country-specificpatterns

We turn now to consider the trajectory of the suppetio in each of 9 countri in
Figure 4. The grey line is the “typical” patteeproduced from Figure 3. A lar
diversity is seen across the 9 count—though most countries tend tolow the
swings seen in the typical patte—a demographic dividend period prior to 2(
followed by population agir-induced decline following 2015.

Figure 4

Support Ratios for Each Country
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We can summarize these results by observing thegehia the support ratio ov
various periods: the recent past (1980 to 2018)n#ar future (2015 to 2050), and
distant future (2015 to 2100). Figure 5 presemse results ordered based on
impact of population aging in the distant futurel-2100). There are sever.
striking features. First, observing the change dive course of this century (sho
in gold), we see that the economic impact of paparieaging is most severe in Bra
and Costa Rica more so than in China or in the US. Second, olosgthe chang
in the recent past (198015) we see notable demographic dividends in C
Mexico, Costa Rica, Brazil, and Chile. Third, watenthe dramatic reversal
fortunes comparig the recent past to the near future. This is m@snatic for the
case of China, but is also evident for countriks Brazil, Costa Rica, and Ch



Figure 5

Percent change in support ratio
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4c.Demography versus Economic Profile

The magnitude of the decline in the support robserved in these countriis both a
reflection of the growing proportion of elderlytinese populations but alsc
reflection of the uniquage profiles of consumption and labor earningsach
country. We begin our assessment of the role of eathese factors in Figures
and 7. Figure 6 shows the support ratio if eacinty had the same demography
differed only in terms of their unique economic ggefiles. The trajectories of tt
support ratio are strikingly simil— indicating the grater importance of demograpt
Figure 7 shows the support ratio if each country the same economic age profi
but differed only in terms of their unique demodrgp Here the trajectories are ve
diverse and the results closely resemble thoségure 4 —confirming the greate
importance of demography in defining the differemceupport ratio patterr



Figure 6

All countries with same demography
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Figure 7

All countries with same age profiles
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We can summarize these results by examining thefatse (201-2050) and the
distant future (2012-100). Figure {compares the results for each country tc
“typical” pattern and asseesthe contribution of the country’s unique econol
profiles (Figure 6) and unique demography (Figyreothe change in the supp
ratio over the period 2013050. Here we sehadt the performance of countries w
higher support ratios in the near future (like MexiUruguay, Argentina, ar
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Colombia) is mainly due to their favorable demodmapLikewise, countries that ¢
worse in the near future such as China and Chignly do worse because of thi
unfavorable demography. Brazil and the US areghaas in this regard. Their po
performance in the near future is mainly a proad&conomic age profiles th
reflect very high levels of consumption among tiuedy.

Figure 8

Impact of demography and economic profiles
on support ratio in 2050
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Figure 9 shows the results of the same analysithéodistant future, 20:-2100.
Compared to the near future, we see that demografffieicts are much mo
dominant in the distant future. The countries twwell do well because of the
demography. Thossountriesthat do poorlydo poorly because of their demograpl
There are three exceptions which should be higtdwjiMexico, the US, and Brazil.

In the case of Mexico, the high support ratio obsérin 2100 relative to the ofr
countries is mainly due to Mexico’s unique econoage profile—in particular due
to its low levels of average consumption amongréldeHere it appears that tl
impact of population aging on the economy woulddatively moderat— a decline
in the support ratio of 11%. This result is driventlbe relatively low levels c
consumption among Mexico’s elderly population. riesed earlier, the countries
the region face a double challer—how to respond to population aging while at
sametime increasing coverage of health and pensioresyst Mexico is likely t
reach OECD levels of per capita income within tbming decades. It is therefc
likely that its consumption and earnings pattemade might also come to resem
those of atOECD country (reflecting increases in health anaspen coverag
among the elderly). If Mexico had the consumpaod earnings patterns of a typi
OECD country, then its support ratio would fall 23%
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In the case of the US, its unique featthave opposite impactsThe demography «
the US is more favorable than that seen in therathentries, but this is offset by |
unique economic age profil—-which show very high levels of average consumg
among the elderly. These factors offsne another and the US lies in about
middle of the 9 countries in terms of the I-run economic impact of populatic
aging. Brazil, like the US, has unique economie ppfiles which show very hic
levels of consumption among the elderly. Thisne factor which leads Brazil -
have the most severe economic impact of populaigdmg of all 9 countries w
consider in this paper. However, unlike the USyAdts demography is les
favorable than that seen in the other countried tiais impact r-enforces the
negative consequences of its unique economic ps

Figure 9

Impact of demography and economic profiles
on support ratio in 2100
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4d. Response 1: Extending working lif

We now turn teevaluate two responses to population aging aimethattaining the
support ratio at its 2018vel. The first is delaying the average age ofement.
That is, we examine the impact of extending workifegas a means of counteracti
the effects of population aging on the econc As discussed in the methodolo
section, this calculatiorsidone by shifting the a-specific labor earnings curve to t
right from the peak age of earnings (usually inrthé-40s). Figure 1shows the
number of years average retirement must be de (shown in greyjo negate th:
impacts of population acg. Tle largest response is seen in Costa Rica v
retirement must be delayed by nearly 12 years nergee enough producers in-
economy to balance the number of consumers. Tla#leshresponse is seen
Uruguay where retirement must be delayy about 5 years.
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Also shown in the figure are the gains in life estpacy over the same period, 2-
2100 (the blue barsWith the exception of Costa Rica, the gains indifggectanc
are all larger than the required delay in retiremenis striking that in the US, Chin:
Brazil, Chile, and Costa Rica, the years gaingénexpectancy are nearly equal
the years of additional work life needed to oftéet impacts of population agit

Figure 10
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The second response we analyze in this paper ddbimg of the gerer gap between
men and women. As explained in the methodologii@gahe gapin labor earning:
between men and womeénassumed to be closed by moving the ta@ynings o
womenproportionally closetoward that of men at every age. Figliilesummarizes
the existing gender gap by a Gender Equality Latoyme Index which varies frol
0 to 100%. Itis calculated as women'’s averagerlalarnings at ages 3049 as a
percent of the men’s average. Recall that laboriegs are the product of labor for
participation rates, the number of hours worked, thue wage per hour. The obsenr
Gender Equality Index is a reflection of differeadmtween men and won in all 3
factors. In the base year, Gender Equality Ir(shown in gold barsjaries from &
low of 41% in Mexico to a high of 68% in Chin

In order to compensate for the declining numbesrotiucers relative to consum
which accompanies populan aging, the number of producers in the economybe:
increased by closing the gender gap in labor matketween men and women. 1
size of the adjustment necessary is shown in Fijifer the near future (20-2050)
in grey bars and for the distefuture in blue barsThe adjustment in the gender ¢
needed to compensate for population aging in thae foakure seems feasible in t
the Gender Equality Index by 2050 reach levelswélat observed currently
China. Itis harder to assess thasibility of reaching gender equality indexes ab
70%. There is likely to be some linin the feasible amount of increase in mai

13



laborimposed by the time spent in childbearing and therlonger time spent |
childrearing (whether this care icovided by men or women). As a rou
calculation, imagine that 5 years of care mustrogiged per child, with an avera
of 2 children per family and an average spacing péars between the children. T
leads to a child care period of 8 yearsthe average work life is 45 years, then
expect labor earnings of the gender providing #re ¢to be about 18% less than 1
of the other gender (18% = 8/4¢ So, in our present calculations which assume
male earnings profile is fixed and the iale earnings moves toward the m
earnings, we would expect that 82% might repreentipper limit of the sce
defined in this exercise. All countries with #weception of Brazil and China fe
below this feasible limiin 2100. We would concludherefore that promotin
gender equality is a feasible strategy for confranpopulation aging in both tt
short and long run.

Figure 11
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Finally, we recognize that these two economic resps odelaying retiremel and
increasing participation of women in economic &fe not mutually exclusive.
Figure 12, we evaluate combinations of the responses as “Policy Isoquar—the
combinations of the Gender Equality Index and DlayRetirement which would t
neessary to generate sufficient increases in the euwiproducers relative -
consumers in order to offset population agi

14



Figure 12

Policy Isoquants to Compensate for Aging: 2100
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5. Conclusions
The key conclusions dahis work:

(a) Most of our 9 countries are at or are nearing @iigr point in their economi
history in which the age structure of the populai®at its most favorab
pattern -maximizing the number of producers relative to coners in the
economy.

(b) The economiempact of population aging is projected to be nsastere ir
Brazil and Costa Ric— more so than in China and in the US.

(c) Differences in the pace of population aging arentfagn source of difference
in the economic impact of population ag— thoughunique economic ac
profiles play an important role in Brazil, the Ufhd Mexicc

(d) Delays in retirement ranging from 5 to 12 years Mtdae sufficient to offse
the impact of population aging during this centuRar many countries, th
extension of wdiing life is almost as great as the increase ediXpectanc

(e) Increasing the participation of women in econoniedo that their labc

earnings reach 60% to 80% of men would be suffideioffset the impact ¢
population aging in this centu

15
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