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Abstract
Background
 Population ageing will accelerate rapidly in Mongolia in the coming decades. We explore whether this is likely to have deleterious effects on economic growth and health spending trends and whether any adverse consequences might be moderated by ensuring better health among the older population.

Methods
 Fixed-effects models are used to estimate the relationship between the size of the older working-age population (55–69 years) and economic growth from 2020 to 2100 and to simulate how growth is modified by better health among the older working-age population, as measured by a 5% improvement in years lived with disability. We next use 2017 data on per capita health spending by age from the National Health Insurance Fund to project how population ageing will influence public health spending from 2020 to 2060 and how this relationship may change if the older population (≥ 60 years) ages in better or worse health than currently.

Results
 The projected increase in the share of the population aged 55–69 years is associated with a 4.1% slowdown in per-person gross domestic product (GDP) growth between 2020 and 2050 and a 5.2% slowdown from 2020 to 2100. However, a 5% reduction in disability rates among the older population offsets these effects and adds around 0.2% to annual per-person GDP growth in 2020, rising to nearly 0.4% per year by 2080. Baseline projections indicate that population ageing will increase public health spending as a share of GDP by 1.35 percentage points from 2020 to 2060; this will occur slowly, adding approximately 0.03 percentage points to the share of GDP annually. Poorer health among the older population (aged ≥ 60 years) would see population ageing add an additional 0.17 percentage points above baseline estimates, but healthy ageing would lower baseline projections by 0.18 percentage points, corresponding to potential savings of just over US$ 46 million per year by 2060.

Conclusions
 Good health at older ages could moderate the potentially negative effects of population ageing on economic growth and health spending trends in Mongolia. Continued investment in the health of older people will improve quality of life, while also enhancing the sustainability of public budgets.

Keywords
Population ageingHealthcare expendituresEconomic growthHealthy ageingMongolia
Abbreviations
	DALYs
	Disability-adjusted life-years

	GDP
	Gross domestic product

	NHIF
	National Health Insurance Fund

	OECD
	Organisation for Economic Co-operation and Development

	YLD
	Years lived with disability




Introduction
Mongolia is in the early stages of a significant demographic transition. Sustained economic and social progress and health system improvements have led to a substantial rise in life expectancy and a rapid decline in the fertility rate during the past three decades [1]. These trends are expected to continue in the future, leading to a considerable and rapid increase in the number and share of older people in the population. Although Mongolia’s population will remain relatively young overall, it is estimated that from 2020 to 2060, the proportion of the population older than 65 years will more than treble, from 4.3% to 14.6%, while the share of people older than 80 years will increase almost fivefold, from 0.63 to 3.1% [1]. This rate of transition is similar to that experienced by Japan six decades before, which saw the share of people aged ≥ 65 years treble, from 5.6% in 1960 to 17.0% in 2000, but it is much faster than that in some other countries in the WHO Western Pacific Region; for example, it took 60 years for the older population in Australia and New Zealand to double from approximately 8.0% in 1960 to 16.0% in 2020 [1].
Population ageing in Mongolia should be viewed as a great achievement. However, the extent and pace of this demographic shift in upcoming decades will have important implications for society, the economy and the health system. The literature highlights two areas of potential concern in particular. First, an important body of research from different settings including the United States [2], Asia [3] and countries in the Organisation for Economic Co-operation and Development (OECD) [4] suggests that having an increasing share of the population that is aged ≥ 55 years may have detrimental effects on economic growth. This is theorized to occur for a number of reasons, including having a smaller share of the population that is of traditional working age and potentially lower productivity rates if older people stay in formal work [5, 6]. Second, data from a wide range of countries at different stages of demographic transition and health system development show a positive association between increasing calendar age and higher healthcare expenditures [7]. This has often led to an assumption that population ageing will contribute to a substantial increase in public health spending, which may prove difficult to manage for some countries. In Mongolia, it is possible that the cost implications of population ageing for health and long-term care may be amplified as the tradition of family members providing support and care for older people is weakened due to smaller family sizes, enhanced labour force participation by women and increased rural–urban and outward migration [8]. These changes are likely to lead to a greater reliance on formal health and long-term care structures in the future.
These two challenges are of course linked, as reduced economic growth and productivity will make it harder to generate revenues to pay for healthcare at a time when an ageing population is increasing the demand for healthcare. However, despite potential concerns over the relationships between population ageing and economic growth and health spending, there is evidence to suggest that these consequences are not inevitable and policy action can be taken to moderate any adverse effects. Evidence has shown, for example, that the relationship between economic growth and population ageing varies depending on the education levels of older workers [9, 10] and whether older workers can use new and emerging technologies that enhance productivity [11, 12]. Meanwhile, the implications for growth in health expenditures depend on a wide range of factors, such as how health services are delivered, the prices paid for goods and services and how coverage decisions are made [7]. Research also indicates that the promotion of healthy and active ageing can reduce the detrimental effects of population ageing on both the economy [13] and health spending [14] by lessening the burden of disease and disability for older people, helping them to remain active and productive for longer and reducing the demand for healthcare [15].
The evidence above suggests that the promotion of healthy ageing is a potentially important policy avenue that can help Mongolia mitigate any adverse consequences of population ageing on its economy and health system. The benefits of healthy ageing have already been recognized by the country’s policy-makers, with the promotion of good health at older ages being an established policy priority. A new national programme (2019–2023) has recently been launched to improve the livelihoods and quality of life of older people (aged ≥ 60 years), which emphasizes ensuring health and healthy ageing, among other goals [16]. The programme follows on from the national programme on healthy ageing and the health of the older persons, which covered the period 2014–2020, and a commitment to protect the health and social welfare of older people has been operationalized in both health and social sector strategies [8]. This focus comes amid a rapidly rising prevalence of noncommunicable diseases and high rates of disability, with 25% of people aged ≥ 60 years in 2016 estimated to be moderately or severely dependent on others to perform instrumental activities of daily living [8]. In the absence of policy action, the burden of noncommunicable diseases is set to continue rising in the coming decades as a result of unhealthy lifestyles, with approximately half of adults being obese or overweight and 43.7% of adult males estimated to be smokers in 2019, according to the fourth national STEPS survey, and high levels of alcohol consumption posing a major public health challenge [17].
While promoting good health and well-being at older ages is a policy priority in Mongolia, the potential benefits of healthy ageing for economic growth and trends in health spending remain unclear. Firstly, few studies have empirically examined how the relationships between population ageing and the economy and health spending may be influenced by better health at older ages. Secondly, as far as we are aware, no studies have considered the effects of healthy ageing on both “where the money for health systems will come from” and “how the money is spent”. Yet, bringing these two elements together is important in order to understand the potential macroeconomic implications of population ageing on the fiscal sustainability of health systems. Overall, a better understanding of the likely implications of healthy ageing will be important for policy-makers to help Mongolia adapt to the challenges of a growing share of older people in the population. This study, therefore, aims to add to the empirical literature and provide evidence for policy-makers by using simulation models to estimate (i) whether having an increasing share of the working population at older ages (55–69 years) is historically associated with a slowdown in real per capita gross domestic product (GDP) growth in Mongolia and to what extent this relationship is moderated by a healthier working-age population, as measured by fewer years lived with disability (YLD); and (ii) whether having an increasing share of the population at older ages (≥ 60 years) will drive an increase in health spending from 2020 to 2060 and whether these effects are reduced by healthy ageing.
The remainder of the paper is structured as follows. First, we review the literature that links changes in population age structure to economic growth and health spending, before providing background information on health spending and the health system in Mongolia. We next outline the data sources and methods used for our analysis. Results from our projections on economic growth for the period 2020–2100 are then provided, followed by estimates on health spending trends for 2015–2060. In our final section, we discuss our findings and their implications for policy.
Background
Population ageing and economic growth
The relationship between population age structure and the economy has been widely studied in the academic literature. The vast majority of research finds an inverted U-shaped relationship, in which having a larger share of the population at both younger and older ages is associated with comparatively slower economic growth, whereas having a larger share of the population at middle age is associated with more rapid economic growth. One possible explanation is that both the very young and very old are economically inactive; in the latter case, older people may retire from the formal labour force or otherwise be comparatively less productive than those at younger working ages.
The seminal work by Fair and Dominguez in 1991 is among the first studies to quantify the relationships between age structure and economic variables, using data over more than 30 years from the United States [18]. Their methodology has been replicated and adapted for a wide range of countries at different levels of economic development, with studies generally finding similar results. A 2008 study by Bloom et al. examined the role of demographic change, finding it to be a key factor in East Asia’s economic successes between 1965 and 1990 [3]. The analysis suggested that economic growth has been largely driven by declines in fertility and gains in life expectancy. As a result, the authors predicted that while the early stages of population ageing have been beneficial, future effects, as captured through increases in the old-age dependency ratio, will ultimately lead to slowdowns in growth. Another study in 2012 by Dao considered the links between demographics and economic growth in 43 developing economies, again finding that the old-age dependency ratio had a negative correlation with per capita GDP growth [19]. Likewise, a 2019 study from the Asian Development Bank found that the share of the population aged 10–54 contributes positively to economic growth, with much of the effect concentrated in the group aged 25–34 years [20]. However, increases in the share of the population older than 55 years are correlated with slowdowns in economic growth.
Although the aforementioned study by the Asian Development Bank considers whether technology might mitigate the effects of ageing on growth, few studies have considered whether other factors amenable to policy intervention might moderate the relationship between age structure and economic growth. A 2021 study by Cylus and Al Tayara followed an analogous approach to Fair and Dominguez, but considered whether the health of the older workforce could moderate any effects of a large older workforce [13]. Using data from 1990 to 2017 from 180 countries, the authors found that although a large older workforce (i.e. those aged 55–69) is associated with slower real growth in per capita GDP; however, if that older demographic is in comparatively better health, as measured by YLD, the effects of an ageing workforce on the economy are moderated [13]. This suggests that economic slowdowns attributable to population ageing are not inevitable but, rather, can potentially be avoided through policy intervention.
Population ageing and health spending trends
As already noted, it is sometimes assumed that having a rising share of older people will drive a substantial increase in health spending due to the higher observed per capita levels of healthcare spending for older people, particularly in more developed health systems. Yet an important body of research suggests that this is not necessarily the case, showing that it is not actually calendar age that is directly linked to higher per-person levels of health spending. Instead, other factors, such as chronic health conditions, dependency or high spending levels at the end of life, are better predictors of health expenditures than calendar age by itself [21–23]. The distinction is important because while population ageing is an unavoidable and indeed welcome consequence of societal progress, these other factors may be amenable to policy intervention.
Most research concludes that population ageing on its own is unlikely to be a major driver of increases in  health spending. Research exploring the drivers of past growth in health spending seemingly confirms this hypothesis. For example, in a 2013 study, Medeiros and Schwierz determined that from 1985 to 2010 only 7% of the increase in public health expenditure in the European Union and Norway was driven by demographic factors [24]. Similarly, de la Maisonneuve and Oliveira Martins in 2013 found that public health spending in OECD countries grew by an average of 4.3% per year between 1995 and 2009, with only 0.5% attributed to population ageing [25]. Comparable results were found for the United States, with an analysis of five household surveys revealing that between 1970 and 2000, only 0.2 percentage points of the 4.3% annual growth rate of Medicare expenditures were linked to population ageing [26].
Research projecting the impact of demographic changes on future health expenditures indicates that this situation is unlikely to change, with population ageing remaining a minor driver of health spending growth in the coming decades. Nevertheless, it should be noted that projections vary by country, reflecting the pace of population ageing, levels of GDP, provision of publicly funded long-term care and how older patients are managed in the health system. Projections from the European Commission, for instance, forecast that demographic changes will bring about increases in public expenditure on healthcare in Member States by 1.9% of GDP, on average, between 2007 and 2060 [27]. The impact of population ageing on growth in public health expenditures will vary between Member States, ranging from 0.7 to 3.8 percentage points, with the largest impact seen in  recently acceded countries from Eastern Europe [27]. OECD projections report similar findings, with estimates finding that, on average, demographic change could bring about increases in spending on healthcare from 5.5% of GDP in 2010 to 6.2% in 2060 in OECD countries, and from 2.4% of GDP in 2010 to 3.4% in 2060 in non-OECD countries [25]. This translates to a relatively small addition to GDP, with estimates varying from 0.2 percentage points of GDP in Belgium, Iceland and the United Kingdom to more than 1.8 percentage points in Chile, the Republic of Korea and Turkey [25].
While many studies have investigated the impact of changes in the population age structure on the growth in health spending, few have explored how policy actions to promote healthy ageing and reduce dependency at older ages might alter this relationship. In a notable exception, Nozaki and colleagues conduct a decomposition analysis to determine the likely impact of population ageing on growth in healthcare and long-term care spending in Japan and how these estimates would be affected if the future health status of older people improved [14]. The study determined that population ageing by itself, in the absence of any policy changes, would increase spending on health and long-term care by 3.4 percentage points—from 9.5% to 13% of GDP—between 2010 and 2030. However, introducing a hypothetical improvement in health status for older people along with a continued increase in life expectancy would reduce this estimated increase by 1 percentage point of GDP across the same period [14]. Therefore, this provides some evidence that taking steps to promote healthy ageing and reduce dependency at older ages may help moderate any projected increase in health spending as a consequence of population ageing.
Mongolia’s health system
Mongolia’s health system is primarily funded by general taxation and social health insurance [28]. Spending as a share of GDP increased slightly from 3.8 to 4.0% from 2005 to 2017, with per capita health spending more than doubling from US$ 74 to US$ 149 over the same period [29]. Tax-financed government expenditure on health accounted for 41.0% of current health expenditure in 2017, with social health insurance 23.0% of current health expenditure [29]. Out-of-pocket payments accounted for approximately one third of total health spending in 2017 as a result of user charges and cost-sharing for outpatient and inpatient care. Government expenditure covers the provision of an essential package of services in primary healthcare and some secondary and tertiary level services. Social health insurance covers most outpatient services, major inpatient services and a proportion of the cost of medicines, day care, home care, rehabilitation and certain diagnostic tests [30].
Methods
Data sources
For all projections, forecasted data on population by age from 2020 to 2100 were obtained from the United Nations’ World Population Prospects 2019 [1].
For our first set of projections, exploring the relationship between a higher proportion of the population at older ages and economic growth, we used age-specific YLDs as a measure of health and disability, with data taken from the Institute for Health Metrics and Evaluation [31]. We opted to use YLDs rather than disability-adjusted life-years (DALYs) because DALYs capture premature deaths and not just disability rates. To calculate GDP growth rates, we used real (price inflation-adjusted) per capita GDP measures in local currency units obtained from World Bank World Development Indicators.
For our second set of projections, exploring the influence of population ageing on growth in health spending, we took data on per capita public health spending by age in 2017 from an actuarial review of the National Health Insurance Fund (NHIF) of Mongolia (WHO, unpublished data from actuarial review of the NHIF, 2019) (Fig. 1). Baseline data included health spending for services covered by the benefit package of the NHIF, which includes inpatient services, outpatient care, some rehabilitative care, home care, day care, diagnostic tests provided by local health centres, palliative care, haemodialysis and various high-cost procedures, such as chemotherapy and radiotherapy for cancer treatment. It should be noted that these baseline data include only one third of public health spending, but they were the only data available for our estimates. The data nevertheless provide an understanding of how public health spending is distributed by age, which we assume applies to total health spending. Moreover, it compares reasonably well with data from other countries with more complete data that are likely to have a similar spending by age profile, such as Vietnam (see for example [32]).[image: ]
Fig. 1Per-person social health insurance expenditure as share of gross domestic product (GDP), by age group (baseline and two hypothetical scenarios), 2017, Mongolia. Figure created by the authors from data in [27]


As shown in Fig. 1, expenditure for the NHIF by age group follows a similar pattern to that seen in other countries, with per capita health spending as a share of GDP comparatively high at birth until 1 year of age and then remaining relatively low until about 50 years of age. At this age, health expenditures start to steadily increase until 70 years of age, before declining for those older than 75 years.
Empirical strategy
For the first set of analyses, we followed the empirical strategy proposed by Cylus and Al Tayara and use fixed-effects models to estimate the historical relationship between population ageing and economic growth between 1990 and 2017 and consider the potential moderating effects of better health and reduced disability among the older working-age population; we then use these models to forecast the future effects of an ageing workforce on economic growth [13]. We produce estimates for Mongolia and a selection of countries (Australia, Japan, New Zealand, the Republic of Korea and Viet Nam) from the Western Pacific Region as we aim in subsequent models to compare effects across countries at different stages of the demographic transition and with different levels of health system development.
The baseline model is specified in (1) below:[image: $$\begin{aligned} {\text{lnGDPcapit}} - {\text{lnGDPcapit}} - 1 = &amp; {\text{c}} + \beta {\text{1PopShare}}\left( {20{-}39} \right)_{{{\text{it}}}} + \beta {\text{2PopShare}}\left( {40{-}54} \right)_{{{\text{it}}}} \\ &amp; + \beta {\text{3PopShare}}\left( {55{-}69} \right)_{{{\text{it}}}} + {\text{C}}_{{\text{i}}} + {\text{T}}_{{\text{t}}} + {\text{u}}_{{{\text{i,t}}}} \\ \end{aligned}$$]

 (1)



In model (1), log-differenced real per capita GDP in country i and year t is modelled as a function of population age shares in country i and t. Fixed effects for country and year are included to control for time-invariant country characteristics and to capture developments over time that affect the entire sample of countries.
We next model annual, real per capita GDP growth as a function of the share of the predicted population aged 55–69 years (specified in (2) below). We include only the population share aged 55–69 years as an explanatory variable in the model as opposed to a range of population age groups because population age shares are highly collinear.[image: $${{{\text{lnGDPcap}}}}_{{{\text{i}},{\text{t}}}} {-} {{{\text{lnGDPcap}}}}_{{{\text{i}},{\text{t}} - {1}}} = {\beta }_{{1}}{{{\text{PopShare}}({55} - {69})}}_{{{\text{i}},{\text{t}}}} +{{\text{C}}}_{{\text{i}}} +{{\text{T}}}_{{\text{t}}} +{{\text{u}}}_{{{\text{i}},{\text{t}}}}$$]

 (2)



In step 3, the main effect of inverse YLDs and the interaction between YLDs and share of workers in the 55–69 age group are incorporated to test whether the potential adverse effects of an older working-age population share were moderated by better health and disability levels in that age group [model (3)].[image: $${{{\text{lnGDPcap}}}}_{{{\text{i}},{\text{t}}}} {-} {{{\text{lnGDPcap}}}}_{{{\text{i}},{\text{t}} - {1}}} = {\beta }_{{1}}{{{\text{PopShare}}({55} - {69})}}_{{{\text{i}},{\text{t}}}} +{\beta }_{{2}}{{({1}/({\text{YLD5569}}}}_{{{\text{i}},{\text{t}}}}{)) + \beta }_{{3}}{{({1}/{\text{YLD5569}}}}_{{{\text{i}},{\text{t}}}} *{{{\text{PopShare}}({55} - {69})}}_{{{\text{i}},{\text{t}}}}{)} +{{{\text{lnGDPcap}}}}_{{{\text{i}},{\text{t}} - {2}}} {{\text{C}}}_{{\text{i}}} +{{\text{T}}}_{{\text{t}}} +{{\text{u}}}_{{{\text{i}},{\text{t}}}}$$]

 (3)



In model (3) the log of real per capita GDP (at t-2 for the annual growth models, and at t-3 for the 5-year centred average) are included to account for country-specific time varying characteristics (e.g. technological innovation, education, or unemployment rates) that correlate with the level of GDP per capita. Inverse YLDs are preferred because larger values indicate better health and, thus, coefficients are easier to interpret. To estimate the magnitude of the effects of supporting healthy ageing in Mongolia, we used these models to forecast the per-person growth in GDP while holding constant baseline per capita 2017 YLDs for the 55–69 year age group and compared these projections to a second scenario that assumed disability rates are held constant, but at 5% lower than baseline. The 5% value was chosen to estimate how even a small improvement in health might have benefits for economic growth.
Our second set of analyses estimates the relationship between having an increasing proportion of the population in older age groups in Mongolia and growth in public health spending, and how these estimates are influenced by older people ageing in worse or better health than currently.
In our baseline model, we multiplied per capita public health spending from 2017 NHIF baseline data by the size of the population in each respective age group from 2015 to 2060. The resulting total expenditure across all age groups was then divided by the total population size to give us a measure of per capita health spending that varies from year to year only as a result of changes to the population age structure [health spending model (1)]. This approach assumed that patterns of health spending by age remain constant and, thus, any changes in expenditure levels as a results of prices, technologies or a change in entitlements have similar effects across age groups. In other words, if at baseline healthcare spending for an 80-year-old is five times that for a 20-year-old, then this distribution of spending remains constant over time even if total spending increases.
This baseline model was then adjusted to assume that people age in worse health [heath spending model (2)] or better health [health spending model (3)] than currently. In health spending model (2), we assumed that older people age in worse health than currently, a scenario we refer to as premature morbidity, leading to higher health spending for older age groups compared with baseline levels. To simulate this scenario, baseline per-person health expenditures in Mongolia were adjusted so that health spending for the 60–64 and 65–69 years age groups is 1.00 percentage point higher than currently and 1.50 percentage points higher for age groups ≥ 70 years (Fig. 1). In our final model [health spending model (3)], we simulated the effects of healthy ageing, which is assumed to lead to lower healthcare costs for older age groups compared with baseline levels. To do so, we adjusted baseline per capita health spending so that health spending for each age group from 60 to 69 years is 1.00 percentage point lower than currently and 1.50 percentage points lower for age groups ≥ 70 years (Fig. 1). Using this adjusted data on baseline health spending, we then used the approach outlined above of multiplying per capita health spending by age group by respective age group populations in each year, before dividing the total estimated spending in each year by the projected population size.
Results
In this section, we first present results on the relationship between population ageing in Mongolia and economic growth, before looking at the association with trends in healthcare expenditure.
Population ageing and economic growth
Results from economic growth model 2, which does not adjust for health and disability, indicated that an increase in the share of population aged 55–69 years has a negative and statistically significant association with real GDP growth. According to model estimates, the projected increase in the share of the population aged 55–69 from 9.27 to 15.28% between 2020 and 2050 in Mongolia is expected to contribute to a slowdown in per-person GDP growth of around 4.1% overall. In longer projections from 2020 to 2100, an increase in the share of the population aged 55–69 from 9.27% to 16.86% is expected to reduce per-person GDP by around 5.2% overall.
In economic growth model 3, we accounted for the level of health and disability among those aged 55–69 years by comparing two scenarios in which inverse baseline YLDs for this age group were held constant over the projection period to a second scenario in which YLDs were held constant but at 5% lower than baseline. Model estimates suggested that better health and less disability among this age group can help moderate any adverse effects of population ageing and contribute positively to GDP growth. Figure 2 shows that a 5% reduction in disability rates among the population aged 55–69 years in Mongolia adds approximately 0.2% to annual per-person GDP growth in 2020, rising to about 0.4% in 2080, thus more than offsetting the effects of an ageing workforce. In all other countries, a 5% reduction in disability rates among the population aged 55–69 years similarly leads to a positive contribution to economic growth. This contribution is highest in Japan and the Republic of Korea in 2020, adding approximately 0.55% to annual per-person GDP growth. Unlike for Mongolia, however, the contribution to GDP growth declines in both countries due to changes in the age-mix of the population to just under 0.5% in 2100, although it remains positive. The differing trends in Mongolia compared to Japan and Republic of Korea reflect the different stages of the demographic transition that these countries have already reached and will undergo over the 80 next years; in other words, while Mongolia’s population is comparatively younger now, the share of the population in older age groups will increase more rapidly over the coming decades.[image: ]
Fig. 2Growth in gross domestic product (GDP) 2020–2100 attributable to a 5% improvement in disability rates among population aged 55–69 years compared with 2017 baseline rates.
Source: Authors’ calculations



From 2020 to 2100, estimates indicate that Mongolia could expect to see an additional 31.1 percentage points of GDP growth per person in total if disability rates among those aged 55–69 years were constant but 5% lower than in 2017 (Fig. 3).[image: ]
Fig. 3Cumulative growth in gross domestic product (GDP) attributable to a 5% improvement in disability rates among the population aged 55–69 years compared with 2017 baseline rates (index year is 2020 = 100 points).
Source: Authors’ calculations



Population ageing and health spending trends
In health spending model 1, we projected growth in health spending in Mongolia using 2017 baseline data on per capita health spending as a share of GDP by age group (Fig. 1). The model estimates suggested that growth in public health expenditure due to population ageing is expected to be relatively low through 2060—with population ageing contributing 1.19 additional percentage points per year to the growth in average annual per-person healthcare spending between 2025 and 2030—before this contribution declines to 0.41 percentage points per year by 2060 (Fig. 4). As a comparison, the average nominal growth rate of per-person total health spending due to all causes in Mongolia between 2013 and 2017 was approximately 9.9%. If this trend continued to 2060, factors other than population ageing, notably prices, volume of care and technology adoption, would therefore account for the majority of growth in health spending in Mongolia.[image: ]
Fig. 4Projected additional growth in per-person public health expenditure (percentage points) attributable to population ageing, Mongolia, 2015–2060.
Source: Authors’ calculations



These estimates indicate that population ageing will increase public health spending as a share of GDP by 1.35 percentage points from 2020 to 2060. This is not an insignificant share of the economy, but this increase will occur slowly, with the average increase over the period being slightly more than 0.03 percentage points annually (Fig. 5).[image: ]
Fig. 5Average annual increase in public health expenditures as a share of gross domestic product (GDP), Mongolia, 2020–2060, resulting from population ageing under three scenarios: baseline health expenditure by age, healthy ageing and premature morbidity.
Source: Authors’ calculations



We then adjusted health spending model 1 to assume that people ≥ 60 years age in worse health than they do currently and, thus, account for higher healthcare expenditures than in the baseline NHIF data from 2017. Under this premature morbidity scenario, the additional growth in average annual spending per person attributable to population ageing would peak between 2025 and 2030 at 1.33 percentage points per year before steadily declining to 0.44 percentage points per year in 2060 (Fig. 4). Over the same projection period, population ageing that assumed premature morbidity would increase public health expenditures as a share of GDP by 1.53 percentage points, an increase of 0.17 percentage points above the estimates in health spending model 1, which used baseline health expenditure data. Projections from health spending model 2 indicated that the average increase in the share of public spending on health as a result of population ageing would be just under 0.04 percentage points per year during the 40-year period (Fig. 5).
In our final model, we simulated the effects of healthy ageing by assuming that people ≥ 60 years age in better health than they do currently and, thus, have lower health spending costs than indicated by baseline data. Estimates from this hypothetical scenario indicate that the additional growth in average annual public health spending per person that is attributable to population ageing would peak at 1.05 percentage points per year between 2025 and 2030 before declining to 0.35 percentage points per year in 2060 (Fig. 4). In this hypothetical healthy ageing scenario, public health expenditure as a share of GDP would increase by 1.18 percentage points between 2020 and 2060 as a result of population ageing. This is 0.18 percentage points lower than estimates from health spending model 1, which used baseline health expenditures. The average increase in the share of the economy spent on health as a result of population ageing under a healthy ageing scenario during the 40-year period would be just under 0.03 percentage points per year (Fig. 5).
A comparison of our two hypothetical scenarios suggests that if people age in good health public health spending would consume 0.35 fewer percentage points of GDP by 2060 than if people age in poor health. In monetary terms, this corresponds to just under 0.01% of GDP per year during the next 40 years. Based on 2018 GDP estimates, this would amount to savings in public spending on health of almost US$ 46 million per year by 2060. However, we should emphasize that these figures are purely illustrative and based on hypothetical scenarios and should not be viewed as forecasts of savings in future health spending.
Discussion
Population ageing is occurring at a rapid pace in Mongolia. However, in contrast to some fears, results from our analysis suggest that a growing number and share of older people in the population will not inevitably  pose insurmountable challenges to the health system and the economy. Moreover, any potentially adverse effects of population ageing on economic growth and health spending can be moderated by promoting better health at older ages.
Our first set of simulations looking at economic growth in Mongolia suggest that an increase in the share of the population aged 55–69 is expected to coincide with a slowdown of per-person GDP growth of around 4.1% between 2020 and 2050 and by 5.2% in longer-term projections, from 2020 to 2100. The negative correlation between GDP growth and population ageing confirms findings from previous studies from East Asia [3] and developing countries more widely [19].
This is concerning, as it is possible that any slowdown in economic growth and public revenues may lead to lower investments in health and other social sectors in an attempt to contain costs and reduce public budgets. However, we find that this slowdown can be offset by relatively small improvements in the rates of disability among older people. A 5% improvement in disability rates among those aged 55–69 years could add an additional 31.1 percentage points of GDP growth per person by the end of the century. These findings echo those from Cylus and Al Tayara in 2021, which showed that better health among the older workforce could help moderate any adverse effects of population ageing on economic growth [13]. This suggests that countries like Mongolia, which are at a relatively early stage of the demographic transition, should make use of this position and promote healthy and active ageing now among the working-age population to reap these potential economic benefits.
We also found that ensuring better health at older ages is likely to have tangible benefits for trends in health spending. Our initial projections suggest that population ageing in the absence of policy changes will increase public health expenditures as a share of GDP by 1.35 percentage points between 2020 and 2060. This will place pressure on public health budgets, although it is important to note that this increase will occur slowly, at an average of just more than 0.03 percentage points per year. Moreover, as already highlighted, If past trends continue, this means population ageing will account for a small share of growth in health spending compared to other factors such as prices, volume of care and technology adoption. This is consistent with other studies that have determined calendar ageing by itself is not a primary predictor of health spending compared to other factors often linked to age such as chronic health conditions, dependency or high spending levels at the end of life [21–23].
Importantly, we show that if per capita levels of health spending for older age groups were to increase in the future as a result of poorer health and higher rates of disability, the impact of population ageing on public health expenditures may be greater than anticipated (by an additional 0.17 percentage points of GDP over the 40-year period), but working towards better health at older ages was found to reduce the growth in public health spending to around 1.18 percentage points during the same period. Of course, achieving a 5% reduction in disability may require additional health spending on better public health programmes and improved access to healthcare, which may reduce potential savings. Nevertheless, many of the most successful “best buy” preventative measures such as taxes, bans on advertising or mass media campaigns against smoking, excessive alcohol use or unhealthy foods have been found to be cost-effective interventions that are exogenous to the health budget [33]. It is therefore possible that a reduction in the disability rate may be achieved without excessive additional costs for the health sector.
Limitations
Our study has several limitations beyond those already noted in our Methods section. In our models on economic growth, we are unable to unequivocally demonstrate that health has a causal effect on economic growth. We are also unable to capture the effects of changes in the nature of work in future (e.g. as the result of the introduction of a new technology) that may influence productivity rates and labour market decisions. To isolate the impact of population ageing on health spending from other factors, we assumed that baseline heath expenditures by age remain constant across the entire projection period. However, this profile of baseline spending by age could differ in the future as a result of changes in prices, the volume of care delivered and the types of care delivered [7]. In addition, our analysis was also undertaken based on age groups and not at the individual level, which may result in some information loss because this analysis cannot take account of micro-level differences in developments in health and health spending. Finally, our baseline data on health spending do not capture all spending on public health and long-term care, which means our projections carry an element of uncertainty and may be lower than in actuality. Nevertheless, these were the only data available for this research. More routine data collection and surveillance that captures spending on health and long-term care by age in Mongolia could help guide the development of more accurate projections of the potential implications of population ageing for the economy and health system financing.
Conclusions
While having an increasing share of older people in a population will pose some challenges for the health system and economy in Mongolia, these are likely to be manageable, especially if the population ages in good health. Mongolia already has ambitious plans in place to improve the health and well-being of and employment opportunities for older people, as evidenced by the development of cross-sectoral strategies such as the National Program on the Development and Protection of Elderly People [16] and the National Program on Healthy Aging and Health of Older Persons (2014–2020) [34]. Ensuring effective implementation of these strategies and programmes across all of the WHO regions, while continuing to strengthen primary healthcare and prevention strategies and increase population coverage, will not only help individuals to enjoy better health and longer lives but also can support society’s prosperity and the sustainability of public budgets.
Acknowledgements
The authors acknowledge support from the WHO Regional Office for the Western Pacific, in particular from Hiromasa Okayasu and Peter Cowley.
About this supplement
This article has been published as part of Health Research Policy and Systems Volume 20 Supplement 1, 2022: Research to inform health systems’ responses to rapid population ageing. The full contents of the supplement are available online at https://​health-policysystems.​biomedcentral.​com/​articles/​supplements/​volume-20-supplement-1.


Author contributions
GAW contributed to the study design, analysed and interpreted data, and drafted, revised and edited the manuscript. JC and LAT contributed to the study design, analysed and interpreted data, and reviewed and edited the draft manuscript. SLB, TR and TT contributed to the study design and reviewed and edited the draft manuscript. All authors read and approved the final manuscript. The authors alone are responsible for the views expressed in this article and they do not necessarily represent the views, decisions or policies of the institutions with which they are affiliated. All authors read and approved the final manuscript.

Funding
Funding was received from the WHO Centre for Health Development in Kobe, Japan (Reference No. K18025).

Availability of data and materials
The majority of data used in this study are publicly available, with data on health spending by age obtained from the National Health Insurance Fund of Mongolia.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
World population prospects 2019: data query [Internet]. New York: United Nations Department of Economic and Social Affairs; 2020. https://​population.​un.​org/​wpp/​DataQuery/​. Accessed 31 Jul 2021

	2.
Persson J. The population age distribution, human capital, and economic growth: the U.S. states 1930–2000. Örebro: School of Business; 2004.

	3.
Bloom DE, Canning D, Finlay J. Demographic change and economic growth in Asia. Boston: Harvard University, Program on the Global Demography of Aging; 2008.

	4.
Lindh T, Malmberg B. European Union economic growth and the age structure of the population. Econ Change Restruct. 2009;42:159–87.Crossref

	5.
Acemoglu D, Restrepo P. Secular stagnation? The effect of aging on economic growth in the age of automation. Cambridge: National Bureau of Economic Research; 2017.Crossref

	6.
Aiyar S, Ebeke C. The impact of workforce aging on European productivity. Paris: International Monetary Fund, Europe Office; 2016.Crossref

	7.
Williams G, Cylus J, Roubal T, Ong P, Barber S. Sustainable health financing with an ageing population: will population ageing lead to uncontrolled health expenditure growth? Copenhagen: World Health Organization Regional Office for Europe; 2019.

	8.
Asian Development Bank. Country diagnostic study on long-term care in Mongolia. Manila: Asian Development Bank; 2020.

	9.
Vogel E, Ludwig A, Börsch-Supan A. Aging and pension reform: extending the retirement age and human capital formation. J Pension Econ Finance. 2017;16:81–107.Crossref

	10.
Werding M. Ageing and productivity growth: are there macro-level cohort effects of human capital? Munich: Center for Economic Studies; 2008.

	11.
Aksoy Y, Basso H, Smith R, Grasl T. Demographic structure and macroeconomic trends. Am Econ J Macroecon. 2019;11:193–222.Crossref

	12.
Fougere M, Merette M. Population ageing and economic growth in seven OECD countries. Econ Model. 1999;16:411–27.Crossref

	13.
Cylus J, Al TL. Health, an ageing labour force, and the economy: does health moderate the relationship between population age-structure and economic growth? Soc Sci Med. 2021;287: 114353.CrossrefPubMedPubMedCentral

	14.
Nozaki M, Kashiwase K, Saito I. Health spending in Japan: macro-fiscal implications and reform options. J Econ Ageing. 2017;9:156–71.Crossref

	15.
van den Berg T, Schuring M, Avendano M, Mackenbach J, Burdorf A. The impact of ill health on exit from paid employment in Europe among older workers. Occup Environ Med. 2010;67:845–52.CrossrefPubMed

	16.
Government of Mongolia. [National program on development and protection of elderly people (2019–2023)]. Ulaanbaatar, Mongolian: Government of Mongolia; 2019. https://​legalinfo.​mn/​mn/​detail/​14777/​2/​210281. Accessed 12 Oct 2021.

	17.
Ministry of Health Mongolia. The Fourth STEPS survey on the prevalence of noncommunicable disease and injury risk factors—2019. Ulaanbaatar: Ministry of Health, World Health Organization; 2020.

	18.
Fair RC, Dominguez KM. Effects of the changing U.S. age distribution on macroeconomic equations. Am Econ Rev. 1991;81:1276–94.

	19.
Dao M. Population and economic growth in developing countries. Int J Acad Res Bus Soc Sci. 2012;2:6–17.

	20.
Asian Development Bank. Asian economic integration report 2019/2020: demographic change, productivity and the role of technology. Manila: Asian Development Bank; 2019.Crossref

	21.
Zweifel P, Felder S, Meiers M. Ageing of population and health care expenditure: a red herring? Health Econ. 1999;8(6):485–96.CrossrefPubMed

	22.
McGrail K, Green B, Barer ML, Evans RG, Hertzman C, Normand C. Age, costs of acute and long-term care and proximity to death: evidence for 1987–88 and 1994–95 in British Columbia. Age Ageing. 2000;29(3):249–53.CrossrefPubMed

	23.
Riley GF, Lubitz JD. Long-term trends in Medicare payments in the last year of life. Health Serv Res. 2010;45(2):565–76.CrossrefPubMedPubMedCentral

	24.
Medeiros J, Schwierz C. Estimating the drivers and projecting long-term public health expenditure in the European Union: Baumol’s “cost disease” revisited. Brussels: European Commission; 2013.

	25.
de la Maisonneuve C, Oliveira MJ. Public spending on health and long-term care: a new set of projections. Paris: Organisation for Economic Co-operation and Development; 2013.

	26.
Meara E, White C, Cutler DM. Trends in medical spending by age, 1963–2000. Health Aff (Millwood). 2004;23(4):176–83.CrossrefPubMed

	27.
Przywara B. Projecting future health care expenditure at European level: drivers, methodology and main results. Brussels: European Commission; 2010.

	28.
Tsilaajav T, Ser-Od E, Baasai B, Byambaa G, Shagdarsuren O. Mongolia health system review. Health Syst Trans 2010:3(2).

	29.
WHO. Global Health Expenditure Database. Geneva: World Health Organization. (https://​apps.​who.​int/​nha/​database). Accessed 12 Oct 2021.

	30.
World Health Organization. Mongolia: Progress towards Universal Health Coverage through strengthening primary health care. Feature Stories. World Health Organization; 2019 https://​www.​who.​int/​mongolia/​news/​feature-stories/​detail/​mongolia-progress-towards-universal-health-coverage-through-strengthening-primary-health-care. Accessed 12 Oct 2021.

	31.
Institute for Health Metrics and Evaluation. Global Burden of Disease results tool: Global Health Data Exchange (GHDx), 2017 results. Seattle (WA): Institute for Health Metrics and Evaluation; 2020. http://​ghdx.​healthdata.​org/​gbd-results-tool. Accessed 31 Jul 2021.

	32.
World Health Organization. How will population ageing affect health expenditure trends in Viet Nam and what are the implications if people age in good health? The economics of healthy and active ageing series. New evidence for the Western Pacific Region. World Health Organization 2020 (acting as the host organization for, and secretariat of, the European Observatory on Health Systems and Policies).

	33.
World Health Organization, World Economic Forum. From burden to “best buys”: reducing the economic impact of non-communicable diseases in low and middle-income countries, 2011.
https://​ncdalliance.​org/​sites/​default/​files/​resource_​files/​WHO%20​From%20​Burden%20​to%20​Best%20​Buys.​pdf. Accessed 30 Oct 2021.

	34.
Government of Mongolia. [National program on healthy aging and health of older persons (2014–2020)]. Ulaanbaatar, Mongolian: Government of Mongolia; 2013. https://​legalinfo.​mn/​mn/​detail/​9608/​2/​206115. Accessed 12 Oct 2021.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Can healthy ageing moderate the effects of population ageing on economic growth and health spending trends in Mongolia? A modelling study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/12961_2022_916_Fig2_HTML.png
Growth in GDP (%)

0.6

05

04

03

0.2

01

2020

2030

—apan

2040

e \ongolia

2050 2060
Year
==\/iet Nam =—=Republic of Korea

2070

Australia

2080 2090

= New Zealand

2100





OEBPS/images/12961_2022_916_Fig5_HTML.png
Average annual inicrease in health expenditure as a share of

GDP (percentage points)

0.060

0.050

0.040

0.030

0.020

0.010

0.000

Ageing baseline

Premature morbidity
Scenario

Healthy Ageing





OEBPS/images/12961_2022_916_Article_TeX_Equ3.png
InGDPcap; ;—InGDPcap,; _; = S1PopShare(55 — 69); , + B2(1/(YLD5569; ) + B5(1/YLD5569; ; * PopShare(55 — 69); ;) + InGDPcap; ;_»C; + T + i





OEBPS/images/12961_2022_916_Fig3_HTML.png
Percentage point growth in GDP

140

130

120

110

100
2020

2030

2040

2050

2060

Year

2070

2080

2090

2100





OEBPS/images/12961_2022_916_Article_TeX_Equ2.png
InGDPcap; (—InGDPeap; ;_; = 8;PopShare(55 — 69);  + C; + T + uy





OEBPS/images/12961_2022_916_Article_TeX_Equ1.png
InGDPcapit — InGDPcapit — 1 =c + f1PopShare (20—39),, + f2PopShare (40—54),,
+ B3PopShare (55—69). + C; + T + uj4





OEBPS/images/12961_2022_916_Fig4_HTML.png
-

(syurod aSejuadiad) ainypuadxa yyjeay uosiad Jad ul yymosn

Year

— -Healthy ageing

Ageing b,





OEBPS/images/12961_2022_916_Fig1_HTML.png
Per person health spending as a share of GDP per capita (%)

0.1

0.08

0.06

0.04

0.02

3 % s LY < % e % 7 5 3 & Ly = 2 & <
N 0, SN Q N 0, N Q N Q, SN Q, &N 2, EN Q, &
2 \}V \(9 \*’7 \‘,\9 \"’v \":9 y7 V\Q \‘97 \‘5:9 \6\7 \6:9 \)7 \)\9 \&v
Age group (years)

.- Premature morbidity —— -Healthy ageing

Ageing baseline





OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





