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[bookmark: _Toc24963891]1. Introduction
The Latin American and the Caribbean (LAC) regions have witnessed rapid demographic social, economic, and political transformations in the last 50 years.  However, despite the reduction in poverty, the progress in the supply of essential services to the population, the improvements in education, health and gender equity, and the growth of the GDP per capita, many problems remain. Inequality – both within and between generations - is still at unacceptable levels. The demographic transition has been faster than societies’ ability to build up the conditions for sustainable development in the region. Population aging may impose severe restrictions on private and public systems that offer financial support to the elderly, worsening the distribution of resources. Therefore, there is still much to learn about the association between resource allocations and wellbeing under the new demographic context. 
[bookmark: _Hlk4269425]In 2015, the 193 Member States of the United Nations approved the 2030 Agenda for Sustainable Development, along with the Sustainable Development Goals (SDGs). The bold agenda sets out a global framework to end extreme poverty and fight inequality and injustice. Building on the historic Millennium Development Goals, the ambitious set of 17 SDGs and 169 associated targets is people-centered, has a rights-based approach, is universal (all countries participate in similar conditions), and presents a holistic view of development by integrating the three pillars of sustainable development - economic, social and environmental. 
The 2030 agenda is susceptible to both demographic changes and the way families, governments, and the market distribute resources and time within and between age groups. Individual decisions, public policies, and the market structure determine the access of population groups to more efficient and equitable distribution systems over the life cycle, affecting investments in human capital, access to private networks, credit, insurance, and public welfare systems, during adulthood and at advanced ages. In addition, population aging may require intergenerational systems to adjust, affecting population groups differently, depending on how they interact with the allocation channels. 
In a context of rapid population aging in which the demographic dividend is fading off, Latin America and the Caribbean will soon confront the same economic and fiscal challenges as current-day Europe – but with three additional challenges not faced by aging Europe. Population aging will take place faster than occurred in Europe, at lower levels of economic development, and with high and persistent levels of inequality. 
Taking advantage of the opportunities and responding to the new challenges presented by the demographic transition during the SDG period require forward-looking policies which consider population dynamics. Progress toward achievement of SDG targets is inseparably linked to population trends. The ability of countries to provide social protection via pensions and health care is strongly influenced by the changing age structure of their populations. It is impossible to adopt forward-looking policies for improving people’s lives without considering population dynamics, which determines the number of people, where they will live, and the composition and age structure of future populations. Hence, the success of the 2030 Agenda for Sustainable Development is strongly bound to anticipating and planning for the effects of the demographic transition that will unfold during the SDG period.
National Transfer Accounts (NTA) provide internationally comparable data needed for an evidence-based approach to help confronting these challenges. The NTA system provides the first comprehensive approach to measuring all aggregate economic flows across age and time –the generational economy.  The accounts encompass flows made through capital accumulation and transfers, distinguishing those mediated by public institutions from those relying on private institutions. The NTA accounts measure all aggregate flows in a manner consistent with the System of National Accounts.  Estimation relies heavily on the analysis of comprehensive household surveys of income, expenditure, assets, labor force, and transfers and detailed administrative records available from government agencies.
The NTA has contributed to improving various measurement systems by better-informing discussions on the consequences of demographic changes to social and economic development. The list of systems that have benefited from the additional knowledge produced in the NTA network includes traditional national accounts, household time use systems, and specific intergenerational allocation schemes such as social security, public health, and education. A broader production and dissemination of this kind of information for full incorporation into the design of forward-looking policies for sustainable socioeconomic development has become even more crucial with the adoption of the 2030 Agenda for Sustainable Development, as well as the Montevideo Consensus for Population and Development. However, no systematic attempt has been made to connect the NTAs with the SDGs, specifically in the Latin American and the Caribbean contexts, despite its promising implications particularly for the debate on inequalities between and within-population subgroups in a context of population changes.
1.1. [bookmark: _Toc24963892][bookmark: _Hlk4260136]Objectives and Limitations
The main objective of the paper is to relate demographic changes with the NTA measures and SDG indicators. The challenge and main contributions are to develop a proper methodological approach to connect the three dimensions – demographic, generational and development - casting light on pathways for sustainable growth in the context of rapid demographic transition. Since not all SDGs are directly associated with the generational economy, the paper will focus on those that are (theoretically and empirically) most likely to be related to different patterns of the generational economy and the NTA system. 
This paper does not intend to model and test any casual relations between the three dimensions. It is an exploratory and descriptive analysis that plans to examine the extent to which countries in the same stages of the demographic transition distribute resources through the life cycle when addressing specific economic and social issues. The results are expected to enhance the current knowledge about sustainable development in aging societies. It will also offer policy recommendations for Latin American and Caribbean governments to reach the development goals in the context of rapid demographic transition, considering different demographic, political, and socio-economic backgrounds. Of course, in a mere descriptive analysis, one must be careful when disentangling the mechanisms that associate the different sets of measures, and thus, any policy recommendations must be taken with a grain of salt. Yet, the findings of this paper may be able to motivate future analyses on the role of specific public policies in promoting social and economic development for all. 
The paper comprises four different sections in addition to this introduction. Section 2 examines demographic changes from 1950 to 2100 in LAC and other regions of the world. Many studies have extensively looked at the demographic transition, including its history, determinants, differences across countries and regions, and future trajectories. Concerning the debate on the generational economy, changes in population age structure are paramount for understanding the future of socio-economic conditions and its political implications. Therefore, this paper focuses on the age transition by examining how nations historically characterized by the significant presence of children and youth are turning into aged populations. 
Two main questions guide the analysis. First, how fast has the population in LAC aged compared to other regions in the world? Understanding the timing and speed of population aging is essential for anticipating demographic opportunities and challenges. Second, are the inter and intra-regional demographic differences reducing overtime? The demographic transition has not been a uniform process within Latin America and the Caribbean, but as it advances, demographic variables are converging across countries. Understanding the distinct demographic paths can help elucidate on why each society adopted different policies regarding the allocation of public and private resources between and within age groups, and how these policies have evolved as the demographic transition is completed, resulting in a more stable population age structure.
The third section discusses how the NTA methodology has contributed to the scientific and political debate on the socioeconomic consequences of population aging, comparing countries in LAC with those from other continents for which NTA data are available. One of the challenges is to reduce the many NTA elements into a selected group of measures, casting light on how resources are distributed across generations, particularly for the most vulnerable age groups: children and the elderly. NTA countries are then grouped according to the selected sub-dimensions to distinguish differences in the generational economy at the various stages of the demographic transition.
The main goal of fourth section is to connect demographic, and the NTA measures with a set of specific SDG indicators and examines potential associations between them. The challenge to complete this task is to define a methodology that can select the indicators more related to both the global age transition and the patterns of generational economy. Once the SDG indicators are chosen, they can tell how strong being an older population that relies more heavily on the public sector for funding consumption is associated with better or worse measures of living conditions.
Finally, the closing section provides an overview of the main findings and summarizes the challenges for sustainable development that countries face ahead based on the integration of SGD indicators with NTA measures. It then offers a set of recommendations on how to reach and measure the SDGs in the context of critical demographic changes.



2. [bookmark: _Toc24963894]The demographic transition in Latin America and the Caribbean region
The demographic transition (DT) is the change from high to low levels of mortality and fertility. It is a historical process that began more than 200 years ago in Europe and has spread to other countries in the world over the centuries. The timing and speed of the DT vary across regions and countries, but generally, there is a similar sequence of successive stages everywhere.
The main trigger of the demographic transition is the sustainable reduction of mortality levels, which is followed by an increase in the population growth rate. During this stage, the age structure of the population remains relatively young, due to the many births and the comparatively more significant reduction in mortality rates in the first years of life, which are more susceptible to the initial control of infectious diseases. Historically, different transformations in society have followed the mortality transition, including higher urbanization rates, the developing of more sophisticated and modern economic systems, higher demand for human capital, and increasing female participation in the labor market. Fertility decline follows the mortality transition and begins in this new social, economic, and cultural environment, as a feasible and wanted response by families given the higher opportunity costs for women and the need for more significant investments per child.
In the decades immediately following the beginning of the fertility transition, the growth of population in reproductive ages, composed of cohorts born in earlier decades, mitigates the reduction in the number of births. However, gradually, both the growth rate and the age structure of the population change significantly. With fewer births, population growth reduces and the population ages. Initially, aging results from the slowing growth in the number of children, in addition to the faster increase in the adult population. In the following decades, population aging becomes the result of the relative and absolute decrease in the number of children, and eventually of adults. Meanwhile, the largest cohorts, born in the context of high fertility and decreasing mortality, reach older ages. The total growth rate keeps dropping, and population size may even reduce, depending on fertility levels. If there are no other significant variations in fertility, changes in age structure gradually become milder, with population aging being almost exclusively a function of survival gains in old ages. At the end of this process, the population age structure becomes significantly older and relatively stable.
From the beginning of the demographic transition to its later stages, several demographic variables are affected, as aforementioned. For example, in the case of Latin America and the Caribbean (LAC) [footnoteRef:1], life expectancy at birth is expected to increase by more than 35 years from 1950 to 2100. Also, the average number of children per woman, that was close to six before the DT is projected to decrease more than three times, reaching levels below 1.8 at the end of the period. Therefore, the population growth rate - that has remained high for decades, resulting in a projected increase of more than 500 million people by 2100 -is expected to reach slightly negative, near-zero levels. Moreover, the very young population age structure of the past - 51% of the population was under 20 years old in 1950 and only 3.5% over 65 - will become much older by 2100, with almost a third of the population over the age of 65. Finally, because of modernization and improved gender equity, there is an emergence of different types of families, which have also become smaller and more vertical, marked by the coexistence of a more significant number of surviving generations. [1:  United Nations, Department of Economic and Social Affairs, Population Division (2019). World Population Prospects 2019, custom data acquired via website.
] 

Demographic changes are not independent of economic, social, political, and cultural contexts. Therefore, together with the demographic transition, society, in its complexity and dynamism, is also modified. Countries around the world have become more urban, democratic, and wealthier. Meanwhile, health and living conditions have improved, and several windows of opportunity have been opened favoring economic growth and the mitigation of inequalities (gender, race and ethnicity, income, and regional, to mention some of them). Changes in population size and composition have also modified the roles of families, markets, and the state as the channels of resource allocations. In the international arena, as the demographic transition proceeds at different timing and speed, a regional redistribution of the world population is taking place, with consequences for migratory flows, global markets, and political processes. The economy of the pioneering countries of the demographic transition (Western European, Japan, and Anglo-Saxon countries) has become increasingly dependent on consumption and labor supply from overseas, mostly from Asia, Africa, and Latin America and the Caribbean.
2.1. [bookmark: _Toc24963895]Synthetic Measures of Demographic Transition: Child and Old Age Dependency Ratios
Several economic and social changes are associated with the demographic transition. An increasing number of studies, in different fields of knowledge, have addressed these interrelations. As discussed in the Introduction of this paper, it is not the purpose of the present study to establish and test causal relationships or to discuss models of economic development involving demographic variables. Nor is it intended to deepen the debate on the demographic determinants of population aging and possible alternative scenarios for fertility and mortality functions. Instead, as an exploratory analysis, it seeks to identify aspects of the demographic transition that can help contextualize the relationship between the structure of the generational economy, measured through the National Transfers Accounts (NTA), and the progress achieved concerning some of the Sustainable Development Goals (SDG). Also, the objective is to cast light on the different types of society's responses to population changes by examining the similarities in the process of demographic transition among countries for which NTA and SDG data are available, with a focus on the Latin America and the Caribbean region. Therefore, the main question that arises is which demographic transition measures could help to explore the possible connections between the national transfer accounts and the SDG indicators.
The methodology used in this section considered some key aspects. First, it was necessary to define synthetic and straightforward demographic measures, since the inclusion of the NTA and SDG indicators in the next sections will significantly increase the number of dimensions to be analyzed simultaneously. At the same time, the measures need to describe the demographic transition fully and must be strongly associated with the main demographic variables, especially mortality and fertility. More than that, they must distinguish countries according to the various stages of demographic transition and describe unique trajectories that may exist in the transition from high to low population pressure regimes.
Therefore, two measures were selected: the child (CADR) and old-age (OADR) dependency ratios. The first is calculated by dividing the number of people from 0 to 19 years old by the working-age population, here defined as people aged from 20 to 64 years. The old-age dependency ratio is calculated by dividing the number of people 65 years and over by the same working-age group. One of the characteristics of the life cycle in contemporary societies is the existence of two phases of economic dependency, in the early and late years of life. Therefore, the demographic dependency ratios are well in line with the discussion on intergenerational transfers that follows in the next section. They are also connectable to SDGs indicators that aim at improving the well-being of children and the elderly. Finally, they are a direct consequence of fertility and mortality transitions, reflecting the change in the composition of the dependent age groups during the demographic transition: an increasing number of older persons replaces the decrease in the number of children and youth, with significant consequences for the economy and society in general.
[bookmark: _Hlk18263189]The calculation of the measures was based on the medium-fertility variant of the 2019 Revision of the United Nations official population estimates and projections (United Nations 2017, 2019b, 2019a) [footnoteRef:2]. The estimates and projections cover 150 years, with estimates from 1950 to 2020 and projections from 2020 to 2100. A total of 233 countries or areas are included, but detailed data (population by age group, for instance) are available only for the 201 countries with more than 90,000 inhabitants in 2019. Based on these 201 countries or areas, it was combined information for people of both sexes from four separate UN databases: the complete list of coded locations[footnoteRef:3]; demographic indicators for five-year periods[footnoteRef:4]; the series of old-age dependency ratios (65+ / 20-64) [footnoteRef:5]; and the series of child dependency ratios (0-19 / 20-64) [footnoteRef:6]. [2:  United Nations. 2017. World Population Prospects: The 2017 Revision, Methodology of the United Nations Population Estimates and Projections. New York: United Nations, Department of Economic and Social Affairs, Population Division. https://population.un.org/wpp/Publications/Files/WPP2017_Methodology.pdf.
———. 2019a. World Population Prospects 2019: Methodological Updates. New York: United Nations, Department of Economic and Social Affairs, Population Division. https://esa.un.org/unpd/wpp/Publications/Files/WPP2017_Methodology.pdf.
———. 2019b. World Population Prospects 2019: Online Edition. New York: United Nations, Department of Economic and Social Affairs, Population Division. https://esa.un.org/unpd/wpp/DVD/.]  [3:  https://population.un.org/wpp/Download/Files/4_Metadata/WPP2019_F01_LOCATIONS.XLSX.]  [4:  https://population.un.org/wpp/Download/Files/1_Indicators%20(Standard)/CSV_FILES/WPP2019_Period_Indicators_Medium.csv .]  [5:  https://population.un.org/wpp/Download/Files/1_Indicators%20(Standard)/EXCEL_FILES/1_Population/WPP2019_POP_F13_B_OLD_AGE_DEPENDENCY_RATIO_2064.xlsx.]  [6:  https://population.un.org/wpp/Download/Files/1_Indicators%20(Standard)/EXCEL_FILES/1_Population/WPP2019_POP_F12_B_CHILD_DEPENDENCY_RATIO_2064.xlsx.] 

In the first set of results, each country is represented by distinct points in time, depending on whether data are available in the United Nations databases. Thus, the same country can be represented by up to thirty different measures calculated for the five-years period between 1950 and 2100. Figures 1 and 2 present these estimates, correlating them with two main demographic variables: mortality, measured by life expectancy at birth, and the average number of children per woman, as measured by the total fertility rate. The child dependency ratio is presented in the vertical axis (y), while the old-age dependency ratio is plotted along the horizontal axis (x). Scatter plots are used to analyze the changing composition of the dependent population, along with the demographic transition.
The two dependency ratios are negatively associated, although not linearly. As aforementioned, there is a high proportion of children and young groups during the early stages of the demographic transition, due to many births and high mortality levels. The ratio can get as high as 150 individuals aged 20 years and younger for every 100 adults (20 to 64). At the same time, just after the demographic transition starts, there are less than 7.5 older persons (65 years and over) per 100 adults.
Figure 1 – Child and old-age dependency ratios by life expectancy at birth, selected countries of the world, 1950-2100
[image: ]
Source: UN, 2019
As the demographic transition advances, driven by declining mortality and fertility levels, there is a substantial reduction in the child dependency ratio (CADR), without an increase in the same proportion in the old-age dependency ratio (OADR). Roughly speaking, the latter remains virtually constant, at around 7.5 older persons per 100 adults until the levels of CADR decrease to approximately 100 to 75 youths per 100 adults. From that point on, the OADR begins to grow slowly, while the CADR continues to shrink faster. At the lower limit of this phase, the CADR can reach levels between 50 and 75 young people per 100 adults, that is, up to one third lower than its initial average level, without the OADR exceeding 15 elderly for every 100 adults. Therefore, this stage is marked by a drastic reduction in the total dependency ratio (CADR + OADR) and a rapid growth in the proportion of the working-age population. On average, there is a reduction of around 90 total dependents (young and old) per 100 adults between the beginning of the transition and the point where the total dependency ratio is lowest. This phase coincides with the so-called demographic dividend, a period in which numerous windows of opportunity are opened for improvements in the social, economic, and political conditions of countries.
Gradually, life expectancy increases (Figure 1), whereas the number of births decreases due to both declining fertility rates (Figure 2) and changes in age structure. There is less variation in CADR, which remains between 25 and 50 youngsters per 100 adults, slowly approaching its probable lower asymptote. At the same time, OADR grows monotonically, ranging from 15 per 100 to levels above 65 per 100. Throughout the demographic transition there is an evident change in the composition of dependents: in the beginning, the relationship between young and old is 20 per 1, and at the end of the process, when population aging is consolidated, the measure is reversed and becomes 1 per 1.8.
[bookmark: _Hlk18266424]Figure 2 - Child and Old-age dependency ratios by total fertility rate, selected countries of the world, 1950-2100
[image: ]
Source: UN, 2019
What are the expected trajectories of dependency ratios in Latin American and Caribbean countries? Figure 3 highlights the estimates for eleven countries in the region that have recent NTA data. In general, Colombia, Brazil, and Costa Rica follow a similar pattern, although there are differences in the initial and final dependency ratio values. The trend is typical of populations that began the fertility transition only in the second half of the twentieth century but have experienced a rapid and sharp reduction in the average number of children per woman since then. Primarily, for these countries, there is a significant reduction in the total dependency ratio (sharp drop in the CADR with slow growth in the OADR). Due to the intensity of changes, this type of trajectory generates substantial economic and social opportunities. Decades later, however, it also translates into a rapid population aging, characterized by comparatively higher levels of old-age dependence that can even surpass those of the pioneer countries in the demographic transition.
Figure 3 - Child and old-age dependency ratios, selected countries (NTA) in Latin America and the Caribbean, 1950-2100
[image: ]
Source: UN, 2019
Among the pioneers in LAC are Uruguay and Argentina and to a lesser extent, Chile, which began the demographic transition in the nineteenth century or at the turn of the twentieth century. Therefore, not surprisingly, in 1950 - the earliest observation available in the U.N. dataset - CADR was already up to 50% lower for Uruguay, Argentina, and Chile than for the other LAC countries. However, by the end of the 21st century, after having pioneered the demographic transition and experienced a more prolonged and less intense process of population changes, Argentina and Uruguay are projected to reach a lower degree of population aging - measured by CADR and OADR - than countries that started mortality and fertility transitions later but at a faster pace.
Other LAC countries such as Peru, Mexico, El Salvador, and Bolivia follow similar patterns when compared to Brazil, Colombia, and Costa Rica, although for them, the DT is not marked by such a drastic reduction in the ratio of total dependents (young and old) as in these three countries.
The differences showed in Figure 3 bring to light an important methodological aspect of the present analysis: as United Nations estimates started only in 1950 and there are no projections beyond 2100, it is not possible to describe complete transitions for all countries. The pattern of changes in the dependency ratios over time is the result of the combination of experiences from countries in different stages of the DT. Thus, it is advisable to look also at specific trajectories for subregions and countries to avoid confounding effects. For example, Figure 4 below shows the relationships between CADR and OADR in 22 distinct subregions. First, it highlights the concentration of Central and Sub-Saharan African countries at the points of highest CADR and lowest OADR, since these are countries that have just started the DT. Second, the graphs show that countries from North America, Oceania, and Europe (Western, South, North, and East) are gathered at the more advanced stages of the demographic transition, characterized by low CADR and high OADR. Third, the combination of CADR and OADR confirms that Asian and LAC countries are more evenly spread over the many stages of the demographic transition. This pattern is explained by the fact that the observation period (1950-2100) coincides with the period in which most of the demographic changes took place in these subregions[footnoteRef:7].  [7:  Figure A.1.1 in the Appendix 1 presents specific estimates for each one of the Latin American and Caribbean countries.
] 

Figure 4 – Child and old-age dependency ratios, by total fertility rates, selected sub-regions, 1950-2100
[image: ]
Source: UN, 2019

2.2. [bookmark: _Toc24963896]Weighted Child and Old-Age Dependency Ratios
Although the patterns described in the previous section reveal important features of the demographic transition, they include too many observations for each country. To summarize country-specific trajectories, the most natural solution would be to calculate simple averages for CADR and OADR from the distribution of estimates by 5-year periods. However, simple averages would not tell when the changes happened. Therefore, two complementary methodological strategies were applied to address this issue. First, the 1950 to 2100 period was divided into three major phases: 1950-1980 (past), 1980-2020 (present), and 2025-2100 (future). Although this division is arbitrary, it tries to isolate the 1980-2020 period to represent the present time, which will serve as the demographic context for the analysis of the NTA and SDG indicators in the next sections. 
Second, weighted averages of CADR and OADR were calculated, in which the weights are given by the respective years. The weighted measures were estimated for each one of the phases as well as for the whole observation period (1950-2100). Therefore, it became possible to distinguish the various countries not only according to the values of CADR and OADR but also to time differences. This Section will focus on the results obtained for the two periods of greatest interest: 1980-2020 (present) and 2025-2100 (future). Results for the total observation period (1950-2100) as well as estimates for specific subregions are available in Figures A.1.2 to A.1.6 in Appendix 1. 
Figures 5 and 6 show the weighted child and old-age dependency ratios estimated for the 1980-2020 period (present). The results are consistent with the previous analysis: on average, African countries are still in the early stages of the demographic transition, showing very high CADR (higher than 120 children per 100 adults), and very low OADR (lower than ten elderly per 100 adults). On the other hand, the pioneer countries of the demographic transition located in North America, Oceania (only AU and NZ) and Europe, show CADR lower than 55 per 100 and OADR higher than 20 per 100. Both African and pioneer countries have the highest total dependency ratios in 1980-2020, although with different age compositions. 
During the same period, Asian and LAC countries are distributed across the intermediate stages of the demographic transition. Therefore, they are now experiencing the most promising phase of the demographic transition, characterized by decreasing CADR and low OADR. During this stage, the total dependency ratio is falling and approaching its lower limit. Figure 6 highlights the relative positions of the eleven countries in LAC that are also participants in the NTA project. Not surprisingly, the synthetic measures indicate that Uruguay, Argentina, and Chile started the DT earlier in LAC, followed by Costa Rica, Brazil, Jamaica, and Colombia, and finally, by Peru, Mexico, Bolivia, and El Salvador.






Figure 5 – Weighted dependency ratios by world regions, 1980-2020
[image: ]
Source: UN, 2019

Figure 6 – Weighted dependency ratios for NTA countries in LAC, 1980-2020
[image: ]
Source: UN, 2019

Figures 7 and 8 show weighted CADR and OADR for the period 2025-2100 (future). The estimates show the progression of countries to positions of higher degrees of population aging, in its different forms. In the case of African countries, aging is represented by a reduction in the proportion of young people (CADR) and an increase in the relative participation of adults. For pioneer countries of Europe, North America, and Oceania, it is expected almost exclusively an increase in OADR, which, on average, will reach levels above 50 per 100. Finally, the U.N. projects an acceleration of population aging in countries of Asia and Latin America and the Caribbean. These regions will witness lower CADR (less than 50 per 100) and higher OADR (greater than 30 per 100, on average). Specifically, for NTA-LAC countries (Figure 8), the coming decades will be marked by even lower levels of CADR (close to 40 per 100) and levels of OADR ranging from just under 40 to slightly over 50 elderly per 100 adults. As already discussed in the previous section, NTA-LAC countries that have experienced a very sharp and rapid fall in fertility levels will surpass the pioneer countries in the degree of population aging. This group includes Brazil, Costa Rica, and Colombia.
Figure 7 – Weighted dependency ratios by world regions, 2025-2100
[image: ]
Source: UN, 2019



Figure 8 – Weighted dependency ratios for NTA countries in LAC, 2025-2100
[image: ]
         Source: UN, 2019

2.3. [bookmark: _Toc24963897]Clustering countries according to the states of the Demographic Transition 
The last section of this section proposes a classification for countries according to the different phases of the demographic transition, described by the relationship between weighted CADR and OADR. Clustering countries is important because it will allow examining, in the next sections, to what extent countries that are in the same DT stages differ concerning their generational economy structures (NTA) and living conditions (SDGs). Two different methodological approaches were applied. In the first, the groups were constructed from the arbitrary definition of weighted cutoff points for CADR and OADR, considering the entire observation period, 1950-2100. Through visual inspection, 11 categories were defined so that groups of countries could be formed across the length of the demographic transition (1950-1980, 1980-2020, and 2025-2100).
The second method was based on statistical data analysis. Observations (countries) were categorized into groups or classes according to a common characteristic or similar set of features. Among the various techniques available and tested, the K-means clustering method was selected. It distributes observations into a specific number of clusters, assigning them to the nearest cluster center, such that the within-group variance is minimized. The implementation of the method yielded results very similar to those defined by the more straightforward methodology, developed through the visual inspection of CADR and OADR[footnoteRef:8]. Therefore, the categorization, based on the most straightforward method, was selected, since it is also more intuitive. Of course, other classifications could be proposed, but the conclusions are unlikely to be significantly different. [8:  Figure A7 in the Appendix 1 presents the K-means estimates.
] 

Figures 9 to 14 show the distribution of countries according to the 11 categories, created from weighted dependency ratios. The results are shown for the entire 1950-2100 period, and the two partial stages: 1980-2020 (present) and 2025-2100 (future). The cutoff points for each category are specified in Table 1 and were defined by varying CADR for different OADR levels. Thus, CADR categories can range from very high (110-160) to low (20-50), whereas OADR varies from very low (05-15) to very high (50-80).
In the 1980-2020 period (Figures 11 and 12), most NTA countries in the world are in the categories very high and very low (1), high and very low (2), intermediate and very low (5), medium and low (6), low and low (9), low and high (10). Therefore, many countries, including Latin American and the Caribbean, are in the first stages of age transition, characterized by high or declining CADR and low or increasing OADR. Colombia, El Salvador, Mexico, Bolivia, Peru are in category 2 (high CADR and very low OADR) together with India, the Philippines, South Africa, Vietnam, Egypt, and Iran. A second group consisting of Brazil, Chile, and Costa Rica is in category 5 (intermediate CADR and very low OADR), at a more advanced stage of the age transition. In this same category are China, Thailand, and Turkey. Finally, Argentina and Uruguay are in category 6 (intermediate CADR and low OADR), characterized by higher values ​​of OADR. 
During the third phase, 2025-2100, all NTA countries in LAC are expected to move to groups 9 and 10, which are characterized by low CADR (20-50) and high (25-50) or very high (50-80) OADR. NTA countries in Europe and Asia will be at the same DT stages, although most of them would be concentrated in group 10. 
At this point, it is still unclear whether similar stages of the demographic transition correlate with indicators of the generational economy (NTA) and living standards (SDGs); an issue that will be examined in the next sections. Besides, it is essential to discuss what can be learned from this categorization, when applied to the 2025-2100 projections (Figures 13 and 14), concerning the risks and challenges that are inherent to social and economic development.

Table 1 – Classification of NTA countries according to the stages of the demographic transition (CADR and OADR), 1980-2020
	
Group
	Weighted
CADR
(per 100)
	Weighted OADR
(per 100)
	NTA – LAC Countries
	NTA – Other Countries

	
	
	
	1980-2020
	2025-2100
	1980-2020
	2025-2100

	1
	110-160
Very High
	05-15
Very Low
	
	
	Kenya, Mozambique, Nigeria, Senegal, Ghana
	

	2
	80-110
High
	05-15
Very Low
	Colombia, El Salvador, Mexico, Peru, Bolivia
	
	India, Philippines, South Africa, Vietnam, Egypt, Iran
	

	3
	80-110
High 
	15-25
Low

	Jamaica
	
	
	Nigeria

	4
	80-110
High
	25-35
Intermediate
	
	
	
	

	5
	50-80
Intermediate
	05-15
Very Low
	Brazil, Chile, Costa Rica 
	
	China, Thailand, Turkey 
	

	6
	50-80
Intermediate
	15-25
Low
	Argentina, Uruguay
	
	Moldova
	Mozambique, Kenya, Senegal, Ghana

	7
	50-80
Intermediate
	25-50
High
	
	
	
	

	8
	20-50
Low
	05-15
Very Low
	
	
	South Korea
	

	9
	20-50
Low
	15-25
Low
	
	
	Australia, Canada, Russia, Slovenia, United States
	

	10
	20-50
Low
	25-50
High
	
	Bolivia, Brazil, Argentina, Mexico, Peru, 
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Figure 9 – Weighted dependency ratios, according to different groups (stages of the demographic transition), 1950-2100
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Fonte: UN, 2019
Figure 10 – Weighted dependency ratios, according to different groups (stages of the demographic transition) and world regions, 1950-2100
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Fonte: UN, 2019
Figure 11 – Weighted dependency ratios, according to different groups (stages of the demographic transition), 1980-2020
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Fonte: UN, 2019
Figure 12 – Weighted dependency ratios, according to different groups (stages of the demographic transition) and world  regions, 1980-2020
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Fonte: UN, 2019

Figure 13 – Weighted dependency ratios, according to different groups (stages of the demographic transition), 2025-2100
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Fonte: UN, 2019
Figure 14 – Weighted dependency ratios, according to different groups (stages of the demographic transition) and world regions, 2025-2100
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Fonte: UN, 2019
[bookmark: _Toc24963898]3. The Generational Economy and the National Transfer Accounts
The objectives of this section are to discuss the NTA project, measure potential dimensions of the generational economy that could be associated with both the demographic transition and the SDGs, and propose a clustering strategy for LAC and other NTA countries according to the selected measures.
3.1. [bookmark: _Toc24963899]An overview of the NTA project
Over the life cycle, individuals play different social and economic roles. In contemporary societies, per-capita consumption exceeds production at younger and older ages, characterizing what has been called the life cycle deficit. Intergenerational transfers usually originated at the working ages, and asset-based reallocations, fund children’s and elderly’s deficits. In each society, there are at least three channels to allocate resources through the life cycle: families, markets, and the public sector. 
The study of the economic life cycle is not a new field of research, but recent methodological developments have allowed improved, more comprehensive, and comparable estimates of the generational economy throughout the world. Since 2004, the National Transfer Accounts (NTA) project has provided estimates of intergenerational and inter-age transfer accounts for a growing number of countries, based on a coherent theoretical framework. The project’s fundamental principles and concepts, as well as its implications for the association between demographic and economic variables, have been discussed elsewhere[footnoteRef:9][footnoteRef:10]. There is now a myriad of publications about the national accounts calculated for each participating country, including international comparative analyses[footnoteRef:11].  [9:  Lee, R. and Mason, A. 2011. Population aging and the generational economy: a global perspective. IDRC, Edward Elgar Publishing. ]  [10:  UN, Population Division. National transfer accounts manual: measuring and analyzing the generational economy. New York, 2013.]  [11:  See for example: http://www.agenta-project.eu/en/index.htm; 
http://latin-america.ntaccounts.org/web/nta/show; 
Lee, R. and Mason, A. 2014. Is low fertility really a problem? Population aging, dependency, and consumption. Science.] 

Before the NTA, the creators and lead authors of the project, Lee and Mason, had already made numerous pioneering scientific contributions to the study of interrelations between demographic dynamics and economic growth and development. The NTA project has allowed the expansion of knowledge in the field by connecting researches from all continents and offering a complete dataset, which is available online. It has also called the attention of national statistical agencies, governments, and international organizations, by providing a more in-depth discussion about the existing allocation structures of resources over the life cycle in different political, social, economic, and demographic contexts[footnoteRef:12].  [12:  See for example: https://www.cepal.org/en/publications/3934-population-ageing-intergenerational-transfers-and-social-protection-latin-america; https://www.cepal.org/es/publicaciones/1229-panorama-social-america-latina-2008
] 

In a broader sense, four main functions, estimated by age, comprise the national transfers accounts. The first two are labor income and consumption. They describe the economic life cycle, and particularly the ability of individuals, from birth to death, to fund consumption from production. As aforementioned, in contemporary societies, working-age years are characterized by an excess of labor income over consumption, whereas deficits distinguish the first and last stages of life. To examine how resources are allocated throughout the life cycle, the NTA also provides estimates of the two main inter-age flows: intergenerational transfers and asset-based reallocations10. In other words, the NTA framework depicts production, consumption, sharing, and saving during life. However, the estimates are not limited to these four functions. They are decomposed into several other components that enhance the understanding of the generational economy in each country. Table 2 describes the elements that are most commonly available for all countries, emphasizing how they relate to the four main functions of the NTA. For example, intergenerational transfers can be public or private, whereas public transfers can be both in-cash or in-kind. Also, other sub-components, not mentioned in Table 2, may be available for many countries, including, for instance, types of taxes: income, payroll, property, goods, and services. 
Another methodological innovation of the NTA was to adjust each age profile of flows to macro-controls calculated from the System of National Accounts (SNA) and other national statistics (e.g., taxes and detailed public expenditures) available in each country. Therefore, age-specific measures of the NTA, when aggregated for the whole population, are consistent with the SNA, which is the official source of information about the macroeconomy. 



Table 2: Main Components of the NTA Framework
	Labor Income
	Consumption
	Intergenerational Transfers
	Asset-based reallocations

	Labour earnings, Self-employed income
	Private
	Public
	Private (inflows and outflows)
	Public
	Private
	Public

	
	education, health, other
	education, health, other
	inter-household, intra-household
	Inflows: education, health, pensions, social protection, other in-kind, other in-cash
Outflows: taxes and social contributions
	saving and asset income
	saving and asset income


[bookmark: _Hlk17931930]Source: UN, Population Division. National Transfer Accounts Manual: Measuring and Analyzing the Generational Economy. New York, 2013.
Over the years, the NTA project has made many significant contributions to the literature on economic demography and to the debate about the implications of population aging in the world. Although it is almost impossible to summarize the results achieved by every NTA country team in a few paragraphs, some of the global findings are noteworthy and primarily related to the objective of this paper. First, no other project has ever measured and described the economic life cycle in such a systematic and comprehensive way as the NTA. With results for more than 40 countries, from all continents, it has become clear that the three-stage pattern of the life cycle - two phases of life cycle deficits intercalated by one phase of surplus - is the norm in the current world. However, there are variations across countries concerning the ages at which individuals become net producers (transition to adulthood), and the ages they return to the condition of net consumers (after retirement). During the first stage of life, the life cycle deficit (LCD) tends to be more pronounced in wealthier countries, where children usually stay in school for more years. Accordingly, investments in human capital (consumption of education and health at younger ages) are relatively more substantial in countries at the most advanced stages of the demographic transition, where the number of children per woman is lower than in poorer countries, which is in agreement with the quantity-quality tradeoff theory[footnoteRef:13]. [13:  Mason, A; Lee, R. 2011. Population aging and the generational economy: key findings. In: Lee, R. and Mason, A. 2011. Population aging and the generational economy: a global perspective. IDRC, Edward Elgar Publishing] 

On the opposite tail of the life cycle, the stage of dependence at older ages also tends to be longer and marked by relatively higher LCD in wealthier countries. Larger per-capita consumption of health and other goods and services, and better provision of non-labor income to the elderly through more developed pension systems (public transfers or asset-based reallocations) help to explain some of the existing differences. Funding sources for persons 65 and older also vary. Public transfers are proportionally more significant among European and Latin American countries, whereas asset income represents a larger share of LCD at older ages in the US, Mexico, and some Asian countries.  Private transfers are close to zero or negative at older ages for most of the countries, except in some Asian countries9. 
NTA researchers have identified various applications of the generational economy framework. The list is long, but it includes, for example, the study of the economic motivations (e.g., altruism, exchange, insurance) for individuals to receive and make intergenerational public and private transfers, particularly in the form of investments in children and old-age support. There have also been studies about the historical relations between private and public intergenerational flows and their impact on generational equity[footnoteRef:14]. More importantly, Mason and Lee, followed by other NTA researchers, have deepened the knowledge on the effects of changes in the age structure to economic growth, the so-called demographic dividends[footnoteRef:15]. Additionally, some groups have looked at the fiscal implications of the demographic transition[footnoteRef:16]. More recently, NTA has expanded its scope to include analysis on intra-age transfers, particularly studies by gender[footnoteRef:17], SES[footnoteRef:18] , and race[footnoteRef:19]. [14:  Boomier, A. Lee. R; Miller; T and Zuber. S. 2010. Who wins and who loses? Public transfers accounts for US generations born 1850 to 2090. Population and Development Review, 36(10). Araujo, Turra and Queiroz. 2011. Intergenerational equity in Brazil: social security and public education transfers between generations born from 1923 to 2000. In: Population ageing, intergenerational transfers and social protection in Latin America and the Caribbean. ECLAC. ]  [15:  Mason, A. 2005. Demographic transition and demographic dividends in developed and developing countries. United Nations Expert Group Meeting on Social and Economic Implication of Changing Population Age Structures. Mexico City, Population Division.]  [16:  Miller, T. 2011.The rise of the intergenerational state: aging and development. In: LEE, R.; MASON, A. (eds). Population aging and the generational economy: a global perspective. Northampton: North Edward Elgar & IDRC; Miller, T.; Castanheira, H.C. 2013. The fiscal impact of population aging in Brazil: 2005-2050. Revista Brasileira de Estudos Populacionais. 30 Sup. P.S5-S23.]  [17:  https://www.countingwomenswork.org/, led by Gretchen Donehower]  [18: See, for example: Turra, CM. Queiroz, BL.2005. Las transferencias integerancionales y la desigualda sócio-econômica en el Brasil: um analisis inicial. Notes de Población, 80. (Special Issue), pp; 65-98, Santiago, Chile. ]  [19:  Oosthuizen, M., 2019. ‘Inequality and the Generational Economy: Race-disaggregated National Transfer Accounts for South Africa, 2015.’ WIDER Working Paper 2019/24. Helsinki: UNU-WIDER, March. Available at: www.wider.unu.edu.] 

In Latin America and the Caribbean, Brazil and Chile were the first countries to develop national transfer accounts. Later, Uruguay, Mexico, Costa Rica, Argentina, Colombia, Jamaica, Peru, Bolivia, and El Salvador joined the group. Thanks to the coordination and support of the Economic Commission for Latin America and the Caribbean (ECLAC) over the years, research in LAC has made significant advances in the study of the generational economy[footnoteRef:20]. In addition to estimating national transfers accounts (in many cases for more than one year), country teams have looked at many themes, including i) the role of public sector for the wellbeing of children and the elderly, ii) the fiscal implications of population aging, iii) the magnitude and duration of the demographic, gender and education dividends, and iv) intra-age (inter-group) differences, particularly gender and SES. Several of the findings to be presented in the next sections of this section have been, to a certain extent, discussed in earlier studies, thanks to the effort of ECLAC and the local teams. In a new stage of the NTA/ECLAC project in 2018/2019, the country teams of Argentina, Brazil, Bolivia, Chile, Colombia, Costa Rica, Mexico, Peru, and El Salvador[footnoteRef:21] produced new estimates of transfers accounts by age and SES. They also identified and addressed specific research and policy questions for each country. Table 3 summarizes some of the results from the national studies developed during the project. Three of the main conclusions are worth noting: i) the existence of gender inequality in both market and household productions; ii) the presence of profound socioeconomic disparities in the economic life cycle, and iii) the increasing fiscal pressures from population aging. [20:  For more infomation, see http://latin-america.ntaccounts.org/web/nta/show ]  [21:  Celade: Paulo Saad; Zulma Sosa, Marta Duda-Nyczak; Argentina: Pablo Comelatto; Bolivia: Rolando Pardo and Roland Pardo; Brazil: Cassio M Turra, Eduardo Rios-Neto, Simone Wajnman, Fernando Fernandes, Jordana Jesus, Bruno Guimarães, and Rene Lazcano; Chile: Mauricio Holz; Costa Rica: Pamela Jimenez and Luis Rosero Bixby; Colombia: Piedad Urdinola, Jorge Tovar; El Salvador: Maria Elena Rivera, Werner Peña; Mexico: Ivan Mejía; Peru: Javier Olivera. ] 




Table 3-NTA-LAC: Key thematic areas and main conclusions from the national studies, 2018-19

	Key Thematic Areas
	Countries
	Main Conclusions

	Gender
	Brazil, El Salvador, Mexico, Colombia, Costa Rica
	Per-capita and aggregate production in the labor market is higher for men than women, resulting in inter-gender transfers over the life cycle. On the other hand, time production is more significant among women who transfer household services to men. When market and nonmarket productions are added up, net balance by gender tends to be close to zero or small and positive for men (slightly higher transfers from men to women). 

	Demographic Dividends
	Brazil, El Salvador
	The 1st dividend is ending in many countries in the region. Education and labor market improvements can make the 1st dividend larger and of longer duration


	Education
	Brazil
	The demographic transition is beneficial to education: there is a negative relationship between school-aged dependency ratio and public investments in education per child



	Socioeconomic inequalities in NTA/NTTA
	Brazil, Colombia, Chile
	There are considerable differences in the LCD by SES. Life cycle surplus occurs only at adults ages in the highest socioeconomic groups. Among the lowest SES groups, there is not a stage of surplus. Nevertheless, deficits remain larger at younger and older ages. Therefore, there are both substantial intergenerational (adults to children and the elderly) and intra-generational transfers (higher to lower SES groups) in the LAC region.

	Fiscal Issues and other projections
	El Salvador, Brazil, Mexico, Chile


	Population aging will impose restrictions and challenges in LAC, mostly because of its impact on public transfers. However, population aging can also increase investments in children, which may help the economy to grow faster and minimize some of the aging challenges



3.2. [bookmark: _Toc24963900]NTA Estimates: Materials
Many measures can be estimated from the NTA data. Most of them have been already examined in earlier studies. Here, the methodological choices are limited to elements of the generational economy that can be later connected to the demographic transition and the SDGs in a comprehensible and articulated scheme. The most obvious criterion for selection is age since it is the variable that structures the NTA framework. Because it was only recently that intra-age transfers (by gender, SES and race) had also become the focus of the project, they will not be considered in this section. Consequently, children and the elderly, groups who cannot produce enough in the labor market to fund consumption, comprise the most vulnerable individuals in the economic life cycle. If there were no sharing and saving over the life cycle, the wellbeing of young and old age-dependent groups would be at risk. Political agreements in each society usually define the roles of the public sector, families, and market in funding consumption for these groups, with potential consequences for some of the SDG indicators, particularly those that focus on outcomes related to human capital, health, and poverty. At the same time, changes in the age-structure, caused by the demographic transition, directly affect the absolute and relative size of the two dependent age groups over time, adding opportunities but also new challenges to societies, as already described in the previous section.  
After considering all these aspects, NTA countries were classified according to three dimensions in this paper. The first dimension refers to the size and composition of investments in the early stage of the life cycle. It compares the proportion of consumption at younger ages (0-19 years) that is public-funded, with the magnitude of the LDC at the same ages. The second dimension looks at consumption levels and composition among the elderly, by comparing the proportion of consumption that is public-funded and the size of LCD at ages older than 65. The third dimension provides a picture of intergenerational relations, by associating net private and public transfers to children and the elderly. Unbalanced intergenerational relations may affect social, health, and economic outcomes for one age-dependent group in detriment to the other.  
Data for 43 countries[footnoteRef:22] were drawn from the National Transfers Accounts Project[footnoteRef:23],  including the new estimates from the ECLAC 2018-2019 LAC project that comprises nine countries[footnoteRef:24] in the region. Six different indicators were estimated to measure each one of the proposed dimensions: [22:  Argentina, Australia, Austria, Brazil, Cambodia, Canada, Chile, China, Colombia, Costa Rica, El Salvador, Ethiopia, Finland, France, Germany, Ghana, Hungary, India, Indonesia, Italy, Jamaica, Japan, Kenya, Mexico, Moldova, Mozambique, Nigeria, Peru, Philippines, Senegal, Singapore, Slovenia, South Africa, South Korea, Spain, Sweden, Taiwan, Thailand, Turkey, United Kingdom, Uruguay, United States, Vietnam.]  [23:  http://www.ntaccounts.org/web/nta/show/Browse%20database.]  [24:  Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, El Salvador, Mexico, and Peru.] 

1. Size and composition of investments in children and youth:
· CG0-19/CF0-19
· LCD0-19/YL30-49

2. Size and composition of the elderly’s consumption:
· CG65+/CF65+
· LCD65+/YL30-49
3. Intergenerational relations:
· TF65+/TF0-19
· TG65+/TG0-19
Where CG is public consumption, CF is private consumption, LCD is life cycle deficit, YL is labor income, TF is private transfers, and TG is public transfers. The indicators correspond to mean per-capita values in the corresponding age groups. LCD is always measured as a proportion to mean per-capita labor income in the prime ages, 30 to 49. Table 4 summarizes the data available for each country. Not all countries have the required data for all years. Besides, for countries that have data for more than one year, the final indicators were calculated as the simple average of the indicators available for all years.
Table 4 – NTA Data available online at the National Transfers Accounts Project and from the new ECLAC Project
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Figures 15 to 17 show the descriptive statistics (box plots) for the six indicators, according to six regions in the world. Results by sub-regions are presented in Appendix 2. Relative to labor income, the LCD at ages 0-19 is, on average, higher in countries situated in North America, Latin American, and the Caribbean, Oceania, and Europe (on average, 0.45 to 0.50). The average ratio is lower in Asian countries (about 0.45), followed by the African countries (approximately 0.35).  For the composition of consumption at younger ages, the public sector plays a more critical role in Europe, where the ratio between public and private consumption is, on average, higher than one. The ratios are about half that size in Asia, and Latin America and the Caribbean, and even lower in African countries.   
Figure 15 – NTA: magnitude and components of consumption at younger ages 
a) Magnitude: LCD (0-19) / YL (30-49)
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b) Composition: CG (0-19) / CF (0-19)
[image: ]

At older ages (65+), the relative magnitude of the LCD follows a somewhat similar regional pattern compared to the younger ages. On average, it is higher in countries situated in North America, Europe, Latin American and the Caribbean, and Oceania. However, in these regions, the LCD at older ages represents a more significant fraction of labor income than at younger ages: about 70%, reaching more than 80% in North America. The average ratio is lower for countries in Asia (about 0.50) and Africa (about 0.40), being more comparable to the relative size of the LCD among children in these regions. As for the components of consumption, the regional differences are similar at older and younger ages. However, public consumption represents a relatively lower fraction of private consumption among the elderly than children, because of public education transfers to this first stage of the life cycle.



Figure 16 – NTA: magnitude and components of consumption at older ages 
a) Magnitude: LCD (65+) / YL (30-49)
[image: ]
b) Composition: CG (65+) / CF (65+)[image: ]
Intergenerational relations also differ by region. In Europe and Latin America and the Caribbean, public transfers to the elderly are, on average, above two times larger than to children. It is closer to one in North America, Oceania, and Asia, meaning a more balanced role of the public sector in providing resources for the two dependent age groups in these regions. On the other hand, in African countries, the public sector is primarily a channel that allocates resources to children (ratio lower than 0.5, on average). 
Concerning private transfers (TF 65+/TF 0-19), they play a minor supporting role to the elderly in most regions. The ratios are close to zero or slightly negative in many countries, indicating that the elderly get small portions of family resources or even make net private transfers to adults and children. In Asia, the ratios are positive but still lower than one, meaning that the elderly receive support from members of the family who are younger, but net transfers through the family are still relatively more substantial to children. 

Figure 17 – NTA: intergenerational relations 
a) Public Transfers: TG (65+) / TG (0-19)
[image: ]


b) Private Transfers: TF (65+) / TF (0-19)
[image: ]

3.3. [bookmark: _Toc24963901]Clustering countries according to NTA dimensions
One of the objectives of this section is to group Latin American, Caribbean, and other NTA countries according to the proposed measures for future comparison with the demographic transition stages and the SDGs indicators. This section follows the same methodology of the previous section, by offering two complementary analyses: the classification of countries according to some arbitrary and more straightforward criteria; and the application of a statistical method. Once more, K-means clustering is used to partition the data into a specific number of clusters and allocate countries to the groups with the nearest mean. The grouping of countries was developed for each one of the three dimensions aforementioned: consumption (investments) at younger ages, consumption at older ages, and intergenerational relations. 
Figure 18 shows the distribution of NTA countries according to the magnitude and composition of consumption (investments) at younger ages, by plotting the ratio of public and private consumption (CG/CF) at ages 0-19 against the relative magnitude of LCD (as a proportion to YL) at the same ages. The K-means clustering analysis indicates there are possible nine different groups of countries. On one side, there are countries where the relative magnitude of consumption at younger ages is low (lower than 40% of YL), and the public sector plays a minor role in the composition of investments in children; ratios CG/CF are lower than 0.40 (clusters = 5 and 3; Senegal, Mozambique, India, Kenya, Vietnam, Turkey, Ethiopia, and Cambodia). In the opposite side, there are countries where the magnitude of per-capita consumption is around 50% of per-capita labor income and public consumption is more significant than private consumption at younger ages; ratios CG/CF are higher than 1.2 (cluster =1, France, Finland, Hungary, Slovenia, Singapore, and Italy). Countries in Latin America and the Caribbean are divided into four K-means groups: Brazil is in cluster 7, with Japan, Canada, and the U.S., marked by magnitude about 0.5 and composition around 1.0; Colombia and Argentina are in group 2, with Germany, Australia, UK, Spain, and South Africa, characterized by a slightly lower contribution of the public sector: CG/CF ratio around 0.8. Costa Rica is in cluster 8 with Chile, Uruguay, Peru, and Bolivia, in addition to China and Thailand. Mexico, Jamaica, and El Salvador are in cluster 9 with Indonesia and the Philippines. For both groups, the CG/CF ratios are lower, varying from 0.55 to 0.20. 
A more straightforward way to look at the distribution of countries is to divide them according to four quadrants. In the right upper quadrant of Figure 18, the relative magnitude of LCD is the highest (higher than 50% of YL), and CG represents at least 60% of CF. This quadrant was identified as Q1 and labeled “high and public”. The left upper quadrant of Figure 18 was called Q2, “low and public”. In Q2, the LCD at ages 0-19 represents lower than 50% of YL, but CG corresponds to at least 60% of CF.  Q1 and Q2 include countries where the public sector plays a significant role in providing in-kind transfers to children. Brazil, Colombia, and Argentina are in Q2 together with Germany, France, Finland, Austria, Singapore, China, South Africa, and Australia. 
In the two lower quadrants, public consumption represents less than 60% of private consumption at younger ages. The right lower quadrant, which was called Q3, “high and private”, includes Mexico, El Salvador, Uruguay, and Peru. Children’s life cycle deficit represents more than 50% of adults’ labor income, but CG/CF ratios are at lower levels, varying from 0.21 (El Salvador) to 0.41 (Uruguay). In the left lower quadrant, which was labeled Q4, “low and private”, the LCD at ages 0-19 represents less than 50% of the YL and CF/CF are below the 0.6 cut-off level. Q4 includes Costa Rica (0.5), Jamaica, and Chile, and Bolivia. 
K-means clusters suggest there are significant variations within each one of the quadrants, which offer only a crude definition of countries’ groups. For example, Costa Rica is in Q4 but resembles countries in Q1 and Q2, such as Spain and the UK. Overall, the results show that among children in LAC countries, public consumption is at least a third of private consumption (except for El Salvador), and LCD represents, at a minimum, 45% of adults’ labor income; levels that are higher than in many African and some Asian countries. 
 Figure 18 – NTA: magnitude and components of consumption at younger ages 
[image: ]

Figure 19 shows the distribution of NTA countries according to the magnitude and composition of consumption at older ages, by plotting the share of public consumption (CG/CF) at ages 65+ against the relative size of LCD (as a proportion to YL) at the same ages. Seven K-means clusters were identified. The methodology by quadrants follows the same rationality as in the case of consumption at younger ages, but with a lower cutoff level for composition: 0.30 instead of 0.60. Q1, in the upper right corner, was labeled “high and public”, and represents countries where the ratio CG/CF is higher than 0.30 and LCD is the highest (higher than 50% of YL); Q2, in the upper left corner and  called “low and public”, includes countries for which the ratio of CG/CF is also above 0.30 but LCD is lower than 50% of YL. On the lower part of the graph, Q3 (“high and private”) and Q4 (“low and private”) include countries where the ratio CG/CF is lower than 0.30 and LCD/YL can be both high (>0.5) or low (<0.5).
Once again, European and North American countries are characterized by large consumption and high participation of public in-kind transfers at older ages (K-means clusters 2, 4, and 6; Q1). On the other hand, in most African and some Asian countries, public in-kind transfers represent less than 20% of private consumption (K-means cluster 7; Q4). Most LAC countries are clustered in two intermediate groups. Argentina, Colombia, Costa Rica, and Brazil are all together in K-means cluster 5, in the lowest area of the upper right quadrant (Q1). Between 30 and 40% of the elderly’s consumption in these countries comes from public services. Taiwan and South Africa show similar patterns. Uruguay, Chile, Mexico, Peru, Jamaica, Bolivia, and El Salvador are in the lower right quadrant Q2, divided into K-mean clusters 3 and 1, which are characterized by lower ratios of public and private consumption - from 10 to 20% - than in other LAC countries. India, Philippines, Thailand, and Cambodia form the same group. 
Figure 19 – NTA: magnitude and components of consumption at older ages [image: ]

Finally, Figure 20 shows the distribution of NTA countries according to intergenerational relations, by plotting the ratio of net private transfers to elderly (65+) and children (0-19) against the ratio of net public transfers to the same dependent age groups. In addition to seven K-means clusters, the four quadrants are classified according to the roles of the public sector and families for supporting the elderly and children. For many wealthy countries, TG (65+)/TG (0-19) is about two, meaning that the public sector transfers twice as many per-capita resources to the elderly than to children. Moving to the points with relatively larger public transfers to the elderly, Q1 is in the lower right quadrant, which was labeled as “(most) public transfers to elderly, (all) private transfers to children”. Moving to the right, but in the upper corner, there is Q2, labeled as “(most) public transfers to elderly, (most) private transfers to children”, characterized by a ratio TF (65+)/TF (0-19) higher than zero, which implies that some private transfers go to the elderly. On the left side of the graph, in the upper left quadrant, Q3 labeled as “(some) public transfers to the elderly, and (most) private transfers to children, there is a more harmonious relationship between public and private transfers to the elderly. Q4 in the lower-left panel, named as “(some) public transfers to the elderly, (all) private transfers to children” includes only three countries for which the measures are more like the ones for countries from the other quadrants.
Colombia and Brazil are outliers among the NTA countries. In Brazil, which is situated in Q1, public transfers favor the elderly in detriment to children like no other country (TG 65+/TG 0-19 is higher than 6.0), whereas private transfers are mostly to children; the elderly are net donors. In Colombia, both private (2.01) and public (3.81) net transfers to the elderly are relatively higher than for children. For all other countries in LAC, except Mexico and Jamaica, net public transfers for older ages are also particularly high. In Uruguay, Costa Rica, Peru, Chile, El Salvador, and Bolivia, the ratio TG 65+/TG 0-19 is higher than 2.5, putting all these countries in the quadrants Q1 and Q2, together with countries with well-developed welfare programs, such as Sweden, Austria, Italy, and Slovenia.  Mexico follows a more balanced pattern like France, Japan, and the U.S, but still with net public transfers to the elderly almost twice as large to children. Most countries show ratios of TF (65+)/ TF (0-19) close to zero or slightly negative, meaning that private transfers to children are dominant. An exception is the group of countries on the upper left quadrant of the graph characterized by ratios TF 65+/TF 0-19 higher than 0.25 and low contribution of the public sector to support the elderly. Jamaica is there together with India, Taiwan, Singapore, South Korea, Thailand, and the Philippines. 











Figure 20 – NTA: intergenerational relations 
[image: ]
3.4 Associations between NTA and Demographic dimensions
Table 5 summarizes the LAC countries according to each one of the demographic and NTA dimensions. As discussed in the previous section, the eleven countries are currently in intermediate to advanced stages of the demographic transition, clustered in three different groups according to the child, and old-age dependency ratios. Concerning the NTA dimensions, the clustering analysis suggests that: 1) the contribution of the public sector to the consumption of children and the elderly is more prominent in Argentina, Brazil, and Colombia. These countries are followed by Uruguay, Chile, and Costa Rica, where the families and the public sector play similar roles. Next, Mexico, Bolivia, El Salvador, Peru, and Jamaica are countries where the public sector play a less significant role; 2) In all LAC countries, particularly when compared to African and Asian countries, the public sector is a crucial channel to allocate resources in the life cycle, mainly through intergenerational (in cash) transfers to the elderly.  

Table 5 - LAC countries classified according to demographic and generational economy (NTA) dimensions
	LAC country
	Demographic Transition
	Generational Economy

	
	
CADR
	
OADR
	Consumption at younger ages
(LCD/YL; CG/CF)
	Consumption at older ages
(LCD/YL; CG/CF)
	Intergenerational 
relations
(TG65+/TG0-19; TF65+/TF0-19)

	El Salvador
	80-110

High
	05-15

Very Low
	
(0.59;0.21)
Q3: High and Private
	
(1.05;0.12)
Q3: High and Private
	
(2.61; 0.52)
Q2: (most) public transfers to the elderly, (most) private transfers to children


	Peru
	80-110

High
	05-15

Very Low
	
(0.51;0.42)
Q3: High and Private

	
(0.73;0.13)
Q3: High and Private
	
(2.85; -0.63)
Q1: (most) public transfers to the elderly, (all) private transfers to children


	Bolivia
	80-110

High
	05-15

Very Low
	
(0.45;0.46)
Q4: Low and Private 

	
(0.54;0.19)
Q3: High and Private

	
(4.47; -0.74)
Q1: (most) public transfers to the elderly, (all) private transfers to children


	Colombia
	80-110

High
	05-15

Very Low
	
(0.47;0.83)
Q2: Low and Public

	
(0.57;0.35)
Q1: High and Public
	
(3.81; 2.01)
Q2: (most) public transfers to the elderly, (most) private transfers to children


	Mexico
	80-110

High
	05-15

Very Low
	
(0.60;0.39)
Q3: High and Private

	
(0.74;0.16)
Q3: High and Private
	
(1.88; -0.42)
Q4: (some) public transfers to the elderly, (all) private transfers to children


	Jamaica
	80-110

High
	15-25

Low
	
(0.45;0.37)
Q4: Low and Private

	
(0.57;0.19)
Q3: High and Private
	
(0.74;1.14)
Q3:(some) public transfers to the elderly, (most) private transfers to children


	Brazil
	50-80

Intermediate
	05-15

Very Low
	
(0.46;0.94)
Q2: Low and Public

	
(0.72;0.31)
Q1: High and Public
	
(6.21; -0.53)
Q1: (most) public transfers to the elderly, (all) private transfers to children


	Chile
	50-80

Intermediate
	05-15

Very Low
	
(0.48;0.45)
Q4: Low and Private

	
(0.66;0.17)
Q3: High and Private
	
(2.85;0.19)
Q2: (most) public transfers to the elderly, (most) private transfers to children


	Costa Rica
	50-80

Intermediate
	05-15

Very Low
	
(0.49;0.53)
Q4: Low and Private

	
(0.68;0.29)
Q2: High and Public (borderline)
	
(3.57; 0.01)
Q2: (most) public transfers to the elderly, (most) private transfers to children


	Uruguay
	50-80

Intermediate
	15-25

Low
	
(0.55; 0.41)
Q3: High and Private

	
(0.70;0.18)
Q3: High and Private
	
(4.29; -0.25)
Q1: (most) public transfers to the elderly, (all) private transfers to children


	Argentina
	50-80

Intermediate
	15-25

Low
	
(0.45;0.77)
Q2: Low and Public

	
(0.60;0.37)
Q2: High and Public
	
(3.37; NA)
Q1 or Q2


Notes TF estimates are not available for Argentina. 

Is there any statistical association between the demographic and NTA dimensions? Figures 21 to 23 plots each one of the NTA dimensions (measured according to the quadrants) together with the demographic clusters, confirming some of the patterns discussed before. They also display correlation coefficients in each plot. The analysis includes all NTA countries in the world. There is a strong and statistically significant correlation between the size and composition of the consumption of children and the elderly and the stages of the demographic transition (coefficients are negative and significant). In general, countries in the most advanced stages of the demographic transition are characterized by larger LCD at the dependent ages and higher participation of the public sector. At the same time, NTA countries have similar patterns of size and composition of consumption at both young and older ages (correlation between young and old groups is 0.85). However, there is not a statistically significant correlation between intergenerational relations and the demographic transition. This finding probably reflects two factors. First, the analysis includes only intergenerational transfers. Countries at similar stages of the demographic transition may adopt asset-based reallocations (inter-age) instead of (or together with) public transfers (intergenerational) to support the elderly (e.g., Mexico vs. Brazil, U.S. vs. Sweden). Also, countries with comparable age distributions (e.g., Asian and Latin American countries) may differ concerning the role of families and the public sector to support the elderly.  In other words, the composition of resources allocated to the elderly may be stronger associated with political and historical contexts rather than to demographic changes. Figures 21 to 23 confirm the main findings.




Figure 21 – Association between dependency ratios and the size/composition of children’s (0-19) consumption
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Correlation Coefficient = - 0.77 (p<0.001)



Figure 22 – Association between dependency ratios and the size/composition of elderly’s (0-19) consumption
[image: ]

Correlation Coefficient = - 0.79 (p<0.001)











Figure 23 – Association between dependency ratios and the intergenerational relations
[image: ]


Correlation Coefficient = - 0.33 (p<0.1)



[bookmark: _Toc24963902]4. The Sustainable Development Goals: associations with demographic and NTA measures
The objectives of this section are to discuss the 2030 Agenda for Sustainable Development Goals (SDGs), select potential goals, targets, and indicators of the SDGs that could be associated with both the demographic transition and the generational economy, and measure any correlations that may exist between them. 
4.1. [bookmark: _Toc24963903]A brief review of the United Nations 2030 Agenda for Sustainable Development
The 2030 multilateral agenda for Sustainable Development was approved in September 2015 by the United Nations General Assembly after a broad participatory consultation process that involved governments, civil society, the private sector, and academia[footnoteRef:25]. The agenda’s main objective is to build a more egalitarian society. It proposes the eradication of extreme poverty, the combat of all forms of inequality, and the promotion of inclusive economic growth, sustainable cities, peace, justice, and stronger institutions. The improvement of policies to achieve the Agenda’s goals is based on global, regional, and national strategies. It also plans to strengthen partnerships between developed and developing countries.  [25:  https://sustainabledevelopment.un.org/] 

The 2030 Agenda comprises 17 Sustainable Development Goals (SDGs), 169 targets, and 231 indicators and represents a comprehensive perspective about an equitable future for all people. It is built on responsibilities and partnerships for development, in which all countries participate. According to the United Nations, the SDGs are universal since the agenda applies to all countries and requires individual responsibilities and common tasks. They are also transformative since the plan proposes an innovative development model that integrates human rights with economic, social, and environmental dimensions. Also, the SGDs are civilizatory since they focus on "a world of universal respect for equality and non-discrimination.” Finally, the SDGs constitute a planning and monitoring tool for national governments and international organizations to implement the necessary actions and assess the outcomes. 
The United Nations identified Regional Commissions to advance the discussions at the regional and local levels for the implementation of the 2030 Agenda and monitoring of the SDGs. For countries in Latin America and the Caribbean, the 2030 Agenda is vital to promote sustainable, more equitable development. Although LAC countries have achieved higher levels of economic development than many countries in other parts of the world, for example, in Africa and Asia, inequalities within the region remain a critical issue that requires a solution. In this context, in May 2016, within the framework of the Thirty-sixth Session of the Economic Commission for Latin America and the Caribbean (ECLAC), LAC countries created the Forum of the Countries of Latin America and the Caribbean on Sustainable Development. It is a “regional mechanism for the implementation and monitoring of the 2030 Agenda for Sustainable Development, the SDGs, their targets and means of implementation”. 
The Forum is organized every year, since 2017, by ECLAC. It includes national and regional representatives of governments, civil society, academia, development banks, UN agencies, and the private sector. During the Forum meetings, actors can exchange good practices, discuss common goals, and promote regional cooperation. One of its chief contributions was the Montevideo Consensus on Population and Development (MCPD), which is a tool for planning, promoting, and monitoring sustainable development in the LAC region[footnoteRef:26]. MCPS constitutes a progressive instrument, organized in nine thematic sections, that identify regional priorities in the area of population and development. Also, in line with the resolution on the creation of the Forum of the Countries of Latin America and the Caribbean on Sustainable Development, it offers many contributions by incorporating the demographic dimension and proposing indicators that are specific for the region and not originally part of the U.N. 2030 Agenda. [26:  https://repositorio.cepal.org/bitstream/handle/11362/21860/4/S20131039_en.pdf] 

4.2. [bookmark: _Toc24963904]SDG estimates: materials
As aforementioned, the 2030 Agenda for Sustainable Development includes a comprehensive set of goals, targets, and indicators. One of the challenges of the present work was to select indicators that might be connected to the demographic and generation economy (NTA) dimensions in a coherent form. Since this paper offers only an exploratory and descriptive analysis of potentials associations between the three dimensions (demographic, NTA, and SDGs), it was necessary to avoid including SDG indicators that a priori, look only distantly related to the demographic and the economic life-cycle patterns discussed in the previous sections. The inclusion of too many indicators without the use of more sophisticated statistical models (which is not the objective of the study) would make the analysis less parsimonious than recommendable. Therefore, the process of selection had to follow a few methodological steps before the final shortlist of indicators was defined.
First, for every Sustainable Development Goal, from 1 to 17, it was obtained the list of targets and indicators defined by the United Nations. Because both the demographic transition and the NTA measures focus on the two dependent age groups, children and the elderly, the priority was to include indicators that aim to these groups.  The pre-selection of indicators was made in three phases, after many rounds of discussions between the researches and the coordinator of the project. Two datasets were used as the sources of information: Global SDG Indicators Database[footnoteRef:27], and the Organization for Economic Co-Operation and Development (OECD)[footnoteRef:28]. [27:  https://unstats.un.org/sdgs/indicators/database/.]  [28:  http://www.oecd.org/sdd/] 

The first phase included the following indicators:[footnoteRef:29] [29:  The numbers in each indicator of the Global SDG Indicators Database represent the related goals and targets. For example, indicator 1.1.1, Goal 1“End poverty in all its forms everywhere” e target 1.1 “By 2030, eradicate extreme poverty for all people everywhere, currently measured as people living on less than $1.25 a day”.] 

1.1.1 Proportion of population below the international poverty line, by sex, age, employment status and geographical location (urban/rural);
1.2.1 Proportion of population living below the national poverty line, by sex and age;
1.3.1 Proportion of population covered by social protection floors/systems, by sex, distinguishing children, unemployed persons, older persons, persons with disabilities, pregnant women, newborns, work-injury victims and the poor and the vulnerable;
1.a.2 Proportion of total government spending on essential services (education, health and social protection);
3.8.1 Coverage of essential health services (defined as the average coverage of essential services based on tracer interventions that include reproductive, maternal, newborn and child health, infectious diseases, non-communicable diseases and service capacity and access, among the general and the most disadvantaged population);
3.8.2 Proportion of population with large household expenditures on health as a share of total household expenditure or income;
4.1.1 Proportion of children and young people (a) in grades 2/3; (b) at the end of primary; and (c) at the end of lower secondary achieving at least a minimum proficiency level in (i) reading and (ii) mathematics, by sex;
4.2.1 Proportion of children under 5 years of age who are developmentally on track in health, learning and psychosocial well-being, by sex;
5.4.1 Proportion of time spent on unpaid domestic and care work, by sex, age and location.
__________________________
The second phase added the following indicators:
2.2.1 Prevalence of stunting (height for age <-2 standard deviation from the median of the World Health Organization (WHO) Child Growth Standards) among children under 5 years of age;
2.2.2 Prevalence of malnutrition (weight for height >+2 or <-2 standard deviation from the median of the WHO Child Growth Standards) among children under 5 years of age, by type (wasting and overweight);
3.a.1 Age-standardized prevalence of current tobacco use among persons aged 15 years and older;
4.6.1 Proportion of population in a given age group achieving at least a fixed level of proficiency in functional (a) literacy and (b) numeracy skills, by sex;
5.6.1 Proportion of women aged 15–49 years who make their own informed decisions regarding sexual relations, contraceptive use and reproductive health care;
6.1.1 Proportion of population using safely managed drinking water services;
6.2.1 Proportion of population using (a) safely managed sanitation services and (b) a hand-washing facility with soap and water;
7.1.1 Proportion of population with access to electricity;
7.1.2 Proportion of population with primary reliance on clean fuels and technology;
8.5.2 Unemployment rate, by sex, age and persons with disabilities;
8.6.1 Proportion of youth (aged 15–24 years) not in education, employment or training;
9.5.1 Research and development expenditure as a proportion of GDP;
10.4.1 Labour share of GDP, comprising wages and social protection transfers;
16.9.1 Proportion of children under 5 years of age whose births have been registered with a civil authority, by age;
17.1.1 Total government revenue as a proportion of GDP, by source;
17.1.2 Proportion of domestic budget funded by domestic taxes
__________________________
Finally, the third phase added other eight indicators:
3.7.1 Proportion of women of reproductive age (aged 15–49 years) who have their need for family planning satisfied with modern methods;
3.7.2 Adolescent birth rate (aged 10–14 years; aged 15–19 years) per 1,000 women in that age group;
3.b.1 Proportion of the target population covered by all vaccines included in their national programme;
5.5.1 Proportion of seats held by women in (a) national parliaments and (b) local governments;
5.5.2 Proportion of women in managerial positions;
16.2.3 Proportion of young women and men aged 18–29 years who experienced sexual violence by age 18.
OECD: Poverty ratio (66 years or more).
OECD: Poverty ratio (0 to 17 years old)

_____________________
After preparing the list of pre-selected indicators, it was necessary to check for data availability.  The list kept only indicators for which there are data for many countries to avoid selection bias. Also, gender-related indicators were dropped because of the lack of a complete set of intra-age NTA measures that could be used to correlate with them. Moreover, indicators related to public spending, or another aggregate economic and social measures were excluded since they are redundant with NTA, which offers a better measurement of the role of the public sector in providing in-kind and in-cash transfers for children and the elderly. After applying these criteria, the final list of indicators included:
The elderly:
1.1.1Proportion of population below the international poverty line
3.8.1 Coverage of essential health services (defined as the average coverage of essential services based on tracer interventions that include reproductive, maternal, newborn and child health, infectious diseases, non-communicable diseases and service capacity and access, among the general and the most disadvantaged population);
OECD: Poverty ratio (66 years or more).
Children and the Youth:
1.1.1Proportion of population below the international poverty line
2.2.1 Prevalence of stunting (height for age <-2 standard deviation from the median of the World Health Organization (WHO) Child Growth Standards) among children under 5 years of age;
3.b.1 Proportion of the target population covered by all vaccines included in their national programme;
3.7.2 Adolescent birth rate (aged 10–14 years; aged 15–19 years) per 1,000 women in that age group;
3.8.1 Coverage of essential health services (defined as the average coverage of essential services based on tracer interventions that include reproductive, maternal, newborn and child health, infectious diseases, non-communicable diseases and service capacity and access, among the general and the most disadvantaged population);
4.1.1 Proportion of children and young people at the end of primary achieving at least a minimum proficiency level in reading 
4.1.1 Proportion of children and young people at the end of primary achieving at least a minimum proficiency level in mathematics
8.6.1 Proportion of youth (aged 15–24 years) not in education, employment or training; only female
OECD: Poverty ratio (0 to 17 years old)
______________________

The association of each one of the SDG indicators with the demographic and NTA measures was examined graphically. Also, pairwise correlation coefficients were estimated for each one of measures from the three dimensions: i) SDG indicators; ii) the 11 weighted demographic groups based on CADR and OADR; and iii) NTA dimensions measured both in terms of single ratios (CG0-19/CF0-19; CG65+/CF65+ and TG65+/TG0-19) and according to the quadrants discussed in previous section. A summary of the main results is presented in Table 6 at the end of the section.
4.3. [bookmark: _Toc24963905]Associations between Demographic, NTA and SDG indicators
[bookmark: _Hlk24794458]All SDG indicators are multidimensional measures of living conditions. They are affected and affect the main demographic variables (mortality, fertility, and migration) as well as public policies, individual decisions, the formation of families, and the development of markets, which will ultimately define the characteristics of the economic life cycle (NTA). Therefore, the results of this section must be analyzed with caution since they represent simple associations between the indicators that may be strengthened by existing feedback effects. 
Poverty rates are probably one of the SDG indicators with stronger connections with the size and patterns of economic flows in the life cycle. Since poverty is generally more prevalent among children and the elderly than adults, one should expect higher levels of consumption among these age groups to be associated with lower poverty rates. At the same time, at the more advanced stages of the demographic transition, fertility reduces, and the dependency ratio within the households also declines, particularly among groups of lower-income, which improves the chances of individuals being out of poverty. On the other hand, growing income levels reduce mortality and fertility levels changing the population age structure. Therefore, not surprisingly, according to Figure 24, the proportion of the population living below the international poverty line is significantly higher in the sub-regions of Africa and Asia, followed by LAC, than Europe, North America, and Oceania. Poverty tends to be lower in countries with lower CADR and higher participation of the public sector in providing consumption to children. Since most LAC countries are already in the intermediate stages of the demographic transition, poverty rates are relatively lower there than in countries in Africa and Asia.  The correlation measures confirm statistically significant negative correlations between poverty and the demographic dimension (-0.59), as well as poverty and NTA dimensions (CG/CF 0-19 = -0.51; CG/CF 65+=-0.50), but not with intergenerational measures. In the comparisons with NTA quadrants the correlation is positive, which is consistent since Q1 is characterized by the most significant ratio of public flows, whereas Q4, the lowest. 











Figure 24 – Poverty Rates (1.1.1. international line): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) poverty rates by sub-region 		b) poverty rates by demographic dependency ratios
[image: ][image: ]
c) poverty rates by NTA young group measures		d) poverty rates by NTA intergenerational measures
[image: ][image: ]

As aforementioned, poverty rates are higher among children and the elderly. Therefore, differences in the age structure can affect crude measures of poverty, such as the one used in Figure 24. To mitigate compositional effects, Figures 25 and 26 show estimates of poverty rates for young (0-17) and old (66+) age groups. The data are from the OCDE and, therefore, include a fewer number of countries. The variation of poverty ratios at younger ages with respect to demographic and NTA measures becomes even more evident (Figure 25) than before: the ratios are lower for countries with lower CADR (correlation = -0.67; p-value<0.01) and higher share of public consumption among children (correlation = -0.58; p-value<0.01). The association between poverty at younger ages and NTA measures looks much weaker concerning intergenerational relations (correlation = 0.04; not significant). 
Among the elderly (Figure 26), the associations with demographic and consumption measures (ratio of public consumption) appear to be less strong than those among children (lower than -0.35). On the other hand, in the case of intergenerational relations, higher public transfers to elderly relative to children are more significantly associated with lower poverty rates at older than younger ages (correlation = -0.46; p-value<0.05), probably reflecting the existence and the extension (coverage) of pensions systems in each country.
Figure 25 – Poverty Ratios for ages 0-17 (OCDE): associations with weighted dependency ratios (CADR and OADR) and NTA measures
a) poverty ratios by sub-region			b) poverty ratios by demographic dependency ratios
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c) poverty rates by NTA young group measures		d) poverty rates by NTA intergenerational measures
[image: ][image: ]

Figure 26 – Poverty Ratios for ages 66+ (OCDE): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) poverty ratios by sub-region			b) poverty ratios by demographic dependency ratios
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c) poverty rates by NTA old-age group measures		d) poverty rates by NTA intergenerational measures
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Health is a critical measure of living conditions. Although health outcomes and the demand for health services are variables typically related to age, most SDG indicators are not available by age. At very young and older ages, health indicators tend to be worse, and the demand for health services increases.  Universal health coverage health index is the only SDG indicator that can be examined both from the perspective of children and the elderly. However, such as in the case of total poverty rates, it is a crude measure and, thus, susceptible to composition effects of the age structure. Therefore, it is necessary to examine the correlations with caution. 
Figure 27 shows that the coverage index is lower for the countries in Africa and Asia and varies positively with the stages of the demographic transition (correlation = 0.67; p<0.01). Except for Bolivia and Jamaica, the index is higher than 70% in NTA-LAC countries. Also, according to Figure 27, higher consumption (measured as LCD/YL ratios) and higher ratios of public consumption, both among individuals at ages 0-19 and ages older than 65+, are positively associated with higher health services coverage (correlation = 0.62). The matrixes of correlation confirm the patterns shown in the graphs and suggest that intergenerational relations are not strongly associated with health coverage, although coefficients are also positive. 
Figure 27 – Universal Health Coverage Service Index (3.8.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) index by sub-region			b) index by demographic dependency ratios
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c) index by NTA young-age group measures		d) index by NTA old-age groups
[image: ][image: ]

Although there are no health indicators that are specific to the elderly, some SGD indicators are closely associated with children’s health. Two of them are presented in Figures 28 and 29: immunization, measured according to the proportion of the target population with access to three doses of diphtheria, tetanus, and pertussis, and the proportion of children moderately or severely stunting. Not surprisingly, in both cases, the outcomes are significantly worse for countries in Africa and some Asian countries. These are countries that are in the first stages of the demographic transition and for which consumption at younger ages is relatively low as compared to labor income. Also, the public sector plays a minor role in funding goods and services for children in these countries. Since stunting and immunization are measures of the initial stages of social and economic development, for the other NTA countries in the world, including those in the LAC, there is not much variation in the values of the two indicators. Yet, the correlation with public consumption at younger ages is significantly positive for immunization (0.53) and negative for stunting (-0.69).   
Figure 28 – Immunization (3.b.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) proportions by sub-region		b) proportions by demographic dependency ratios
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c) proportions by NTA young-age group measures		d) proportions by NTA intergenerational relations
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Figure 29 – Stunting (2.2.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) proportions by sub-region		b) proportions by demographic dependency ratios
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c) proportions by NTA young-age group measures		d) proportions by NTA intergenerational relations
[image: ] [image: ]

Another critical dimension of social and economic development is education. Two SDG indicators that measure the quality of education were selected: proficiency in mathematics and readings (Figures 30 and 31). Although there is a positive and statistically significant correlation between proficiency in mathematics and reading with both the stage of the demographic transition (0.63) and the role of the public sector in providing goods and services to children (0.44), the regional patterns for education are different when compared to the health indicators. One explanation is the nature of each set of indicators: the selected education indicators are measures of quality rather than just quantity. Therefore, in countries where inequality is high proficiency in mathematics and reading is negatively impacted, which is the case of most of the LAC region.

Figure 30 – Proficiency in Mathematics (4.1.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) index by sub-region			b) index by demographic dependency ratios
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c) index by NTA young-age group measures		d) index by NTA intergenerational relations
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Figure 31 – Proficiency in reading (4.1.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) index by sub-region			b) index by demographic dependency ratios
[image: ][image: ]
c) index by NTA young-age group measures		d) index by NTA intergenerational relations
[image: ][image: ]

Two other measures of wellbeing at younger ages - adolescent birth rates, and the proportion of the youth not in education, employment, or training – are presented in Figures 32 and 33. Although these indicators are negatively associate with both the demographic transition and the role of the public sector in funding youth’s consumption, they get lower values in LAC countries than in nations with similar demographic and NTA patterns. There is vast literature that explores the social and economic problems that affect the youth in Latin America. Historical high levels of inequality (of income, gender, and race/ethnicity), chronic urban violence, and political issues are behind the relatively poor performance of LAC countries in these indicators, which appear to be inelastic to fertility and mortality declines and the enlargement of the public sector. 

Figure 32 – Adolescent birth rate (3.7.2): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) birth rate by sub-region			b) birth rate by demographic dependency ratios
[image: ][image: ]
c) birth rate by NTA young-age group measures		d) birth rate by NTA intergenerational relations
[image: ][image: ]












Figure 33 – Proportion of youth not in education, employment or training, women (8.6.1): associations with weighted dependency ratios (CADR and OADR) and NTA measures 
a) proportion by sub-region			b) proportion by demographic dependency ratios
[image: ] [image: ]

c) proportion by NTA young-age group measures		d) proportion by NTA intergenerational relations
[image: ] [image: ]
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Table 6 – Summary of SDG Indicators and associations with demographic and NTA measures
[image: ]

[bookmark: _Toc24963906]5. Overview, challenges, and recommendations
This section presents an overview of the main results of the paper and discusses potential challenges and recommendations that arise from the associations between the demographic transition, the generational economy, and the SDGs.
5.1. [bookmark: _Toc24963907]Overview
LAC has witnessed rapid demographic, social, economic, and political transformations, but inequalities remain high within the region. The main goal of the current paper was to connect demographic changes with generational measures and the SDGs to cast light on potential mechanisms behind sustainable development. It is well known that the demographic transition (DT), a global phenomenon that results from declining birth rates and improving survival levels, has been faster in Latin America and the Caribbean than the ability of nations to promote sustainable development for all. One of the main consequences of the DT is population aging. Changes in the age structure modify the share of economic age-dependent groups in the population (usually children and the elderly), affecting the allocation of resources in the life cycle and the capability of societies to improve well-being. 
Therefore, in Section 2, the demographic transition was re-examined according to the age transition. Based on synthetic demographic measures - Child (0-19) and Old-age (65+) dependency ratios - and data from the medium-fertility variant of the 2019 Revision of the U.N population estimates and projections for 201 countries, the analysis offered at least four main findings.
First, it was shown that CADR and OADR are negatively associated but not linearly. In the first stages of the demographic transition, there is a high proportion of children and young age groups due to many births and higher mortality rates. CADR can get as high as 150 per 100 adults, whereas OADR is lower than 7.5 elderly per 100 adults. In comparison, in the most advanced stages of the demographic transition, CADR reduces to less than 30 children per 100 adults, and OADR increases to levels above 65 per 100. Between the initial and the final stages of the demographic transition, the total number of dependents (children and the elderly) decline relative to adults, a temporary phase that may help societies to improve people’s lives. In the end, there is a significant change in the composition of dependents: the elderly replaces part of the children and youth, and the population becomes significantly older. 
Second, the duration and intensity of changes in the age structure vary across countries. The maximum and minimum levels of CADR and OADR differ among them, and the time needed for CADR to decline without a significant increase in OADR can also be distinct. Therefore, countries group in different clusters over the demographic transition.
Third, estimates for 1980-2020 suggested that European and Northern American countries have been in the most advanced stages of the demographic transition, followed by Latin American, Caribbean, and Asian countries. African countries, particularly in Sub-Sahara, had the highest levels of CADR and the lowest OADR values, revealing being in much earlier stages of the DT. Over the next 80 years for which projections are available, a substantial reduction in the proportion of younger age groups (CADR) together with an increase in the relative participation of working-age adults are expected in Africa (sub-Saharan) as well in a few countries in Asia and LAC, with potential positive economic and social effects for these nations. 
Finally, LAC countries started the demographic transition at different times during the XIX and XX centuries. Countries that began the fertility transition in the first decades of the second half of the twentieth century experienced rapid and intensive population aging experience. The group includes, for example, Brazil and Colombia. Other countries in the region – Peru, Mexico, El Salvador, and Bolivia followed similar patterns but have been characterized by a less drastic reduction in the total dependency ratio. On the other hand, countries such as Argentina and Uruguay that led the demographic transition in the region have faced a more prolonged and less intense process of population aging.  In 1980-2020, for most LAC countries, CADR was equal to 80-110, and OADR was in the range of 05-15. Between 2025 and 2100, CADR is projected to decline by more than half to 20-50, whereas OADR will increase five-fold to 25-50 elderly per 100 adults. By the end of the century, the proportion of people ages 65 and older in many LAC countries, including Brazil, Chile, Costa Rica, and Colombia, will be comparable to the proportions estimated for countries in North America, Europe, and Oceania. Unfortunately, many of the opportunities that come with the demographic transition will be over shortly in LAC.
It is not only demographic changes that dictate the capacity of countries to reach high levels of sustainable development. The structure of the generational economy, i.e., how societies decide to allocate resources from the most productive ages (adults) to the most vulnerable ages and other sub-groups, is also critical, and therefore, it was the focus of Section 3. Recent methodological developments in the study of the economic life cycle have allowed improved, more comprehensive, and comparable estimates of the generational economy throughout the world. Since 2004, the National Transfer Accounts (NTA) project has provided estimates of intergenerational and inter-age transfer accounts for a growing number of countries, based on a coherent theoretical framework. In addition to estimating national transfer accounts, country teams in LAC have examined many research questions, including the existence of gender inequality in both market and household productions, the presence of profound socioeconomic disparities in the economic life cycle, and the increasing fiscal pressures from population aging. 
Many measures can be estimated from the NTA data. In the current paper, the methodological choices were limited to elements of the generational economy that could be connected to the demographic transition and the SDGs in a comprehensible and articulated scheme. The most obvious criterion for selection was age since it is the variable that structures the NTA framework:  children and elderly, groups who cannot produce enough in the labor market to fund consumption, comprise the most vulnerable individuals in the economic life cycle. NTA countries were classified according to three dimensions: i) size and composition of consumption in the first stage of the life cycle (0-19 years); ii) size and composition of among the elderly (65+); iii) intergenerational relations, by associating net private and public transfers to children and the elderly. Data for 43 countries were drawn from the National Transfers Accounts Project, including the new estimates from the Cepal 2018-2019 LAC project that comprises nine countries in the region.  Based on the combination of the six different NTA indicators, some of the findings deserve consideration.
First, it was shown that relative to labor income, consumption at younger ages is larger in countries situated in North America, Latin American, and the Caribbean, Oceania, and Europe. The average ratio is lower in Asian countries, followed by African countries.  For the composition of consumption at younger ages, the public sector plays a more critical role in Europe, where the ratio between public and private consumption is, on average, higher than one. The ratio public/private is about half that size in Asia, and Latin America and the Caribbean, and even lower in African countries. In relative terms, Brazil, Colombia, and Argentina are like Germany, France, South Africa, and Austria, where the public sector plays a significant role in providing in-kind transfers to children. Other LAC countries allocate proportionally fewer resources to children through the public sector (less than 60% of private consumption), but children's consumption tends to be relatively higher there than in some African and Asian countries. 
The regional differences in consumption are comparable at older and younger ages. European and North American countries are characterized by large consumption and high participation of public in-kind transfers at older ages. On the other hand, in most African and some Asian countries, public in-kind transfers represent less than 20% of private consumption and no more than 50% of labor income. LAC countries are clustered in two intermediate groups, which are characterized by large fractions of consumption relative to income (above 60%) but different compositions. In Argentina, Colombia, Costa Rica, and Brazil, between 30 and 40% of the elderly’s consumption comes from public services. Uruguay, Chile, Mexico, Peru, Jamaica, and El Salvador are characterized by a lower ratio of public to private consumption - from 10 to 20%. 
Intergenerational relations are also different by region. For most wealthier countries in Europe, public transfers to the elderly are, on average, above two times larger than to children. It is closer to one in North America, Oceania, and Asia, whereas in Africa, the public sector is primarily a channel that allocates resources to children. In Latin America and the Caribbean region, Colombia and Brazil are outliers. In Brazil, public transfers favor the elderly in detriment to children like no other country (ratio is higher than 6.0). In Colombia, both private (2.0) and public (3.75) net transfers to the elderly are relatively higher than for children. For all other countries in LAC, except Mexico and Jamaica, net public transfers for older ages are also particularly high.
Finally, there was a statistically significant negative correlation between the size and composition of the consumption of children and the elderly and the stages of the demographic transition: countries in the most advanced stages of the demographic transition are characterized by larger consumption at the dependent ages and higher participation of the public sector. On the other hand, there was not a statistically significant correlation between intergenerational relations and the demographic transition: countries with comparable age distributions (e.g., Asian and Latin American countries) may differ concerning the role of families, the public sector and the financial market (assets) to support the elderly.  The composition of resources allocated to the elderly may be stronger associated with political and historical contexts rather than to demographic changes. 
To what extent demographic changes and strategies of resource allocations in the life cycle are associated with measures of wellbeing? The 2030 Agenda for Sustainable Development set out a global framework to end extreme poverty and fight inequality and injustice. It is undoubtedly susceptible to both demographic changes and the way families, governments, and the market distribute resources and time within and between age groups. For example, population aging may require intergenerational systems to adjust with consequences for the wellbeing of some subgroups. On the other hand, transfers over the life cycle may influence fertility and mortality levels. Section 4 offered exploratory analysis, based on graphs and simple correlations, to describe how Sustainable Development Goals are associated with the demographic and NTA indicators discussed in the first sections. There was no intention to measure feedback effects or control for covariates in multiple regression models. Hopefully, future research will develop methodological approaches that deal with these issues.  
One of the contributions of the paper was to pre-select the SDG indicators that have the strongest potential to affect and be affected by demographic and NTA indicators. For that, it was obtained the list of targets and indicators defined by the United Nations for every SDG. The priority was to include indicators that measure the wellbeing of children and the elderly who were the focus of the demographic and NTA analyses. The final list kept eleven indicators for which there were data for many countries as possible to avoid selection bias. It did not include gender-related indicators because of the lack of a complete set of intra-age NTA measures that could be used to correlate with them. Also, it excluded indicators related to public spending, or another aggregate economic and social measures since they are redundant with NTA. 
The exploratory analysis suggested that wellbeing indicators tend to improve at the most advanced stages of the demographic transition. There are different hypotheses related to this finding. On the one hand, during the DT, the reduction in CADR allow countries to invest in human capital, and promote economic growth and wellbeing, before population aging imposes new challenges.  On the other hand, lower poverty rates and better education and health accelerate the demographic transition. Also, demographic changes and SDG indicators may be connected throughout different dimensions not included in the analysis, such as the quality of institutions, gender equity, urbanization, and democracy.
Concerning the NTA measures, improved SDG indicators were found for countries where consumption at young and old ages is larger relative to adults’ labor income, and the public sector plays a more significant role in providing services (e.g., health, education) to the two dependent age groups. Once more, the associations may work in both ways, reinforcing the correlations. Also, other dimensions, not included in the analysis, can explain the relationships found. For example, preliminary examinations suggested that the correlations between NTA and SDG indicators loose significance when controlling for the demographic transition stages. 
Overall, intergenerational relations – the balance between resources transferred to children and the elderly through families and the public sector – did not seem to affect the SDG indicators. As aforementioned, countries at similar development levels may opt for different channels for allocating resources by age, including asset-based reallocations, without worsening wellbeing levels. Besides, there might be an optimal level of intergenerational transfers for children and the elderly, after which the consequences for the SDG indicators included in the current analysis may be negligible. 

5.2. [bookmark: _Toc24963908]Some additional challenges
The analysis conducted in the current paper has ignored several of the problems that countries in Latin America and the Caribbean have faced to promote development and wellbeing for all population subgroups. There is a myriad of theoretical and empirical models that offer explanations for success and failure in development within the region, but to review and add them to the present analysis was beyond the goal of the paper. Nevertheless, a few considerations related to DT and NTA can cast some light on why LAC countries are moving fast to the last stages of the demographic transition but may not be able to catch up with high-income countries regarding wellbeing levels.
As mentioned in Section 2, the demographic transition has been particularly rapidly in LAC compared to North America and Europe. Population aging is already a reality in the region. The consequences of such profound changes are not trivial and have been faster than the ability of countries to take advantage of the opportunities they offer. According to Figure 34, U.N. projects child-age dependency ratios will still decline to some extent until 2050 in the region, but after that, CADR will vary little until 2100. On the other hand, OADR will more than triple between 2020-2100, exceeding the levels in Europe, North America, Asia, and Oceania. The temporary relative increase of the working-age population is almost over for central countries in the region, such as Brazil, Mexico, Colombia, Argentina, Uruguay, and Chile. Therefore, it remains uncertain whether the needed social and economic improvements will happen during a period of fast population aging, considering the unsuccessful experiences during the (more favorable) demographic phase of increasing the working-age population. 

Figure 34– CADR and OADR for the World Regions, 2020-2100 
a) CADR					b)  OADR
[image: ][image: ]

The economic challenges ahead become visible in Table 7. It shows that total consumption tends to increase relative to total labor income, between 2020-2100, for selected NTA LAC countries, as population ages and higher proportions reach ages above 65. In the next 30 years, the additional effort to keep the current levels of consumption (if all other economic variables remain constant) will vary from 0.37 to 1.66% per year because of increasing OADR, despite lower CADR. Several factors can mitigate the effects of population aging in the economy, including higher capital income, more progressive tax systems, and higher labor force participation rates through the promotion of gender equity and international migration, or the postponement of retirement. 
Labor income may also increase faster if investments in human capital become larger and more equal across and within nations. Therefore, one source of hope is the expansion of quantity and quality of education in the context of declining CADR. Although investments in human capital have varied across population subgroups in the region, keeping inequality high and productivity low, some windows of opportunity will remain open for a while. For example, according to Table 7, per-capita consumption at ages 0 to 19 could increase by about a third for most LAC NTA countries if the total consumption of children remains constant as CADR reduces. Although this strategy would require a more significant effort to fund the additional old-age consumption (0.71 to 2.16% per year), it could also improve productivity significantly, promoting the sustainable growth necessary. 
Table 7 – Effects of demographic changes on the life cycle deficit, selected LAC countries, 2020-2050
[image: ]

Inequality is undoubtedly one of the most critical obstacles to promoting sustainable growth in LAC. Therefore, public policies should target the most vulnerable groups and try to overcome the existing differentials that persist in the region. Consistently, Table 8 shows that NTA measures vary significantly by gender and SES. These estimates are just a glimpse of the new methodological developments that are underway in the NTA LAC project coordinated by Cepal. As aforementioned, the results are still preliminary and, thus, have not been considered in the earlier sections. However, they uncover substantial differences in labor income between men and women (around two times) and in the life cycle deficit of high and low SES groups (between 1.10 and 3.32). These estimates reveal that there are many different stories within the LAC region in terms of levels, trajectories, and associations between demographic, NTA, and SDG measures, which deserve attention from scholars and public policies. One can expect some population subgroups in LAC (e.g., men of high SES) to follow the patterns estimated for high-income countries in Europe and North America, whereas others (particularly women of low SES) to resemble the relationships found for lower-income countries in Africa and Asia. 

Table 8 – Effects of demographic changes on the life cycle deficit, selected LAC countries, 2020-2050
[image: ]

5.3. [bookmark: _Toc24963909]Final recommendations
The analysis presented in this paper suggested that as the demographic transition advances, NTA and SDG indicators change to higher consumption, relatively more public provisioned services to children and the elderly, and improved wellbeing indicators (lower poverty rates, better education, and health). However, there is no guarantee that after becoming older, countries in the first stages of the demographic transition will also become wealthier, more developed, and less unequal. Although the demographic data used cover 150 years and represent a substantial portion of the demographic transition in the world, estimates are left and right-censored. Also, the period of observation is considerably narrower for the NTA and SDG indicators.  Therefore, some of the early and more advanced stages are represented by different countries and regions, and one should not take the associations of the present study as automatic in the trajectory of any society. In this context, some recommendations follow:
· The stages characterized by declining CADR and increasing share of the working-age groups are critical since they may thrive investments in human capital and allow the implementation of measures that alleviate poverty at younger and older ages, boosting sustainable growth. This phase is coming to an end in the LAC region, but it can still be beneficial in several African countries.

· Institutional reforms are crucial, since the duration of the period marked by lower CADR may be too short for countries to overcome the social and economic constraints that limit the ability of societies to take full advantage of the demographic changes and boost the SDGs before populations age. The provision of high-quality education to all children is one (pertinent) example of how countries in LAC have been unsuccessful in transforming the demographic transition into more sustainable development. 

· Investments in children/youth must increase to improve productivity but also reduce inequalities as demographic changes translate into larger shares of the population at adult and older ages. Investments in children/youth enhance wellbeing at more advanced ages by promoting economic growth and asset accumulation, and by improving health over the life cycle with positive consequences for income and wealth during the last stage of life. 

· Public transfers are critical to enhancing children’s wellbeing since in most countries is the only alternative to youngsters of low-income families to accumulate enough human capital and overcome inequalities that perpetuate through generations. At older ages, the dependence of wellbeing measures on government transfers is relatively lower. Different combinations of asset-based reallocations, public and private transfers may work well as far as the mix of strategies does not lead to higher inequality, smaller savings, or fiscal issues that put welfare systems and families at economic and financial risk.  

· It is imperative to increase productivity in middle-income countries (including in LAC), where population is aging fast, but inequalities, low economic growth, and institutional issues persist. As labor force grows slowly, redistribution policies that improve gender equity, reduce racial gaps, smaller regional and income inequality, and promote better fiscal policies can help buffer the consequences of a rapidly aging population and avoid setbacks concerning human rights, social advancements, and health gains.

Many methodological issues hinder the examination of the association between demographic changes, the generational economy, and sustainable growth. Scholars, international agencies and governments should pay attention to some of the issues:
· As aforementioned, cross-sectional data preclude one from tracing real trajectories of DT/NTA/SDGs. Studies for selected countries may give a more precise picture of how these factors are associated in specific contexts. 

· The NTA project has made significant contributions to the study of the associations between economic and demographic variables. However, it is crucial to move (faster) beyond inter-age relations to intra-age analyses and incorporate more aspects of the generational economy in the discussion about sustainable development. Initial research has shown very different patterns of inter-age transfers for groups living within the same countries, as discussed before. Differences by SES, gender, and race may be more significant than between countries, and thus, social mobility may interact with population aging to affect sustainable development.

· The SDGs list of indicators is incomplete. There are no data by age and SES for most measures. Although there are some indicators by gender, there is still a lot to be done until estimates by subgroups become available for a large group of countries. Also, many of the indicators are not adequate to measure development in middle and high-income countries, reducing the possibility of examining the association between demographic changes, the economic life cycle, and sustainable development. One critical step is to define regional SDG indicators, such as the ones proposed by the Montevideo Consensus for Population and Development. However, the data still need to be produced. Finally, datasets from different institutions need to be harmonized to enlarge the list of indicators and improve between and within-country comparisons.


APPENDIX 1  

Figure A.1.1 - Child and old-age dependency ratios, by total fertility rates, selected countries in LAC, 1950-2100
[image: ]
Source: UN, 2019




Figure A.1.2 - Weighted dependency ratios by world regions, 1950-2100
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Source: UN, 2019









Figure A.1.3 - Weighted dependency ratios for NTA countries in LAC, 1950-2100
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Source: UN, 2019










Figure A.1.4 - Weighted dependency ratios for sub-regions in LAC, 1950-2100
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Source: UN, 2019











Figure A.1.5 - Weighted dependency ratios for sub-regions in LAC, 1980-2020
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Source: UN, 2019











Figure A.1.6 - Weighted dependency ratios for sub-regions in LAC, 2025-2100
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Source: UN, 2019











Figure A.1.7 - Weighted dependency ratios, according to K-means clusters, 1980-2020
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Source: UN, 2019










APPENDIX 2  
Figure A.2.1 NTA: magnitude and components of consumption 
at younger ages 
a) Magnitude: LCD (0-19) / YL (30-49) 
[image: ]
b) Composition: CG (0-19) / CF (0-19)
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Figure A.2.2 NTA: magnitude and components of consumption at older ages 
a) Magnitude: LCD (65+) / YL (30-49) 
[image: ]
b) Composition: CG (65+) / CF (65+)
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Figure A.2.3 NTA: intergenerational relations
a) Public Transfers: TG (65+) / TG (0-19) 
[image: ]

b)Private Transfers: TF (65+) / TF (0-19) 
[image: ]
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SDG Indicators

1.1.1 Poverty Rate  6.8                 42.0              5.5                 0.3                 0.6                 11.8               Negative Negative Not significant

OECD: Poverty Rate (0-17) 25.4               32.0               23.9               11.3               18.0               13.2               Negative Negative Not significant

OECD: Poverty Rate (65+) 20.3               20.7               21.5               10.5               15.2               18.5               Negative Not significant Negative

3.8.1 Universal health coverage service index

73.0               44.0              66.0               76.0               80.0              58.0               Positive Positive Positive

3.b.1 Immunization 

92.0               79.8               94.3               94.9               93.1               84.2               Positive Positive Not significant

2.2.1 Prevalence of stunting 

13.2               34.4              19.7               8.5                 2.9                 8.1                 Negative Negative Not significant

4.1.1 Proficiency in mathematics

73.7               62.8               72.6               91.9               NA 95.6               Positive Positive Not significant

4.1.1 Proficiency in reading

75.7               70.3               72.3               94.5               NA 94.6               Positive Positive Not significant

3.7.2 Adolescent birth rate 

64.7               103.3             26.1               14.8               24.0              43.3               Negative Negative Not significant

8.6.1 Proportion of youth (aged 15–24 years) not in 

education, employment or training; only female

27.2               31.2               27.3               12.5               15.8               29.0               Negative Negative Not significant
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1.27 0.8 1.63 1.62 36.83

Mexico

1.2 0.62 1.3 0.87 19.43

Uruguay 1.41 1.15 1.47 1.27
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Variation in the LCD

Variation in the LCD (assuming aggregate consumption of 
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Gender

YL (30-49)  LCD (0-19)  LCD (65+)

Men/Women High/Low SES High/Low SES

Argentina

N.A.

1.45  1.10 

Brazil 2.00  1.64  2.07 

Chile

N.A.

3.32  2.64 

El Salvador 1.69  2.34  1.93 

Mexico 1.96  3.25  2.96 

Uruguay 1.71 

N.A. N.A.

Country

Socioeconomic Status
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