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Abstract

Similar to other developing countries, population aging in Mexico has accelerated, raising
concerns that economic disparities will widen even more. We use data from the Mexican Health
and Aging Study for 2001 and 2012 to derive measures of economic security — income and its
sources, and wealth and its components — and describe how they changed over time and varied
across key characteristics. The database is unique for a developing country: longitudinal and
spanning a relatively long time period, and nationally representative of older persons (n=12,400;
ages 50+). We conduct descriptive analysis for the full sample, and for sub-samples defined by
‘safety net’ indicators, health status, and demographic characteristics. Given that this time period
included crucial economic and social changes in Mexico, we derive period results, measuring
differences across time in two cross-sections; and longitudinal results, capturing changes among
individuals as they age. In-depth examination of income and wealth identifies important
contributors to old-age economic security in Mexico; we confirm several expected patterns and
provide first evidence about others. Older adults with low income and asset values in Mexico have
less diverse income sources and asset types; real incomes of older persons decreased substantially,
and their income and asset portfolios became less diverse over the period. With older age,
Mexicans relied more heavily on transfers and family help, and less on earnings. Overall, limited
safety net options and worse health conditions were associated with less robust and deteriorating
economic profiles.
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Introduction

The last two decades have witnessed the onset of rapid aging in many developing countries,
including Mexico. The well-being of the growing population of older adults will depend
heavily on their economic standing and degree of economic vulnerability. However, little is
known about the economic security of the elderly in such countries, primarily due to a lack
of data with a focus on older individuals (Barrientos and Mase 2012). This study utilizes a
unique dataset, the Mexican Health and Aging Study (MHAS) whose respondents are age 50
or older, to provide a detailed quantitative description of their economic security. We focus
on own income and assets — both the level and composition thereof — to capture the
economic resources that older adults command, and relate these to their health status and
safety nets (i.e., traits that can protect one’s economic position; defined below) to assess
their economic vulnerability. Our data cover 2001 to 2012, a period which included a global
economic recession that impacted Mexico significantly, but also in which there were critical
structural social changes that increased access to health insurance and to old-age pension
income. The study design allows us to examine comparable age cohorts, using two national
cross sections that span this period of change in Mexico. In addition, the study follows
longitudinally the cohort that is aged 50 and older in 2001, allowing us to compare their
baseline economic situation with the 2012 follow-up to measure changes in economic
security associated with aging. To our knowledge, this is the first paper to document changes
in economic conditions over more than a decade for a representative cohort of older
individuals in a developing country.

After reviewing contextual changes in Mexico during the relevant period, we describe the
data and methods of analysis. We then present three types of descriptive results: 1) baseline
results; 2) differences across time in the cross-sections (i.e., period results); and 3)
longitudinal results that track individuals as they age (i.e., cohort analysis). The period
results characterize the socioeconomic environment in which individuals aged and, thus,
provide context for interpreting the longitudinal results.

Our detailed characterization of economic security identifies important contributors to
economic vulnerability in old age in Mexico, and how they change as older people age and
the socioeconomic environment changes. We confirm expected patterns and shed new light
on some previously unknown. We find that among older persons in Mexico, commonly
vulnerable groups — women, the oldest, rural residents — have lower incomes and asset
values. Moreover, we find similar patterns for those with limited safety net options and
worse health conditions. A key additional finding is that those with lower income and asset
values also tend to have less diverse income sources and asset types, contributing to even
greater economic vulnerability. Furthermore, we find that from 2001 to 2012, a decade of
profound socioeconomic change, real incomes of older persons decreased substantially and,
exacerbating this trend, their income and asset portfolios became less diverse. As older
Mexicans aged, they relied increasingly heavily on transfers and family help, and less on
earnings, as expected. However, our focus provides additional insight as this pattern of
deteriorating economic profiles tends to be more pronounced for those with weaker health
and safety net attributes. Expansion of pension coverage during this time seems to have only
partially offset the trends of decreasing income levels and diversity of income sources.
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Background and Motivation

A large percentage of the world’s population resides in developing countries that are
experiencing rapid aging, yet, little is known about the economic position of the elderly in
such societies.! In particular, empirical evidence regarding sources of economic support
among older adults — e.g., income from employment, accumulated assets, financial transfers
from family, institutional support — and how these adjust as people age, is lacking. In
addition, while there is considerable evidence from industrialized countries regarding the
positive effect of good health on the economic position of the elderly (see, for example,
Cutler and Lleras 2006; Mackenbach et al. 2008; Smith 1999; Smith 2007), it is unclear
whether such findings translate to a developing country context such as Mexico. On the one
hand, the lack of well-developed social welfare institutions for the elderly (e.g., social
security, health insurance), as well as underdeveloped financial institutions, suggest that
health status, operating through one’s ability to continue to earn income from labor, is likely
to be an important determinant of economic well-being. On the other hand, the greater
emphasis on familial support for the elderly in many developing societies may render health
status less important to secure or maintain their economic position. Micro-level research in
developing countries is lacking with respect to the potential impact of health status on the
economic position of older individuals, and how safety nets such as family support affect
this relationship. This paper, using descriptive quantitative evidence, lays a foundation for
exploring these questions in Mexico.

Mexico is a large developing country that is aging rapidly and is characterized by vast social
and economic inequalities (Iniguez-Montiel 2014; Lustig et al. 2013; Wong and Palloni
2009). The demographic transition is at a stage where both mortality and fertility are
converging to low levels, with the population aged 50+ increasing from 13.1 percent in 2000
to 17.1 percent in 2010 (INEGI 2000, 2010a). Rapid aging is also evident in population
projections, with the percentage aged 65+ expected to increase from 6 to 15 in just 25 years
by 2026. For comparison, this same increase was experienced in the United States over 69
years (Kinsella and Phillips 2005). In Mexico, and in many other countries, the combination
of rapid aging, insufficient economic development, and a high degree of inequality raises
growing concerns that aging will present increasing vulnerability among older adults of
subsequent generations and even wider economic disparities.

During the period covered by our analysis (2001 to 2012), Mexico experienced important
changes in the macroeconomic and institutional environments. The strong ties with the U.S.
economy resulted in large effects of the 2008 financial crisis. For example, Mexican GDP
decreased by 7 percent in 2009, the sharpest decline in Latin America, with further
contractionary effects from a 16 percent drop in migrant remittances (Villarreal 2010). By
2012, the level of remittances had not recovered to 2008 levels. These trends were
exacerbated by the escalation of drug violence in parts of Mexico, resulting in a decline in
foreign direct investment (Banco de Mexico 2016; Robles et al. 2013). In addition, key
structural patterns that hinder economic growth continue including, for example,

1see Barrientos et al. (2003) for a summary of evidence on the incidence of poverty among older individuals in developing countries,
based on survey data and qualitative studies.
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underdeveloped financial markets and institutions. This contributes to low savings and a
limited ability to rely on financial assets for old-age security for a large fraction of the
population (Murillo and Venegas 2011).

During the same period, the Mexican government enacted or expanded several social welfare
programs, perhaps the most well-known of which is Oportunidades with its focus on early
childhood health and education. Two other programs are especially of interest here, as they
aimed in part at improving the well-being of the elderly population. In particular, ‘Seguro
Popular’ (medical insurance) and ‘Programa 70 y méas’ (pension for ages 70+) were
introduced during this time and are especially relevant for this analysis. The former offers
publicly-provided health insurance to those not otherwise insured (approximately half of the
population prior to the new program), with no premium required of very low-income
households (Comision del Seguro Popular 2013; Knaul and Frenk 2005; Knaul et al. 2012;
Parker, Wong and Saenz 2015). “‘Seguro Popular’ was introduced on a limited basis in 2003,
with coverage gradually expanding to all states. By 2012, close to 100 percent of the target
had been achieved, with the program having affiliated approximately 53 million people of all
ages. The 70+ pension program has a direct impact on income of older adults and its
influence should, therefore, be more apparent in our analyses of economic security. The
program began in 2007, with an initial focus on rural areas (SEDESOL 2013, 2015). Prior to
the introduction of this pension program, only about one-fifth of the population aged 60 and
older had access to formal retirement or pension plans through employment (SEDESOL
2013; Wong and Espinoza 2003). This program also was gradually expanded and covered
nearly 90 percent of the population aged 70+ by 2012, at which time the monthly payment
(not means-tested) was 500 pesos. In 2013 it was extended to ages 65+.

Within this context, this paper provides a detailed characterization of the income sources and
asset profiles of older Mexicans, how they differ by key characteristics and how they change
over time. We examine two national cross-sections of adults aged 50 and older, for 2001 and
2012, roughly spanning before-and-after these critical social and economic changes in
Mexico. In this “‘period’ analysis, we are interested in examining how economic security
differed across time for comparable demographic cohorts. We also perform detailed
description longitudinally, following the cohort aged 50 and older in 2001, and examine
changes over time in their economic vulnerability in relation to health and safety net
characteristics.

We utilize a variety of descriptive statistics to document income and asset patterns.
Regarding income, we are particularly interested in reliance on earnings from labor, as this
source of income is likely to be greatly influenced by older age and health status. We are
also especially interested in the role of help from family and whether it is changing over
time, as this has traditionally been an important source of livelihood among the elderly in
Mexico, as in many developing countries, and can help to offset the effects of declining
health on one’s standard of living. Regarding wealth, we are particularly interested in the
distribution of wealth holdings by relative liquidity. Asset liquidity impacts the ability to
respond effectively to shocks in the short run, including health issues, which in turn is likely
to affect the economic position of older persons in the future. In addition, we highlight
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productive assets that have the potential to contribute to income generation, thereby possibly
lessening reliance on others for employment or family assistance in meeting financial needs.

Data and Methods of Analysis

The data derive from the Mexican Health and Aging Study (MHAS), a prospective
longitudinal survey of a sample of older individuals (aged 50+), with study protocols and
survey instruments highly comparable to the U.S. Health and Retirement Study (HRS). The
study protocol includes interviews of the selected person and of his/her spouse (regardless of
age). The MHAS includes detailed measures of various dimensions of health and
functionality (self-reported conditions, tested cognitive functions, self-reported physical
functions). Additionally, it includes information on employment history, financial support
from/to family, income, pensions and assets, health care use and migration history, along
with standard demographic and socioeconomic information. Income and asset measures are
obtained separately for each individual; however, joint assets and income refer to the couple
if applicable, for example joint home ownership and financial help from family. The first
two waves of data were collected in 2001 and 2003, and the third wave in 2012. Because we
are interested in describing changes that occurred over a decade, this paper uses Waves 1 and
3, which we refer to hereafter as Time 1 and Time 2. More details on the MHAS can be
found in Wong et al. (2015).

The MHAS database is the first of its kind for a developing country: longitudinal data for a
large sample of older persons, having national and urban/rural representation, with highly
comparable content across waves, and with multiple panels spanning a relatively long time.2
Additionally, it includes expansion factors which we use to weight all descriptive statistics to
render them representative of the age 50+ population nationally. The MHAS is characterized
by a very low attrition rate between panels, other than the expected sample loss due to death
given the ages of respondents (discussed more fully below). Wave 3 augmented the sample
of young cohorts in order to again be representative of the population aged 50 or older in
2012. Our analysis samples include 12,405 individuals for the 2001 cross-section, 13,946 for
the 2012 cross-section, and 7,305 for the 2001-2012 longitudinal sample.

We derive measures of economic position — income and its sources, and wealth (net assets)
and its components — for the older adults represented in the MHAS, and determine how
these measures change between Times 1 and 2. The analysis is carried out for the full
samples as well as for sub-samples defined by indicators of health status, safety net options
and demographic control variables.

We group the variables into four categories:
. economic outcomes (income and wealth),

. safety net measures (education, health insurance [yes/no], number of children)3,

2 Another important study of older populations in developing countries, the Ageing, Wellbeing and Development Study, collected
longitudinal data from two panels of individuals ages 55+, in 2002 and 2008, in select locations of Brazil and South Africa (Barrientos
and Mase 2012).

Pension could also be considered a safety net. However, because it adds directly to income and, thus, is analyzed as part of the
income measures, we do not treat it in the same way as other safety net variables (i.e., as a covariate).
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. health status measures (functional limitations, presence of chronic diseases), and
. demographic control variables (age, gender, location of residence).

For income and wealth, we construct individual-level measures. In the case of couple
households, we use the common approach of adding joint and individual assets or income
and dividing by two in order to obtain individual-level measures (see, for example, Purcell
2012). The safety net measures are intended to capture traits that could protect the economic
means of the aging. For example, higher levels of education could translate into better
information and greater flexibility in adjusting to changing economic conditions. Access to
health insurance can both help to maintain one’s health as well as protect financial assets
from health expenditures. A larger number of children increases the possible sources of
financial and other forms of familial support. However, given that high fertility is often
associated with poverty, it is a prioriless clear whether this trait is a good safety net
measure. Finally, we use the following measures to represent health status: 1) a dichotomous
indicator for experiencing difficulty with at least one of the Activities of Daily Living
(ADLs; bathing, eating, dressing, toileting, bedding), and 2) a count measure of the number
of chronic diseases affecting the individual among: arthritis, diabetes, high blood pressure,
cancer, stroke, heart attack and lung disease.

In previous work using the MHAS baseline data, these variables (or variants of them) have
been used successfully, thus we are confident that these are reliable constructs (Aguila and
Zissimopoulos 2013; DeGraff and Wong 2014; Gerst et al. 2011; Wong and DeGraff 2009;
Wong and Espinoza 2003; Wong and Gonzalez 2010; Wong et al. 2007). Of particular
relevance, highly detailed algorithms modeled after those used in the HRS are applied in
each wave of the MHAS to impute income and asset variables when responses are missing.?
Important to motivating our work, most previous studies using the MHAS that have included
a focus on income and/or wealth have considered only total values, and have not examined
the sources of income or components of wealth. An exception is Wong and Espinoza (2003),
who examine patterns of income and wealth in the 2001 MHAS, including a breakdown of
income sources and asset types by several characteristics. A limitation of our analysis is that
the data do not include information about the income/assets of any other co-resident
individuals. For example, while we know how much financial support, if any, is received
from family members (regardless of where the family members reside), the income of co-
residents likely impacts respondents’ economic security even without the transfer of funds.®

4n very small number of observations (much less than 1%) were dropped due to extreme income values (outliers). Regarding the
imputation of income and wealth values, respondents were queried about each category of income (earned, business, pension, etc.) and
of assets (home, vehicle, financial assets, etc.), and were first asked whether they had any of the income or asset. The non-response
rates to these questions were very low (less than 2%). Those indicating non-ownership were assigned a value of zero, while those
indicating ownership were asked about the values; any debt associated with the asset was subtracted. Those unable to provide exact
values were further queried using the unfolding brackets methodology. Imputation was used both for those providing bracket values
and those not providing any value. Using as an example the most commonly held asset, a home (owned by 75% of the sample), 63%
of owners in 2001 provided an exact value of their home, another 28% provided the value through brackets, and 9% did not report a
value. Overall, exact values were more often reported by those with lesser wealth; the rate of reporting exact values was similar for
males and females. The imputation technique utilized the SAS-based I\VEware, distributed by the University of Michigan and used by
the Health and Retirement Study, as described in detail in Wong and Espinoza (2004) and Wong et al. (2016). Importantly, the
methodology allows for the imputation of zero as a possible value. External consistency was assessed by comparing the wealth values
with other sources for Mexico as summarized in Wong and Espinoza (2003).

Sgee, for example, Behrman and Parker (2013) for evidence that the PROGRESA/Oportunidades conditional cash transfer program in
Mexico resulted in beneficial impacts among older individuals (ages 50+) co-residing in recipient households.
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We construct measures for the following sources of income at Times 1 and 2: earned income
(distinguishing between employment for others [referred to here as labor earnings], and self-
employment/business income [referred to here as business income]), income from financial
assets, income from property, informal financial transfers from family, pensions, and other
forms of institutional support. Similarly, we construct measures for the following
components of wealth (net assets) at Times 1 and 2: net worth (value minus debt) of
financial assets, home (if owned), businesses, vehicles, other properties/land owned, and
miscellaneous assets (material goods, jewelry, etc.). All monetary values are presented in
real terms of 2001 Mexican pesos. Based on these measures, we derive descriptive statistics
for Time 1 and Time 2 to characterize the distributions for total income and net asset values.
In addition, we characterize at each time the share of each income source and asset type as
part of the total, and the numbers of income sources and asset types per individual.

We first focus on the resulting distributions for the 2001 sample and how they differ with
respect to health status, safety net options and demographic controls. These results establish
a baseline for examining changes over time. Second, we conduct period analysis using the
full cross-sectional samples in 2001 and 2012 to compare several of the income and asset
measures across time periods for demographic groups (defined by age, gender and location
of residence). The period analysis provides further context for the longitudinal investigation,
giving a sense of how the larger socioeconomic context for older persons in Mexico is
changing as distinct from the individual experience of aging over time.

The third part of the analysis exploits the longitudinal aspect of the data to conduct cohort
analysis by examining the change over time for each of the income and wealth measures for
the individuals present in both 2001 and 2012.6 We track changes with aging in the level of
total income, the relative share of alternative sources of income, the level of wealth, and the
composition of wealth. For a selection of these measures, we analyze results for patterns
according to indicators of health status, safety net options and demographic characteristics in
the 2001 baseline. Changes over time at the individual level are a combination of the larger
societal changes represented in the period analysis and the changes associated with
individual aging in a static environment. By comparing the longitudinal and period results,
we can roughly gauge whether these sources of change are reinforcing or opposing. In
addition, we present evidence with respect to changes over time in the degree of inequality
in income and asset distributions to assess if, with aging, certain individuals as characterized
by safety nets, gained or lost ground relative to other older adults.

Baseline Results: Income and Wealth at Time 1

Table 1 presents information on total income in 2001 and its distribution across income
sources by key characteristics. Average total monthly income for the full sample is about
3,000 pesos, with a standard deviation more than three times the mean, reflecting the high

6The sub-sample of individuals re-interviewed in 2012 is highly similar to the original 2001 sample across a variety of characteristics,
though with the expected pattern of younger and healthier individuals being more likely to persist to 2012. For example, the average
age of the full 2001 sample is 62.5, whereas the average age in 2001 of the subset of those re-interviewed in 2012 is 59.5.
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degree of income inequality in Mexico. For the total sample, the table shows a heavy
reliance on earned income (labor earnings plus business income at 62.5%), moderate
reliance on pensions plus other institutional transfers and on help from family (16.2% and
19.2%, respectively), and very little reliance on income from financial holdings (1.8%). This
pattern reflects notable differences compared to developed countries, where income from
financial holdings and pensions among older individuals have greater relative importance
(see for the United States, for example, Hurd, Juster and Smith, 2003 and Banerjee, 2013).

The table also displays considerable variation across characteristics.”, 8 For example, not
only is average income lower for women than for men, the sources of income differ by
gender with women relying much more heavily on family help and less heavily on income
from labor earnings or business. Similarly, we see lower average incomes relative to their
respective comparison groups among individuals who reside in less urbanized areas, are
older, have no or fewer years of schooling, or do not have medical insurance. These groups
are more reliant on family help as an income source, less reliant on labor earnings and more
reliant on business income. Regarding health characteristics, those who experience difficulty
with ADLSs also have lower income, on average, while such observed differences across
multiple chronic diseases are not statistically significant. These groups also appear to rely
more on family help and to have lower income shares from labor earnings and business
income.

Table 2 provides comparable statistics for net asset value and asset types. On average, net
asset value is about six times that for total annual income, with the magnitude of the
standard deviation relative to the mean again indicating a high degree of inequality. The
table shows a pattern similar to that for income, with lower net asset value for those who
reside in less urbanized areas, have no or less schooling, or do not have medical insurance.
In contrast to the income results, there is little difference by gender, age group or health
characteristics, with the exception of lower net asset values for those with 3+ chronic
diseases.

Unlike for income sources, the distribution of net asset value by asset type is more
homogeneous across characteristics. Housing constitutes the largest category for the total
sample (at 62.4% of net asset value), and is also clearly the largest category for each sub-
sample with only modest differences by characteristics (ranging from about 56% to 71%). In
contrast to industrialized countries, financial holdings constitute a very small portion, on
average, of total net asset value, both for the total sample and for each group, with the largest
share being only 3.0 percent. Business assets are relatively more important in less-urban
compared to more-urban areas (25.9% vs. 7.5%), likely owing to the influence of agriculture
and small family businesses. The dominance of housing along with almost no financial
holdings and limited miscellaneous items in asset portfolios conveys a widespread lack of

TAs anticipated, the variable measuring number of children yields inconsistent and/or statistically insignificant results. Therefore, in
the interest of brevity, we neither discuss these results nor include them in the tables (available upon request).

Throughout the paper we report statistical tests for differences in mean values, either across characteristics in 2001 (e.g., male vs.
female) or over time (2001 vs. 2012). In each instance, we have also examined details of the corresponding distributions (e.g., median,
concentration of distribution, frequency and position of extreme values) to ensure that any significant difference in mean values is
associated with a difference in the distributions as a whole, and not simply differences in extreme values. Any exceptions are noted in

the text.
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liquidity. Also of interest is the relatively low importance of business assets for those with
poorer health conditions, as measured by the number of chronic diseases. Standard
deviations again suggest a fairly high degree of inequality for all groups.

Next, we examine diversity of income and asset portfolios, specifically, the degree to which
older individuals in Mexico are dependent on a single income source (or report no income
sources) versus a variety of sources, and similarly with respect to types of asset holdings.
Table 3 shows that for the total sample in 2001 a single income source is most common (at
45.3%) and that nearly 13 percent report no income source.? We see somewhat greater
diversity in the number of asset types, with two asset types being the most common (at
33.3%) and nearly one-third having no or only one asset type.

These general patterns hold for each sub-sample, but with some interesting differences by
characteristics. For example, women are more likely than men to have fewer income sources
and asset types, as are individuals with no schooling, experiencing problems with ADLs and,
for income, those lacking medical insurance. In contrast, those in the highest schooling
category are more likely to hold the largest number of asset types. The older group has a less
diversified portfolio with respect to asset types, but results are mixed with respect to number
of income sources.

Overall these patterns suggest less diversity in income and asset portfolios among groups at
the lower end of the socioeconomic scale. Consistent with this finding is the fairly strong
positive relationship in Table 3 between number of income sources/asset types and the total
monetary value of income/assets. In other words, those who are economically better off
according to the value of income and assets have more diversified economic foundations vis-
a-vis income sources and asset types.

We also considered selected combinations of income sources or asset types (results not
shown; available upon request). Those with no income source and those reliant solely on
labor earnings are likely the most vulnerable in that such individuals either have no formal
income source or are entirely dependent on others to hire their labor. Approximately 30
percent of the 2001 sample are in these two income situations, and their average incomes are
substantially lower than for others. The importance of family is also clear with nearly one-
third receiving at least some family support, as well as many in the No-Income category
being dependent on family to meet basic needs. Groups that are less likely to rely on family
for income (men, urban residents, the younger age cohort, the more highly educated) also
tend to rely solely on labor earnings and have higher incomes. Regarding health
characteristics, those who experience difficulty with ADLs or suffer from chronic disease
are less likely to rely solely on labor earnings and are also less likely to report receiving
income from family, though those with ADLs are still heavily dependent on family as
suggested by the relatively large percentage with no income. In sum, these results suggest
that those who are more employable or live where there are likely more employment options
(men, younger, healthier, better educated, more urban), as well as those with fewer options

9Most individuals reporting no income source reside with extended family who cover living expenses but do not provide any income.
This category, thus, can be thought of as consisting largely of family support.
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for help from family, are most likely to be solely dependent on earnings from employment
by others.

Regarding asset type combinations, we highlight those with no productive assets (no assets
or only housing), categories which also generally correspond to limited liquidity. Almost
one-fourth of the total sample falls into these two categories, with total asset values, on
average, that are much smaller than for those who possess some type of productive asset.
There is a clear pattern of lower rates of ownership of productive assets among women, the
older age group, and the less educated, but no clear pattern with respect to the other safety
net and demographic variables. Ownership of productive assets is also less likely among
those having difficulty with ADLs and those with several chronic diseases.

Period Analysis: Aggregate Differences between Time 1 and Time 2

The period analysis compares the cross-sections, representative of the population aged 50
and older for 2001 and 2012, using the full MHAS sample for each year. The cross-sections
are highly similar with respect to average age (62.5 vs. 62.6) and percentage female (53.8 vs.
53.1). Not surprisingly, older individuals in 2012 are, on average, more educated and urban
than in 2001 (4.0 vs. 5.9 years, and 46.6 vs. 49.4%, respectively). Regarding health
characteristics, the 2012 sample appears somewhat less healthy as measured by difficulty
with ADLs (9.0 vs. 14.3%), but perhaps healthier as measured by percentage with no
chronic diseases (43.0 vs. 45.5%). Based on these cross-sections, we present the measures of
economic security for comparable demographic groups, defined by age, gender and location
at Time 1 and Time 2 to obtain a general sense of how economic conditions changed for
older Mexicans.10 For example, we compare results for urban women aged 50 to 59 in 2001
with the comparable group in 2012. This section briefly summarizes the overall picture that
emerges from the period analysis; insights gleaned from comparing the period and
longitudinal analyses are presented in the next section.11

Table 4 presents average real income and net asset values by period and demographic group.
Overall, average income is lower at Time 2 than at Time 1 and average asset value is higher.
12 Given that any two groups being compared across time periods are comprised of different
people, these results primarily capture changes in the larger social and economic
environments rather than the experience of individuals aging over time.13 The
macroeconomic climate generally worsened between 2001 and 2012, while the similar
social and demographic profiles of the two cross-sections suggest little difference in their
income potentials. The exceptions here are the higher levels of education in 2012 which

10Because the cross-section samples are considerably larger than the longitudinal sample, we distinguish between three age groups in
the period analysis rather than two as in the cohort analysis.

As mentioned in Note 8, all comparisons of mean income and asset values over time have been checked for consistency against
differences in median values and other distributional characteristics.

The decrease in average real income is consistent with National Household Income and Expenditure Surveys (INEGI 2002, 2010b
and 2012) which show a very small decrease in average real household income for the population as a whole for this time period. We
would expect such decreases to be greater for older individuals. The increase in asset value is driven largely by the fact that assets are
comprised primarily of housing, and housing values increased substantially during this time (Sociedad Hipotecaria Federal 2016).

Given the 11 years between surveys, none of the individuals in the 50-59 group at Time 1 are in that same age group at Time 2. The
same argument holds for those aged 60-69 at Time 1. Only in the 70+ age group are some of the same individuals in the group at both
time periods and, thus, mix individual aging with larger societal change. Even for the 70+, the two cross-sections are comprised of
substantially different individuals at Times 1 and 2, both because of younger people aging into the group and the death of many who
were aged 70+ in 2001.
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could strengthen income potential, and the greater difficulty with ADLs which could weaken
income potential.

We again see evidence of substantial inequality in the large standard deviations (relative to
mean values) which, for income, suggest greater inequality at Time 2 than at Time 1.14 The
lower income levels at Time 2 are experienced by all demographic groups except for urban
females aged 50-59, and the differences are statistically significant in all cases but two (less
urban, females and males, aged 70+).15 These differences mostly appear smaller (or not
statistically significant) for the oldest age category, due in part to the expansion of the
government pension program which, during these years, primarily focused on those aged
70+. In contrast, the larger real net asset values at Time 2 are experienced by all
demographic groups, but appear less pronounced for rural males, and most pronounced for
the oldest, urban categories.

Table 5 shows how the distribution of income sources among older Mexicans shifted from
2001 to 2012. Overall, business income and help from family were relatively less important
sources of income at Time 2, while earned labor income and pensions plus other institutional
transfers became relatively more important.16 These differences are likely a reflection of the
worsened macroeconomic environment placing pressure on small family businesses and
family support networks in the later years, combined with the expansion of the pension
program for those aged 70+, lessening the need for family support.1” The smaller relative
importance of business income and family support was widely experienced across
demographic groups. Similarly, the greater importance of pensions plus institutional
transfers applied to all demographic groups and was particularly pronounced for the oldest.
In contrast, the greater importance of earned labor income in 2012 was limited to the
younger ages who, on average, are better positioned in a weaker economy to find/keep a job
and/or increase hours employed, and also do not benefit directly from Programa 70 y mas.18

Table 6 provides comparable information regarding asset types in 2001 and 2012. Consistent
with the income results, overall we see evidence of decreased relative importance of
productive assets such as business and real estate assets at Time 2. In addition, while
financial assets constituted a very small share of wealth in 2001, the share of these liquid
assets is even smaller in 2012. These patterns are universal across demographic groups,
though the decrease in relative importance of business assets in less urban areas is especially

14\we also calculated income and asset Gini coefficients using the 2001 and 2012 cross-sections. These results similarly suggest a high
degree of inequality in 2001 for the population aged 50+ (income Gini .689; asset Gini .619), with a slight increase in income
inequality (to .728) and a slight decrease in asset inequality (to .592) by 2012.

While average income for urban females 50-59 was slightly (but significantly) larger in 2012 than 2001, median income for this
group was substantially lower in 2012; thus, the increase in means was driven by extreme values while the bulk of the distribution was
lower in 2012 than in 2001. Also, one group with a smaller mean income in 2012 (urban females aged 70+) had a statistically
significantly larger (by 25%) median income in 2012. The bulk of this distribution was higher in 2012 than in 2001, in contrast to the
other groups.

Consistent with these findings, INEGI (2002, 2010b and 2012) show a decline in the relative importance of business income for the
population as a whole during this time period. Also, in the MHAS samples, the percentage living with family declined slightly, from
77.7in 2001 to 73.4 in 2012.

Using National Household Income and Expenditure data for 2006 and 2008, Dorantes and Gonzalez (2013) estimate that Programa
70 y mas crowds out private transfers by 37%, primarily from family members.

This is consistent with the findings of Gonzalez and Pfutze (2014) who, using 2010 Mexican Census data, estimate that the pension
program reduces the labor force participation of individuals aged 70+, with a stronger effect for men than for women, while not
affecting the labor force participation of younger adults.
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striking given its fairly large share at Time 1. This could be a reflection of decreasing
importance of agriculture in the economy over time. The asset types with greater relative
importance in 2012, overall and for most demographic groups, are non-productive assets
such as housing.

Table 7 shows that Time 2 is also characterized by less diversity than Time 1 regarding
number of income sources and asset types. For example, the percentages with more than one
income source are 42.0 and 31.2 in 2001 and 2012, respectively. The number of asset types
is also somewhat less heavily weighted toward the high end at Time 2. The pattern of less
diversity of income sources at Time 2 relative to Time 1 is widely experienced across
demographic groups, with the exception of women 70+. For asset types, the lesser portfolio
diversity in 2012 was concentrated mostly among rural residents.

Cohort Analysis: Changes for Individuals from Time 1 to Time 2

In the longitudinal analysis we redefine the sample to include only those who were
interviewed in both 2001 and 2012 in order to examine how their economic characteristics
changed over time as they aged and the larger socioeconomic environment evolved. First we
summarize total income and net asset values (in real terms) at Time 1 and Time 2 in Table 8,
and their percentage changes over time. Income, on average, decreased by about 50 percent
as people aged and macroeconomic conditions deteriorated. These changes are larger in
percentage terms in the longitudinal cohort analysis than for the cross-sectional period
analysis (—50.4% vs. —26.6%). This suggests that the experience of individual aging and
changing macro conditions were, on average, reinforcing with respect to observed changes
over time in individuals’ income. Statistically significant income declines were experienced
by all groups identified by their 2001 characteristics, with the exception of those having
difficulty with ADLs or 3+ chronic diseases who experienced no significant change.19 The
younger age cohort experienced a larger decline on average than did those aged 60+ in 2001,
consistent with the period results and, again, suggesting the role of the pension program in
helping the oldest individuals offset the deteriorating macroeconomic environment.
Percentage declines in income were particularly large for those without medical insurance at
Time 1.

Regarding assets, overall real net asset value increased for these cohorts by about 113
thousand pesos (approximately 50%), on average, between Time 1 and Time 2.20 These
changes are slightly larger in percentage terms for the longitudinal analysis than for the
period analysis (49.6% vs. 45.6%), again suggesting that the experience of individual aging
and changing macro conditions were reinforcing, but perhaps with a less important role for
aging here than with respect to income. The increase in asset values was widely experienced

19Those with 3+ chronic diseases experienced a larger and statistically significant decrease in median income. The bulk of the
distribution suggests a decrease in income over time.

The increase in net asset value is partly an artifact of the method used to assign asset values within couples, which apportions half of
the value to each spouse. If one spouse dies, the surviving spouse is assigned the full asset value in 2012, contributing to an increase in
measured asset value over time. The asset values of respondents with unchanged marital status are not affected in this way. This group
(about 85% of the longitudinal sample) also experienced an increase in net asset value, though of smaller magnitude (approximately
86 thousand pesos, or 35%), while the asset value of those who lost a spouse (about 13% of this sample) more than doubled. If assets
were instead fully apportioned to each member of a couple rather than assigned at half value, the average increase in net assets from
2001 to 2012 for the total longitudinal sample is slightly larger (128 vs. 113 thousand pesos).
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across groups, but was more pronounced for women (partly because they are more likely to
be a surviving spouse), urban residents, the younger cohort, and those with some or
completed primary education. While there is no appreciable difference by access to medical
insurance for this measure, healthier individuals at Time 1 fared better over time than the
less healthy as indicated by ADL status or those with no or only one chronic disease in
comparison to those with two chronic diseases. Surprisingly, those with 3+ diseases at Time
1 also experienced a large percentage increase in average net asset value, though it continues
to be relatively small in value for this group at Time 2.21

It is also worth noting that the pattern of decreasing income along with increasing asset
value as individuals age is counter to what economic theory suggests and what is observed in
many industrialized countries, where assets tend to be drawn down to help maintain income
levels. The MHAS longitudinal cohort displays the opposite pattern, on average. Two factors
likely account for this difference. First is the method of assigning asset values described
above. Of greater interest, as discussed, is the fact that asset holdings among older Mexicans
are heavily dominated by housing, which cannot easily and incrementally be converted to
income. Indeed, while both housing and non-housing assets increased in real value over
time, these increases were on average fairly large for housing (almost 107,000 pesos or
about 75%) but relatively small for other assets (about 6000 pesos or 7%).

Table 9 shows that not only did average income decrease (in real terms) between Time 1 and
Time 2, it also shifted noticeably in composition by source. This cohort had a minimum age
of 61 and average age of 71.3 at Time 2, compared to 50 and 59.5 at Time 1, respectively,
and depended much more at Time 2 on pension/institutional transfers and on help from
family than at Time 1. As expected, given that the cohort is moving through their life cycle,
eleven years later they are correspondingly less dependent on income from labor earnings or
business, though labor earnings still constitute a non-trivial share (18.6%) of total income in
2012. In addition, income from financial assets continued to be a very small contributor to
overall income. Interestingly, while comparison of the longitudinal and period results for
pension and business income suggests reinforcing influences of individual aging and the
changing economic environment, the changes in labor earnings and help from family in the
longitudinal analysis are opposite the trends found in the period analysis. In other words, at
the individual level as this cohort in Mexico aged, they relied relatively more on family and
less on labor earnings to meet their income needs. While this pattern makes sense with older
age in general, it runs counter to the overall shift in society regarding sources of income for
older individuals as shown in the period analysis.

The increase over time in average real net asset value for this cohort is associated with an
increased share for housing and miscellaneous assets, and decreased relative importance of
productive assets (i.e., business assets, real estate, financial holdings). These results as a
whole are also indicative of decreased liquidity of asset portfolios as individuals age. In

2l\when examining specific chronic diseases at Time 1 (not shown), we see mixed results with respect to improved or worsened
economic position at Time 2. Those afflicted with cancer at Time 1 are the only sub-set who experience a worsened economic position
over time according to all of our measures: decreases in monetary values and less diversity, for both income and asset portfolios (all
other chronic diseases are associated with at least a small increase in net asset value), and with a larger decrease in income than for
most other chronic disease categories.
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general, these results are again consistent with those from the period analysis, with
calculated changes of similar or somewhat greater magnitude in the cohort analysis.

Table 9 also provides evidence of decreasing diversity of the economic portfolios of
individuals as they age. The share of individuals with no income source increased by nearly
50 percent (from 10.4% to 15.5%) from 2001 to 2012, while the share with more than one
income source decreased slightly. Similarly for number of asset types, the percentage at the
low end (those with fewer than three asset types) increased (by about 16 percentage points in
total), with a corresponding decrease in the share with 3+ asset types. There is generally
little difference in these findings by characteristics. Comparing these results to those from
the period analysis suggests that the effects of aging and the changing economic
environment were reinforcing with respect to the decreasing diversity of asset portfolios, but
were offsetting with respect to the diversity of income portfolios. That is, for decreasing
income diversity, differences across time were relatively greater in the period analysis than
in the cohort analysis. This finding is consistent with individuals aging into eligibility to
receive pension income, which can act to lessen other aspects of aging and the changing
environment that tend to decrease the diversity of income sources. Finally, additional
analysis (not shown) indicates that approximately one-third (35.1%) of the longitudinal
sample experienced a decrease over time in the number of income sources, with a larger
percentage experiencing a decrease in the number of asset types (46.2%), while the
percentages experiencing increases in these two measures were smaller (28.8% and 20.3%,
respectively).

With respect to combinations of income sources (not shown), the percentage who rely solely
on earned labor income decreased substantially with aging (from 20.3% to 3.8%), while the
percentage receiving help from family increased by almost 13 points (31.2% to 44.0%).
Regarding asset combinations, the share with no productive assets and limited liquidity
(either no assets or only housing) increased from about 21 to 35 percent between Time 1 and
Time 2.

In summary, the longitudinal analysis suggests that as individuals aged, average income
declined substantially and net asset value increased substantially. These changes are larger in
percentage terms for the longitudinal cohort analysis than for the cross-sectional period
analysis (—50.4% vs. —26.6% for income; 49.6% vs. 45.6% for assets), suggesting that the
experience of individual aging and changing macro conditions were reinforcing with respect
to observed changes over time in individuals’ income and asset values. In addition, with
older age individuals became more dependent on pensions and family help as sources of
income, and less dependent on earned income. Financial assets and financial sources of
income continued to play minor roles as people aged. In general, the diversity of income and
asset portfolios decreased with aging, even though net asset value, on average, increased.
These longitudinal changes compared to those in the period analysis again suggest that
evolving macro conditions and the experience of individual aging were reinforcing with
respect to the decreasing diversity of asset portfolios. In contrast, the observed decreasing
diversity of income portfolios in the longitudinal analysis was driven more by changing
macro conditions than by individual aging, as the decrease in income diversity is more
pronounced in the period analysis than in the cohort analysis. This observation is consistent
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with an income-diversifying effect of the pension program as individuals age, which perhaps
mitigated the effects of the worsening macroeconomic environment. Also of interest, while
income support from family increased with aging, family help at the societal level decreased
over time, as shown in the period analysis.

These trends generally were widely experienced across sub-groups of the population and,
thus, provide an overview of how economic portfolios change over the life-cycle of older
Mexicans. For some measures, but not all, these trends were more pronounced for those with
worse health status at Time 1.

Finally, we explore somewhat more fully the degree of inequality in income and asset
values, and changes therein over time, for the longitudinal sample. This analysis helps us to
see if, with aging, certain individuals as characterized by safety nets, gained or lost ground
within the group of older adults while structural changes took place in the larger society. We
first use conventional inequality measures based on income and asset value quintiles, and
then explore two safety net characteristics — educational attainment and medical insurance —
to illustrate the complex nature of economic inequality. The large standard deviations and
Gini coefficients presented earlier are suggestive of substantial economic inequality in
Mexico. Figures 1 through 3 provide additional evidence by plotting the ratio of the
percentage of total income (or asset value) accruing to a group, relative to the population
share of that group. Ratios of 1 indicate equality (according to this measure), while ratios
less than 1 indicate that the respective group has less than a proportional share of total
income (or asset value), while ratios greater than 1 indicate the opposite.

The results in Figure 1, based on 2001 income and asset quintiles, clearly illustrate the high
degree of inequality in both years, with this inequality being more pronounced for income
than for assets. They also show decreased inequality for these cohorts as they aged, with
those who were in the top (richest) quintile in 2001 losing shares of income and asset totals
while each lower quintile gained shares. These results are consistent with evidence of high
but declining income inequality in Mexico for the population as a whole during this time
period (Iniguez-Montiel 2014; Lustig et al. 2013). However, the conclusion regarding
inequality trends for the older population is less clear for groups defined by educational
attainment (Figure 2). With respect to income, while those with no education experienced an
increased share over time, the highest education group (more than primary) also experienced
a gain in income share. Regarding asset value, while the highest education group
experienced a decreased asset share and the middle two groups experienced gains, those
with no education lost asset value share over time. With respect to medical insurance (Figure
3), while there is some inequality in asset values favoring those with insurance, it is not
pronounced and does not change over time. In contrast, the degree of inequality in income
with respect to medical insurance is larger than for assets in 2001, and becomes more
pronounced by 2012. These examples illustrate that while there is a high degree of economic
inequality among older individuals in Mexico, both its extent and its change over time differ
substantially depending on the characteristics used to group the population and, furthermore,
that inequality increased during this time period according to some measures.
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Discussion

This paper is the first, to our knowledge, to provide detailed descriptions of the income and
asset portfolios of older individuals in a developing country and changes therein over an
extended period of time. Our descriptive analysis both confirms expectations and adds new
insights with respect to these dynamics. The analysis covers 2001 to 2012, spanning
important structural and social changes in Mexico such as the global financial crisis,
increased availability of old-age pensions, and a move towards universal health insurance.
For Mexico in 2001, smaller values of income/assets were systematically associated with
less diversified economic portfolios vis-a-vis the number of income sources/asset types.
Further, the baseline results suggest that the more economically marginalized or vulnerable —
women, the oldest, rural residents, those with limited safety net options and/or in worse
health — were likely to have smaller income and asset values, but also their economic
portfolios were less diverse. Individuals with these traits generally relied more on financial
support from family and less on labor earnings, and were less likely to own productive or
liquid assets. The results also document the limited role of financial assets and income from
financial holdings in Mexico.

The period analysis suggests that the combined influences of changing societal conditions
and individual aging were mostly reinforcing in contributing to worsening economic
profiles. Our results point to key influences at the aggregate level, both negative and
positive, such as the deteriorating macroeconomic environment and the expansion of the old-
age pension program. The greater reliance on pension income in 2012 suggests that the new
program may have helped to offset other influences that reduced income levels and
decreased the diversity of income portfolios.

Changes from 2001 to 2012 at the individual level reveal worsening economic conditions in
several respects. As the cohort aged, incomes declined and income and asset portfolios
became less diverse, even though net asset value increased. As expected with aging,
individuals became more dependent on pensions and family help as sources of income, and
less dependent on earned income. However, financial assets and income sources continued to
play very minor roles. These trends were widely experienced across the population of older
Mexicans and, for some measures, were more pronounced for those with worse health status
in 2001. Notably, the greater dependence on family help as people age runs counter to the
decreased importance of such income assistance evident in the period analysis, perhaps
foreshadowing a further challenge in meeting the income needs of older Mexicans in the
years ahead. Additionally, while labor earnings decreased in importance as these cohorts
aged, they still constituted an important share of income in 2012 and also increased in
relative importance in the period analysis, suggesting the potential for income insecurity due
to worsening health status.

In sum, we identify a variety of sources of vulnerability with respect to income and asset
values of older persons in Mexico, vulnerabilities which could, among other things,
negatively impact the ability to cope with health shocks or gradually declining health.
Beyond demographic characteristics often associated with economic vulnerability (i.e.,
female, oldest ages, rural residence), our results also point to limited safety net options
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(particularly little or no education, lack of medical insurance, limited help from family), and
worse health conditions as characteristics associated with less robust and deteriorating
economic profiles. Furthermore, the limited diversity and liquidity of asset portfolios among
older persons in Mexico is striking, although not surprising given the under-developed
financial markets. This pattern contributes to economic insecurity and diminishes the ability
to absorb adverse shocks, while also interacting with other vulnerabilities to reinforce
inequality. The increasing availability of medical insurance and old-age pension support are
forces that our results suggest have helped to lessen these vulnerabilities and inequalities,
but wide disparities remain. Based on these descriptive findings, it would be valuable for
future research to formally model the impact over time of safety net options and health
conditions on the economic position of the older population in Mexico, and the role of
expanded pension and health insurance coverage within these dynamics.
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Figure 1.
Ratio of Income % and Asset % to Population Share by 2001 Income and Asset Quintiles,

Longitudinal Sample
Source: 2001 and 2012 Mexican Health and Aging Study, weighted statistics.
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Ratio of Income % and Asset % to Population Share by Education, Longitudinal Sample
Source: 2001 and 2012 Mexican Health and Aging Study, weighted statistics.
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