Public Disclosure Authorized

Public Disclosure Authorized

PoLicy REseaARcH WORKING PAPER 11303

Demographic Transition and Education
Expenditure in South Asia

Opportunities and Challenges

Mariana Marchionni
Namrata Raman Tognatta
Emmanuel Vazquez
Monica Yanez-Pagans

WORLD BANKGROUP @ Reproducible Research Repository
Education Global Department
February 2026

Averified reproducibility package for this paper is
available at http://reproducibility.worldbank.org,

click here for direct access.



http://reproducibility.worldbank.org
https://reproducibility.worldbank.org/catalog/444

PoLicy ResearcH WORKING PapErR 11303

Abstract

Decline in the school-age population due to demographic
changes presents an opportunity to redirect resources within
the education sector to improve access and quality. How-
ever, the experiences of countries that have gone through
similar demographic transitions show that a shrinking stu-
dent population does not automatically translate into more
efficient spending due to structural and political challenges.
Realizing the potential fiscal space depends critically on
how education systems adapt in practice to demographic
changes. This paper projects public education expenditure
as a percentage of gross domestic product from 2020 to

2050 across eight South Asian countries, considering demo-
graphic shifts and different scenarios related to education

system coverage, efficiency, and economic growth. The

findings show that demographic changes could allow for
reinvesting educational resources for basic education equiv-
alent to 0.6 percentage points of gross domestic product
on average by 2050 (compared to 2020), even after achiev-
ing universal basic education. Although the reinvestment

potential for pre-primary and tertiary education is smaller,
it remains significant at an estimated 0.14 percentage points

of gross domestic product on average.
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1. Introduction

The demographic transition in South Asia presents both challenges and
opportunities for the education sector. By 2050, the region’s under-17
population is expected to decline by about 10%, dropping from 634 million in
2020 to 572 million. However, this trend will not be uniform across countries.
While Afghanistan and Pakistan will see their school-age populations grow,
others—including Bangladesh, Bhutan, India, Maldives, Nepal, and Sri

Lanka—will experience significant declines.

SAR is one of the most populated regions in the world and home to the
highest share of the global poor. Over the past decade, SAR has witnessed a
significant expansion in access to basic education. The implementation of
measures aimed at fostering enrollment and retention, reducing dropout
rates, facilitating grade-level transitions, and improving infant survival rates
has led to primary school attendance rates exceeding 90% in most countries,
with secondary school attendance rates also on the rise (Béteille et al., 2020).1

Despite improvements in access to education, ensuring children receive
quality education remains a significant challenge in SAR. For instance, the
World Bank’s Learning Poverty Database shows that in countries like
Bangladesh and India, over half of the children at the end of primary school
are in a state of learning poverty, meaning they fail to meet minimum reading
proficiency levels. This percentage is even higher in Pakistan (77%) and
Afghanistan (93%).

One of the primary contributors to the persistently low quality of
education in SAR is the region's low investment in education. SAR countries
spend on average only 3.5% of their gross domestic product (GDP) on
education. In contrast, the Education 2030 Framework for Action (UNESCO,
2015) recommends that countries allocate a minimum of 4% to 6% of their
GDP to education. This investment level is significantly lower than that of
countries with similar income levels and a comparable share of the school-age
population (Béteille et al., 2020).

However, the challenge in South Asia is not just the low level of
investment in education, but also how inefficiently these funds are allocated.
Recent data on public education spending reveal a clear bias toward

1 Despite these advancements, certain population groups still face significant challenges,
particularly girls, who often experience markedly lower attendance rates than boys in
countries such as Pakistan and Afghanistan.



expenditure on physical infrastructure and staff salaries. This spending
pattern leaves limited room for investments in other critical areas that could
have a greater impact on learning outcomes (Béteille et al., 2020). Therefore,
there is an urgent need for strategic investment in areas proven to enhance
educational quality. To address this, there is an urgent need for more
strategic investments in measures proven to enhance educational quality.
These include targeted information campaigns about the benefits and costs of
education, interventions that prioritize students' learning levels over grade
completion, and improved teaching practices supported by structured lesson

plans, teacher training, and regular monitoring (Angrist et al., 2025).

In this context, the evolving demographic landscape in SAR countries
presents an opportunity to create fiscal space for improving access to
education and learning outcomes. In countries with declining school-age
populations, the demographic shift offers the opportunity to strategically
reallocate resources to improve both access and quality. However, in practice,
a shrinking student population does not automatically translate into more
efficient spending due to structural and political challenges. Without
corresponding adjustments in staffing, school infrastructure, and subsidy
policies, per-student unit costs often rise. Moreover, enrollment and
repetition rates may also shift as class sizes decline, and political pressures
can influence the allocation of public education spending. Experiences from
other countries that underwent similar demographic transitions show that
achieving efficiency gains requires deliberate policy choices—such as school
consolidation and cost-effective investments to improve learning. Without
such proactive education reforms, the opportunity presented by demographic

change may not translate into a demographic dividend.

Therefore, to fully capitalize on the demographic dividend, South Asian
countries must proactively manage staffing and school networks and invest
in cost-effective initiatives proven to improve learning outcomes. Without
careful planning, education systems in the region may become strained, with
underutilized schools and inefficient teacher distribution. When implemented
with strong community engagement, strategic school consolidation can help
optimize resources. Lessons from other countries emphasize the importance
of early stakeholder engagement and investment in safe, reliable student

transportation to build support.

Moreover, investing in cost-effective interventions that enhance learning

outcomes is essential for improving education quality. Experience from other



countries shows that efficiency gains from school consolidation should be
reinvested in ways that directly benefit students and enhance learning,
thereby ensuring continued community support. In this regard, Angrist et al.
(2025) offer valuable insights. Their comprehensive analysis of more than 150
educational policies across 46 countries, based on randomized control trials,
identifies the most cost-efficient interventions for improving education
learning outcomes. Their findings suggest that despite significant challenges
faced by children and schools in low- and middle-income countries, strategic
investments can deliver substantial benefits. Specifically, they highlight
highly cost-effective approaches to improve learning, such as targeted
information campaigns on the benefits, costs, and quality of education;
interventions that focus on teaching at the right level; and improved pedagogy
through structured lesson plans, student materials, teacher professional

development, and ongoing support for teachers.

One of the biggest challenges in this transition is that school networks
cannot be easily downsized. Even as class sizes shrink, schools still require a
minimum number of teachers, fixed infrastructure maintenance, and
administrative support. A teacher is still needed for 20 students, even if the
class size has dropped from 30. Meanwhile, fixed costs—such as building
maintenance, utilities, and staff salaries—remain largely unchanged.
Without deliberate policy interventions, declining student numbers will not

automatically free up funds for reinvestment.

One effective way to manage costs while maintaining quality is school
consolidation—merging multiple schools into a single, more efficient
institution. This approach reduces administrative overhead, eliminates
redundant management structures, and allows resources to be redirected
toward better infrastructure and more educational materials, thereby
improving learning. Additionally, consolidation can enhance education
quality by expanding subject offerings and extracurricular activities,

providing students with a more well-rounded learning experience.

However, school consolidation is politically sensitive. Communities
often resist school closures due to historical, cultural, and social ties. To
implement school consolidation successfully, policymakers must engage
communities early, communicate the long-term benefits clearly, and address
practical concerns. Ensuring safe and affordable transportation for students

relocating to consolidated schools is crucial, as is guaranteeing that these



schools provide better facilities, a broader curriculum, and sufficient teaching

staff to maintain or enhance educational quality.

This paper explores this issue by decomposing changes in public education
expenditure into three components: demographic changes, changes in school
enrollment, and changes in investment per student. We project the evolution
of public education spending as a percentage of GDP throughout the expected
demographic transition from 2020 to 2050.2 Our projections consider various
scenarios, including different levels of education system coverage, the
efficiency of educational trajectories (i.e., the extent to which students
progress through grades at the expected age), and varying economic growth

rates.

We conduct this analysis for each country within SAR, namely
Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri
Lanka, across different education levels. These exercises provide a practical
tool for better understanding how policies such as universal coverage or
increased per-student investment may affect funding requirements and
resource allocation within the education system as the demographic

transition reshapes the region’s age structure.

We acknowledge that the partial-equilibrium decompositions presented
here do not capture all the complexities of the general equilibrium framework
in which real-world economies operate. For instance, an increase in public
education funding could lead to a reduction in household contributions,
potentially leaving total education spending unchanged. However, we believe
that this approach effectively highlights the key relationships between public
expenditure, demographic transition, economic growth, and education.
Focusing on these core dynamics provides a more accessible way to illustrate

these relationships compared to more complex general-equilibrium models.

Our main analysis focuses on primary and secondary education levels,
which account for the bulk of students and the budget. We divide the analysis

into four scenarios:

2 There are multiple ways to analyze education expenditure, including expressing it as a
share of government revenues or using public spending per pupil instead of the share of GDP.
Each of these approaches provides valuable insights, but they also come with trade-offs. We
focus on public education spending as a share of GDP because it is the most widely used
metric for tracking spending trends in the education sector, allowing for comparability across
countries and over time. However, this measure does not account for variations in
government revenue constraints or per-student investment levels. Future research using
alternative metrics could help deepen the understanding of the fiscal dynamics of education
spending and its implications for access and quality.



Scenario 1 - Demographic Changes Only: In this scenario, we keep
the coverage of education systems and the efficiency of educational
trajectories (i.e., the extent to which students follow the expected age-
grade progression) constant, assessing only the impact of demographic
trends. These projections capture the effects of demographic changes
alone, assuming current education policies and practices remain
unchanged. We find that, due to demographic changes alone, education
systems in SAR could have the opportunity to reinvest resources
equivalent to about one percentage point of GDP on average by 2050,
compared to 2020 levels. These projections should be interpreted with
caution, however, as in practice, shrinking student cohorts could lead to

changes in current practices.

Scenario 2 - Universal Enrollment by 2050: In this scenario, we
simulate the convergence of gross enrollment rates to 100% by 2050,
meaning universal coverage and the eradication of overage enrollment.3
Even with universal enrollment, demographic changes would still open
the opportunity to reinvest resources equivalent to 0.6 percentage points
of GDP on average by 2050 compared to 2020 levels. If these resources
remain within the education sector, they would be sufficient to finance
universal enrollment, with an additional 0.6 percentage points of GDP
available for other uses. However, while countries like Bhutan may

achieve this target easily, others, like Pakistan, could still face financing

gaps.

Scenario 3 - High-Income Country Education Expenditure Levels:
This scenario simulates a per-student public education expenditure
increase to match levels currently observed in high-income countries.
While ambitious, this target appears fully attainable for countries such as
Bhutan and the Maldives due to the demographic transition. In India, the
demographic transition would enable the reinvestment of resources within
the education sector, roughly sufficient to reach the high-income

benchmark for per-student public spending. In contrast, in Afghanistan,

3 We work with gross enrollment rates (GER) but assume that overage enrollment will be
eliminated by 2050, effectively aligning GER with net enrollment rates (NER) at 100%. This
assumption is detailed in Section 3.1, Scenario 2, which models changes in GER (denoted m)

in response to shifts in population structure. The simulation sets target values for m in 2050

and traces a linear path toward those targets. For pre-primary, primary, and secondary
education, the objective is to achieve universal net enrollment (c = 1) and eliminate overage
enrollment (s = 1), implying a convergence of GER (m) to 100%.



Bangladesh, Pakistan, and Sri Lanka, the demographic transition alone
would not be enough to finance such an ambitious target in public

education spending.

e Scenario 4 - Variable GDP Growth Rates: We use two different annual
GDP growth rates: 4%, which is the region's average in previous decades,
and a more conservative rate of 2%. Assuming that per-student public
education spending as a percentage of GDP per capita remains constant,
our estimates show that the combined effect of the demographic transition
and economic growth could open opportunities to reinvest resources within
the education sector. By 2050, public expenditure on primary and
secondary education could be reinvested to the equivalent of 1.7
percentage points of GDP under the 2% growth scenario and 2.1

percentage points under the 4% growth scenario, compared to 2020 levels.

We also present projections for pre-primary and tertiary education,
although data for these levels are less reliable. While the effects are smaller,
they are still significant, at 0.14 points of GDP for pre-primary education. A

similar reinvestment opportunity is estimated for tertiary education.

The remainder of the paper is structured as follows. In Section 2, we
provide contextual information on the demographic transition, economic
growth, and the educational landscape in the SAR countries. Section 3
summarizes the education policy responses adopted by countries in Europe
and Central Asia (ECA) to declining student populations. Section 4 details
the methodology applied data used in this paper. Sections 5 and 6 present the
findings for primary and secondary education, respectively. Sections 7 and 8
present the results for pre-primary and tertiary education, respectively.
Section 9 discusses the implications of the main results for public education

policy and presents some concluding remarks.

2. Demographic transition and education in South
Asia

In this section, we provide context on the economic, demographic, and
educational situation in SAR, which comprises eight countries: Afghanistan,
Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka. SAR
1s one of the most populated regions in the world, accounting for 23.7% of the

global population. The heterogeneities within SAR are enormous. The region
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includes India, the most populous country in the world, with approximately
1.4 billion inhabitants, and Pakistan and Bangladesh, among the top 10 most
populous countries. In contrast, the region also includes small countries such
as Bhutan and the Maldives, each with a population under 1 million (see
column 1 of Table 1).

SAR is also one of the poorest regions globally. According to World
Bank estimates for 2019, 814 million people in SAR lived on less than $3.65
a day, representing 43.7% of the world’s poor.4 The poverty rate in SAR was
46.4%, nearly double the global average of 24.1%. There is significant
variation within the region: the poverty rate ranges from 47.5% in India,
43.4% in Bangladesh, and 41.1% in Pakistan, to a negligible 0.5% in Bhutan
and 0.3% in the Maldives (see column 2 of Table 1).5

Most SAR countries are classified as lower-middle-income countries by
the World Bank (2022), with two notable exceptions: Afghanistan, a low-
income country, and the Maldives, an upper-middle-income economy. The
average GDP per capita in SAR was US$9,648 in 2022, ranging from
US$1,804 in Afghanistan to US$28,510 in the Maldives (see column 3 of Table
1).6 The region has experienced strong economic growth over the past
decades, with an average annual GDP per capita growth rate of 3.9% from
1980 to 2019. Growth accelerated to 4.4% annually between 2002 and 2019.
Despite a decline in GDP due to the COVID-19 pandemic, the economies have
recovered, and the IMF projects that growth rates will continue at similar
pre-pandemic levels. The last three columns of Table 1 show the variation in
growth rates across countries.

2.1. Demographic transition

Since 1950, the population of SAR has more than tripled, and it is projected
to grow by 24% by 2050, reaching 2.38 billion (United Nations, 2022).7 Beyond
the changes in population size, SAR countries are experiencing a significant
and rapid shift in the age composition of their populations. This demographic

transition poses several challenges related to population aging, but also offers

4 Own calculations based on data from the Poverty and Inequality Platform of the World
Bank. The figure increases to 1,523 million people when taking the $6.85 line, i.e., 41.9% of
the total number of poor people in the world.

5 Poverty is computed based on consumption and using the $3.65 a day line.

6 Data drawn from the IMF World Economic Outlook Database, released October 2023.
Constant values; purchasing power parity; 2017 international dollars.

7 Median probabilistic projections based on the probabilistic projections of total fertility and
life expectancy at birth.



opportunities. Among them is the potential to leverage the demographic

dividend to reinvest in education and improve both access and quality.

Over recent decades, fertility rates have been declining across all SAR
countries, though the timing and pace of decline vary. In the 1950s, SAR
countries had a total fertility rate of more than six births per woman. Sri
Lanka experienced a rapid fertility decline beginning in the 1960s, reaching
replacement-level fertility (about 2.1 children per woman) between 1995 and
2000. India also began experiencing a fertility decline during the 1960s, but
at a more gradual pace, reaching replacement levels only in recent years.
Bangladesh witnessed a substantial and rapid decline in fertility rates
starting in the late 1980s. Similarly, Bhutan, the Maldives, and Nepal have
shown comparable trends, with the Maldives experiencing a swifter place of
decline and Bhutan and Nepal a more gradual one. Currently, nearly all SAR
countries have fertility rates around or below replacement levels, except for
Pakistan and Afghanistan, where fertility rates remain higher at 3.5 and 4.6
children per woman, respectively.8

Due to declining fertility rates, the proportion of children and youth
under the age of 17 has been decreasing in SAR over the last decades, as
shown in Figure 1.a. In countries like Sri Lanka and India, this decline began
in the mid-1960s, whereas in Bhutan it began in the 1990s. In Afghanistan,
the proportion of children only began to decrease around 2010. As of 2022,
children under 17 represent about 25% of the population in the Maldives, 28%
in Bhutan and Sri Lanka, around 31% in Bangladesh and India, 35% in
Nepal, 43% in Pakistan, and 50% in Afghanistan.

Figure 1.a also shows the United Nations projections for the proportion
of children and youth aged 0 to 17 years over the coming decades. These
projections indicate that the decreasing trend in the share of children and
youth in the population of SAR countries will continue, providing a ‘window
of opportunity’ for demographic dividends to enhance basic education (Bloom
and Williamson 1998; Bloom et al. 2003). Specifically, the decline in school-
age population will create an opportunity for reinvesting resources within
the education sector to improve access and quality. Figure 1.b shows that this
opportunity also exists in other regions of the world that are undergoing a
demographic transition, such as Latin America and the Caribbean (LAC), and
the Middle East and North Africa (MENA). This contrasts with regions that

8 See Navaneetham and Dharmalingam (2012) for a review of the age structural transition
and demographic dividend in SAR.



have already completed this transition, like ECA, North America (NA), and
East Asia and the Pacific (EAP). Conversely, Africa faces a projected increase
in the school-age population, which presents a challenge for public education
expenditure (Bend et al., 2023).

2.2. Education: Enrollment and public spending

Over the past decade, SAR has achieved high levels of school attendance.
Nearly all children in the region have access to primary education, and
secondary education is steadily increasing (Béteille et al., 2020). Table 2
presents current primary and secondary net enrollment rates across
countries. In six out of the eight countries in the region — Bangladesh,
Bhutan, India, Maldives, Nepal, and Sri Lanka — net enrollment rates at the
primary level exceed 95%. These countries also exhibit high enrollment rates
at the lower-secondary level, surpassing 80% and approaching near
universality in the Maldives, Nepal, and Sri Lanka. However, enrollment
rates decline substantially at the upper secondary level. Bangladesh, Nepal,
and Sri Lanka show the highest enrollment rates at this level, with rates of
80% or higher. Conversely, Pakistan and, more notably, Afghanistan still face
significant challenges in achieving universal primary and secondary

education, mainly due to low enrollment rates among girls.®

Beyond primary and secondary education, SAR has also witnessed
increases in enrollment rates in preprimary and tertiary education (Béteille
et al., 2020). The average gross enrollment rate in preprimary education
stands at 58%, with rates exceeding 80% in the Maldives, Nepal, and
Pakistan. The higher education system has also expanded considerably in
SAR. For example, in India, 40.5 million students were enrolled in tertiary
education in 2022, twice as many as in 2010. India now has the second-largest
higher education system globally, behind only China, with 53 million
students, surpassing the United States with 18 million. Currently, the gross

enrollment rate in tertiary education averages 20% across SAR countries,

9 Gender gaps in the enrollment of men and women are noticeable in Pakistan and
Afghanistan. In Pakistan, the net enrollment rate of 73% in primary education, as shown in
Table 2 breaks down to 68% for women and 78% for men. The 72% rate in lower secondary
education breaks down to 65% for women and 79% for men, and the 51% rate in upper
secondary education results in 46% for women and 55% for men. In Afghanistan, the net
attendance rate in primary education is 40% for women and 54% for men, in lower secondary
education it is 17% for women and 49% for men, and in upper secondary education, it is 8%
for women and 35% for men.
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peaking in the Maldives (34%), followed by India (28%), Bangladesh (24%),
and Sri Lanka (21%).

A key factor contributing to the increase in enrollment rates in SAR is
the growth of private education. SAR has the highest enrollment rate in non-
state education among all regions, with approximately 32% of children
attending various non-state institutions (Borkowski et al., 2021). On average,
17% of primary-level students and 29% of secondary-level students are
enrolled in private schools (see the last two columns of Table 2). Bangladesh,
India, Nepal, and Pakistan have the highest participation of private

institutions at these two education levels in the region.

The private sector has also played a crucial role in meeting the demand
for pre-primary and higher education in SAR. According to the latest data
from the UNESCO Institute for Statistics (UIS), an average of 39% of children
are enrolled in preprimary private institutions, with variations ranging from
76% in Sri Lanka to 19% in Bhutan (no data available for Afghanistan). In
higher education, private institutions accommodate an average of 36% of

students, ranging from 58% in India to 12% in Sri Lanka.10

Regarding education financing, SAR has witnessed significant growth in
percentage terms, with per-student public spending on education increasing
by 54% from 2013 to 2021 in constant 2021 US dollars (Bend et al., 2023).
However, the proportion of public expenditure allocated to education in SAR
countries remains relatively low compared to countries with similar income
levels and a comparable share of the school-age population (Béteille et al.,
2020). The Education 2030 Framework for Action (UNESCO, 2015)
recommends that countries allocate a minimum of 4% to 6% of their GDP to
education. On average, SAR countries allocate only 3.5% of their GDP to
education, with nearly half of this directed towards the primary level. Bhutan
(5.7%) and the Maldives (4.2%) are the only countries in the region that
surpass the 4% threshold.

Various strategies have been employed to distribute public funds to non-
state actors involved in education, such as outsourcing auxiliary services,
providing subsidies, implementing voucher programs, and forming public-
private partnerships. These approaches typically involve government funding

with private institutions serving as the implementing entities (Borkowski et

10 See Borkowski et al. (2021) for a description of the diversity of institutional arrangements
that make up the non-state education provision in SAR.
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al., 2021). Additionally, private household spending on education in SAR is
among the highest in the world.

3. Education policy responses to declining student
populations in Europe and Central Asia

Adapting education systems to demographic shifts is challenging, as school
networks cannot be easily downsized. Despite shrinking class sizes, schools
still require teachers, infrastructure maintenance, and administrative
support, keeping fixed costs high. Without proactive policy measures,
declining student numbers do not automatically free up resources for
reinvestment. One common strategy is school consolidation, which merges
multiple schools to improve efficiency, reduce overhead costs, and enhance
educational quality by expanding subject offerings and extracurricular
activities. However, this approach often meets resistance, as schools serve as
important community institutions. Successful implementation requires early
stakeholder engagement, clear communication of long-term benefits, and
practical measures, such as reliable transportation and improved facilities, to

ensure that quality education remains accessible.

Despite the need to consolidate schools due to the demographic
transition, many countries have struggled to implement it effectively.
Moldova offers a striking example of the financial costs of delayed action.
Following a sharp post-Soviet decline in fertility, primary school enrollment
in Moldova fell by over 40%. Yet the school network remained largely intact,
with many large Soviet-era schools operating at half capacity. As a result,
education spending rose sharply—reaching nearly 10% of GDP by 2010,
almost double the level in 2001—despite a shrinking student population.
Efforts to rationalize the school network faced strong local resistance. Of the
30 planned school consolidations, only 19 were implemented, underscoring
the political challenges of closing schools even in the face of severe under-
enrollment (Capita 2012).

Armenia confronted overstaffing in its education system in the 1990s
due to falling enrollment. By 2003, the student-teacher ratio had dropped to
10.8:1, reflecting many teachers serving smaller classes. Recognizing this
inefficiency, the government implemented a major teacher rationalization
program between 2003 and 2007, which involved phasing out more than 7,000

teaching positions. This reform raised the student-teacher ratio to 13.9 by

12



2006, allowing for significant salary increases for the remaining teachers. The
Armenian experience underscores that without active intervention, declining

student numbers do not automatically lead to reallocation of resources
(Kuddo 2009).

Kosovo provides an example of how political incentives can sometimes
override demographic realities in school planning. Despite a sharp decline in
student numbers—Dbasic education enrollment fell by around 90,000 in just a
decade—the government continued expanding the school network. By 2018,
Kosovo operated 954 primary schools for 284,000 students, averaging fewer
than 300 students per school, and 122 secondary schools for 91,000 students.
Despite significant enrollment declines, the government’s 2017-2021
education strategy included plans to build 25 new schools and 18 preschools,
reflecting how political factors can drive education policies despite

demographic decline (Lumezi 2019).

Bosnia and Herzegovina illustrate how ethnic and political
complexities can further complicate school consolidation. A post-war
demographic shift left many schools with many fewer pupils. Yet, school
closures have been hindered by the country’s “two schools under one roof”
system, which segregates students by ethnicity within the same buildings. In
some areas, schools with fewer than 15 students per class continue to operate
because closing them would require ethnic minority students to travel to
majority-dominated areas, making school consolidation politically sensitive
(Goble 2010).

Kazakhstan highlights the geographical challenges of education
reform. While rural depopulation has concentrated students in urban centers,
nearly 42% of all public schools in Kazakhstan remain small, multi-grade
rural schools, collectively serving just 8% of the nation’s students. Because
many of these schools are in remote areas where the nearest alternative is
dozens of kilometers away, closures are often impractical despite low
enrollment numbers, leading to high fixed costs (AllahMorah 2021).

Some countries in Central Asia and the Caucasus, such as Georgia and
Armenia, have sought to address school consolidation challenges by
introducing special transportation and boarding programs for students from
remote areas (Kuddo 2009; Li et al. 2019). While such initiatives have eased
community concerns, progress has been gradual, and education budgets

continue to bear the costs of underutilized infrastructure.

13



4. Methodology and data

In this subsection, we present the methodology used to characterize the
evolution of public education expenditure during the demographic
transition.!! First, we provide a simple decomposition of public education
spending, followed by a description of the methodology for making aggregate
projections for the period 2020-2050 across different scenarios.

4.1. Decomposition methodology

We start with the following decomposition of public expenditure on education

as a percentage of GDP:

G
6 _ (&) 5 5
) rT ) E NN
N
where G represents public expenditure on education, Y is the GDP, Ep is the
total number of students attending public schools or subsidized private
mstitutions, E 1s the total number of enrolled students, Ns is the number of

school-age individuals, and N is the total population.

Equation (1) decomposes education expenditure as a percentage of GDP
(g) into four factors:

1.  Expenditure per student whose education is publicly subsidized (b)
as a percentage of GDP per capita (y).
1.  The proportion of subsidized students (p).
1i.  The gross enrollment rate (m), defined as the number of students
as a percentage of the school-age population.
iv.  The proportion of school-age individuals in the total population (n).

Equation (2) is a simplified version of equation (1).

(2) g=(b/y).p.mn

The decomposition in equation (2) allows for a straightforward description

of how total public investments in education (g) are related to the per-student

11 We strongly rely on the methodology proposed by Marchionni and Vazquez (2019) for Latin
American countries.
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public expenditure in education (b/y), the relevance of public (or subsidized)

education (p), education enrollment (m), and demographics (n).

The gross enrollment rate (m) can also be expressed as the product of the
net enrollment rate (the percentage of the school-age population attending
school, ¢=Es/N;) and the overage ratio (the ratio between the total number of
students and those whose age corresponds to the theoretical age for their
level, s=E/Es). In other words, m=c.s. Therefore, the gross enrollment rate in
equation (2) serves as a summary measure of both the system net coverage
(c) and the efficiency of educational trajectories (s), i.e., the extent to which
students follow the expected age-grade progression. When s = 1, all students
are enrolled at the theoretically appropriate age for their level. Values above
1 indicate inefficiencies due to overage enrollment, which may result from

late school entry, grade repetition, or delayed progression.

Education expenditure is estimated separately by education levels: pre-
primary, primary, secondary, and tertiary. For each educational level, we
assume that the resource requirements depend on the level of education, not
on students' ages within the same level. The total education expenditure is

obtained by summing across the educational levels.

Projections

The aim of this analysis is to project the evolution of public education
expenditure as a percentage of GDP over the next 30 years under different
scenarios. Each scenario is designed to isolate the effect of a specific factor—
such as demographic change, improvements in enrollment, or shifts in
efficiency—on projected education spending. By holding other factors
constant, we can assess the individual contribution of each component to the
fiscal space that could be created. Combined scenarios are not explored in this
paper. While they could offer a broader perspective, they would make it
difficult to disentangle the distinct influence of each factor, limiting the

usefulness of the analysis for targeted policy design.

Furthermore, none of the scenarios incorporates adjustments related to
teacher bargaining, school-network consolidation, or potential indirect effects
of improved learning outcomes on enrollment behavior. Therefore, the
estimates presented in this paper should be interpreted as a simplified
illustration of the demographic channel in isolation—a “current-practices”
scenario where all other components are held constant at their 2020 levels. It

1s also important to emphasize that all scenarios represent partial-
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equilibrium calculations. They are meant to illustrate the potential fiscal
space that could be generated with deliberate education policy actions, rather

than automatic savings that would materialize in the absence of reform.

We start by decomposing education expenditure in a base year to or status
quo, which, due to data availability issues discussed in the following section,
1s set in 2020. Thus, the projections cover the period from 2020 to 2050. Based
on equation (2), we propose various exercises that differ in their assumptions

about the evolution of the variables considered in the projections.
In each scenario, there are three types of variables:

1.  Fixed variables: These variables are kept at their status quo values

and are labeled with a subscript 0 (e.g., po).
1. Trend variables: These variables are assumed to follow a certain

trend or defined trajectory and are labeled with a superscript a (e.g.,

n% represents the projected value of variable n for year ). This

group includes:

e Variables moving according to external projections, such as
UNESCO population projections for n.

e Variables set to attain specific policy goals, such as enrollment
targets m. For simplicity, both types are labeled with a
superscript a.

1i.  Endogenous variables: These variables are determined by the other

variables within the framework of equation (2) and are denoted

with a superscript e (e.g., g°).
Scenarios
Scenario 1 - Only demographic changes. In this first scenario, we assess
how changes in the share of school-age individuals in the total population (n)
affect the public resources allocated to education provision (g), while keeping

all the other variables fixed at their status quo values. Equation (3) describes

this exercise:

(3) g = (b/¥)o-po-my . ¢ Scenario (1)

Although this scenario may not fully reflect real-world dynamics, as it

assumes constant education system coverage and practices, it serves as a
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useful benchmark for comparing results across different scenarios. This
scenario isolates the effects of demographic change alone, under the
assumption that current education policies and practices remain unchanged
in response to the demographic transition. As discussed earlier, in practice,
shrinking student cohorts often raise unit costs (b/y) unless staffing levels
and school infrastructure adjust; subsidy policies (p) are shaped by political
pressures; and enrollment and repetition rates (m) tend to improve as class

sizes decline.

Scenario 2 - Changes in enrollment. This scenario simulates changes in
gross enrollment rates (m) as the population structure changes. Equation (4)
represents the estimation of g under this scenario:

(4) gi = (b/y)o-po-m¢ .n¢ Scenario (2)

To set trajectories for education coverage (m), we establish target levels
for 2050 and compute the linear trajectory to reach them. For pre-primary,
primary, and secondary levels, the goal is to achieve universal net enrollment
(c=1), and eradicate overage (s=1), which implies a convergence of gross
enrollment rates (m) to 1. In contrast, since tertiary education is neither
mandatory nor inherently desirable for all, achieving universal enrollment at
this level is not deemed necessary. Furthermore, due to the lack of clearly
defined age limits for tertiary education enrollment, we refrain from
establishing net enrollment targets. Instead, we set the current average level
of gross coverage prevailing in high-income countries as the objective for SAR
countries in 2050.

Scenario 3 - Changes in benefits. In this third scenario, we assess the
impact of changes in expenditure per student as a percentage of GDP per
capita (b/y) combined with changes in the share of school-age individuals in
the total population, while keeping the coverage rates fixed. This scenario is
represented by equation (5):

(5) g = (b/YV)E. po-my .n¢ Scenario (3)

To simulate the trajectory of expenditure per student as a percentage of

GDP per capita (bly), we set the current average level in high-income
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countries as the target level for SAR countries and simulate a linear

convergence to that level by 2050.

Scenario 4 - Economic growth. In this last scenario, we assess the impact
of increases in GDP per capita annual growth rates of 2% and 4%. In Scenario
(4.1), it 1s assumed that expenditure on education per student (b) remains
fixed with economic growth, while Scenario (4.2) assumes it evolves according
to the elasticity with respect to GDP per capita. These scenarios are

represented by Equations (6) and (7):

(6) gi = (bo/ ¥ .pg-my .n¢ Scenario (4.1)

(7) gi = (bE/y8) .po-mg .n¢ Scenario (4.2)

The growth elasticities of education expenditure are obtained from
regressions with country fixed effects, estimated using data from the
UNESCO Institute for Statistics (UIS) database, which includes a panel with
annual information for over 170 countries since the 1970s. These elasticities
of expenditure per student with respect to GDP per capita (n) for each
educational level are reported in Table Al in the Appendix. By combining
these elasticities with projected GDP per capita growth rates (y), assumed to
be 0.02 or 0.04, we obtain the simulated trajectories for b. Formally,

(8) y& =y,(1+ )t

) bi = bo(1+n.y)"

To summarize the previous discussion, Table 3 provides details of the

assumptions for each of the four scenarios.

We recognize that the partial-equilibrium decompositions presented here
do not fully account for the complexities of a general equilibrium framework,
which better reflects how real-world economies function. Nevertheless, we
believe this approach effectively captures the fundamental relationships
between public expenditure, demographic shifts, economic growth, and
education. By emphasizing these core interactions, it offers a more
straightforward way to illustrate these connections compared to more

intricate general equilibrium models.
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4.2. Data

In this subsection, we present the data used for the initial year decomposition
and the simulated trajectories from 2020 to 2050 under the various scenarios

discussed in the preceding section.

As a starting point, we decompose public education expenditure using
equation (2) for 2020, which we take as the base year or status quo. For this
decomposition, we use UIS data on educational variables, including
expenditures and enrollment.12 Since 2020 was significantly impacted by the
COVID-19 pandemic, we use 2019 data for expenditures and enrollment
rates, or the most recent available year if 2019 data is unavailable. For
population data, we use the 2022 Revision of the World Population Prospects
(WPP) produced by the Population Division of the United Nations
Department of Economic and Social Affairs (United Nations, 2022), which
provides population statistics from 1950 to the present. This was the latest
available version at the time this study was conducted. Table 4 provides the
definitions for each variable in equation (2) and their sources, while Table A2
in the Appendix shows the years of data used for each variable in the status

quo.

To determine the school-age population, we use the theoretical age
ranges for starting and completing each educational level. The most common
theoretical age ranges in the region are 3 to 4/5 years for pre-primary, 5/6 to
9/10 years for primary, and 10/11 to 16/17 years for secondary. However,
differences across countries are evident, as shown in Table 5. For higher
education, where there are no clear age limits, we set an ad hoc age range of
4 years, starting at 17/18 years, which is the theoretical age for completing

secondary education.

Public education expenditures typically include financing of public
education and public subsidies to private education. Due to a lack of updated
information on these components, we make two extreme assumptions to

assess the robustness of the results:

1.  All students are publicly subsidized: We assume that all students

are subsidized with public funds, either in public or private schools.

Therefore, Ep=FE in equation (1) and then p in equation (2) is equal

12 We use international databases instead of relying on country-specific administrative data
to facilitate cross-country comparisons.
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to 1. This assumption provides a lower bound for b, as its base year
value is obtained as a residual from the decomposition.

1.  Only public-school students benefit from public spending: We

assume that only students in public schools benefit from public
spending in education. In this case p= p. <1, where p. is the share
of students in public schools. This assumption provides an upper-
bound for b.

For population projections, we use the 2022 Revision of the United
Nations’ WPP, which offers projections up to 2100 based on various
assumptions about the evolution of fertility, mortality, and international
migration. This was the latest available version at the time this study was
conducted. The WPP includes nine alternative projection variants
summarized in Table A3 in the Appendix. We use the medium variant, which
represents the most plausible scenario with intermediate fertility changes,

normal mortality declines, and standard migration flows.

The WPP’s single-age population projections allow us to track the
projected evolution of age groups corresponding to each educational level (NS)
and the total population (V) in each country. Figure 2 illustrates the projected
evolution of the school-age population’s share in the total population (n®) for
the eight countries in SAR. The figure shows a gradual decline in the share
of the school-age population over the next few decades, with significant
heterogeneity across countries. For instance, in Bangladesh, Nepal, Bhutan,
India, and Sri Lanka, the proportion of children and youth of primary or
secondary school age was around 23% in 2020 (Figure 2). This level is
projected to be reached by Afghanistan and Pakistan only by 2050, and is
expected to decrease to around 16% by 2050, a level already reached by the
Maldives in 2020.

5. Characterization of the status quo for primary
and secondary education

In this section, we focus on primary and secondary levels of education, which
have the bulk of students and have the most complete and reliable data. For
simplicity, we refer to primary and secondary education as basic education.
Although pre-primary education is often regarded as part of basic education,
we analyze it separately in Section 6. Also, the analysis of tertiary education

1s deferred to Section 7.
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Based on the information described in the previous section, we
characterize the decomposition of education expenditure in the status quo
using equation (2). Table 6 presents this decomposition for primary and
secondary education in each country, along with regional mean values. These
means are not weighted by population to avoid being skewed by India, which

accounts for nearly 75% of the SAR population.

The average public expenditure on basic education is 2.7% of GDP,
distributed as 1.5% for primary and 1.2% for secondary education. However,
there is considerable heterogeneity across countries. For instance, total public
spending in basic education as a share of GDP ranges from just 1.5% in Sri
Lanka to 5.1% in Bhutan. Typically, spending is highest in primary
education, except for India and Sri Lanka.

According to equation (2), public expenditure on education as a share
of GDP (g) is the result of four factors: the proportion of the school-age
population (n), the gross enrollment rates (m), the share of students financed
with public funds (p), and per student public expenditure as a percentage of
GDP per capita (b/y). For the decomposition in the base year, we have the
following values:

1. Demographic term (n): On average, 23.5% of the SAR population is
of school age and potentially users of the public education system. This
varies depending on the stage in the demographic transition, from
30.9% in Afghanistan, a country in an early stage of the demographic
transition, to 16.3% in the Maldives, a country where the demographic

transition is almost over.

1. Access to education (m): The mean gross enrollment rate for basic
education in the region is 89.4%, ranging from 105.3% in Nepal to
67.1% in Pakistan. Primary school enrollment is nearly universal,
often exceeding gross enrollment rates of 100% due to overage
enrollment. Secondary school enrollment averages 75%, ranging from
44.9% in Pakistan to over 100% in Sri Lanka.

1.  Public sector participation (p): Column 5 in Table 6 shows the
share of students in public schools (pv). On average, 76% of students in
the region attend public basic education schools. This share ranges
from over 90% in Afghanistan, Bhutan, the Maldives, and Sri Lanka to

just 33.5% in Bangladesh. On average, public schools' participation in
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total enrollment is higher at the primary level (82.9%) than at the
secondary level (71.2%).

1iv. Generosity of public spending (b/y): The degree of generosity of
public spending per student as a percentage of GDP per capita (b/y)
depends on subsidies to private education. Assuming all students
benefit from public expenditures, b/y averages 13% for the region for
the two educational levels. If only public-school students benefit, b/y
increases to 18%. The generosity of the fiscal effort in basic education
is lowest in Sri Lanka (7.1% to 7.5%, depending on the assumption
about p), and the highest in Bhutan (23.5% or 25.3%).13

To characterize the status quo in each country, we compare each term
in equation (2) as a proportion of the (unweighted) regional mean. Table 7
shows these results for basic education. For instance, in Pakistan, public
expenditure on basic education as a share of GDP is 72% of the regional mean.
This is not due to the demographics, as n in Pakistan is 22% higher than the
regional mean. Instead, it is due to a low enrollment rate (75% of the regional
mean) and a low expenditure per student (78% to 85% of the regional mean,

depending on p).

Based on the results in Table 7 for the remaining countries, we conclude
that Sri Lanka's low expenditure share (g) is due to its low generosity per
student (b/y). Instead, g is relatively high in Bhutan due to high (b/y), and
high in Nepal due to high enrollment — 1i.e., high (m). Afghanistan's
expenditure (g) is near the regional mean due to factors that compensate each
other — a large school-age population (n) balanced by low (b/y) and (m).
Instead, in the Maldives, g is also not far from the regional mean but for
different reasons — a low (n) offset by a high (b/y). Finally, India’s expenditure

(g) 1s relatively low due to low values for (n), (m) and (p).14

13 In general, the assumption on p has a minor impact on the estimates for b/y. The only
notable exceptions are observed in the case of India, where the estimates for b/y double when
p decreases from 1 to p.. Moreover, Bangladesh stands out, as the estimates for b/y in
secondary education experience a substantial growth ranging from 7.2% to 117%.

14 The results for Bangladesh are highly dependent on the assumptions for p.
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6. Results for primary and secondary education

Table 8 presents a summary of the main results for primary and secondary
education. The first column shows public expenditure as a share of GDP (g)
in the base year, which are the same values presented in the first column of
Table 6. Subsequent columns report projected changes in (g) between the base
year and 2050 under alternative scenarios. For instance, the value of -0.6 in
the second column for Afghanistan means that g would be 0.6 points lower in
2050 compared to 2020 (i.e., g would fall from 2.9% to 2.3%) under scenario 1,
which assumes only demographic changes (n) occur. For scenario 3, the table
includes results for two alternative assumptions about p. However, the
projections under scenarios 1 and 2 are not affected by the assumption about
p because both p and b/y remain constant in these scenarios. Therefore, the
value of the product (b/y)xp is the same whether p=1 or p=pu..

Scenario 1: Only demographic changes

In the first scenario, we assess changes in fiscal effort in education (g) due to
changes in the share of school-age individuals in the population (n), while
holding other factors constant at their status quo values (Equation 3). These
provide projections that capture the effects of demographic trends alone,
assuming that current education policies and practices remain unchanged
during the demographic transition. The results, presented in column (1) of
Table 8 for 2050 and Figure 3 for the dynamics over time, indicate that g
decreases for all countries. With enrollment rates (m) and generosity per
student (b/y) remaining constant, the demographic transition would reduce
education spending from 2.7% of GDP in 2020 to 1.8% in 2050. As a result, by
2050, the region would have resources available for reinvestment equivalent
to 0.9 GDP points on average. This illustrates the enormous opportunity that
the demographic transition opens to reallocate funds within the education

sector to improve enrollment rates and learning outcomes.15

15 To assess how sensitive the projected savings are to potential adjustments in education policies and
practices, we estimate the elasticities of coverage (m) and benefits per student (b/y) with respect to
demographic changes (n) in basic education, and the allow those elasticities to operate in the projections.
The estimated elasticities are obtained from regressions with country fixed effects using data from the
World Population Prospects and the UNESCO Institute for Statistics (UIS), which provide a panel with
annual information for over 170 countries since the 1970s. The results show that the headline saving of 0.9
GDP points is reduced to 0.6 if b/y is allowed to adjust according to the estimated elasticities, and to 0.3 if
m adjusts. The details of this exercise are reported in Appendix B, while the following subsections present
additional scenarios with alternative trajectories for b/y and m.
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The impact of demographic change with constant enrollment rates and
“quality” varies significantly across countries, with Bhutan experiencing the
largest decrease in education spending (-2.1) and Sri Lanka and Pakistan the
smallest (-0.4 and -0.5, respectively). This variation is explained by
differences in projected demographic trends and current b/y levels. As
mentioned earlier, Bhutan is one of the most advanced countries in the region
in terms of the demographic transition, but it still anticipates a significant
decline in the share of the school-age population (n) over the next 30 years —
see Figure 2. At the same time, Bhutan has the highest value of b/y in the
region, so reducing the number of students in schools would result in
significant opportunities to reallocate resources. In contrast, Sri Lanka is not
expected to undergo such substantial changes in the share of school-age
children in the future. Moreover, Sri Lanka has low values of b/y, so reducing
the number of students at school will not translate into substantial
reinvestment opportunities. This also explains the low values of reinvestment
opportunities estimated for Pakistan. The impact of the demographic
transition on g would also be mild in Afghanistan and Bangladesh due to low

values of b/y, while the impact would be around the regional mean in India,
Maldives, and Nepal.

Scenario 2: Changes in enrollment rate

This scenario examines if reinvesting the resources resulting from the
demographic transition estimated in scenario 1 would be sufficient to reach
the goals of universal net enrollment and eradication of overage (Equation 4).
These objectives together imply a convergence of gross enrollment rates (m)
to 1 by 2050. Column (2) of Table 8 shows the resulting impact of these
combined changes on g, while Figure 4 displays the dynamics over time. On
average, demographic changes in the region would allow reinvesting
educational resources equivalent to 0.6 percentage points of GDP even after
achieving universal enrollment in primary and secondary education. In other
words, on average and across most countries, leveraging the demographic
dividend would be enough to finance an expansion of coverage to reach
universal enrollment in primary and secondary education, while still leaving
additional resources — 0.6 percentage points of GDP on average — to improve

educational quality.16

16 These results are similar to those obtained in the robustness exercise shown in Scenario b1 of Appendix
B, where enrollment rates () are allowed to adjust endogenously to demographic changes according to the
estimated elasticities.
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Some countries, such as Bhutan, could achieve universal education
with the same resources thanks to the demographic transition while still
having 2 percentage points of GDP available to reallocate within the
education system. This is due to the significant impact expected from the
demographic transition and the already high enrollment rate in the baseline,
which is close to 100%. In contrast, for other countries like Pakistan, the goal
of universal education is much more ambitious. The reallocation of resources
from the demographic transition would not be enough, as the country would
still need to increase g by 0.3 percentage points of GDP to achieve this goal
by 2050. This is because of the low baseline enrollment rate in basic
education, at only 67.1%, and the relatively slow rate of decline in the share

of the school-age population (n).17

Scenario 3: Changes in per student expenditure

This scenario assesses how changes in expenditure per student as a
percentage of GDP per capita (b/y) impact reinvestment opportunities within
the education system through the demographic transition, while maintaining
current gross enrollment rates (see Equation 5). Expanding benefits or per-
student expenditure in terms of GDP per capita to the level of high-income
countries would require a substantial increase in resources. However, in some
countries, the demographic transition would allow the reallocation of
sufficient resources within the education system. Column (3a) of Table 8
shows that, on average, g must increase by 0.2 percentage points of GDP to

reach the high-income countries b/y goal, under the assumption of p=1.18

Reinvesting resources from the demographic transition will be more than
enough to finance the expansion of per pupil spending relative to GDP per
capita (b/y) in Bhutan and the Maldives, and nearly in India — see Figure 5
for the dynamics over time.19 In contrast, countries with a low initial b/y ratio,
such as Afghanistan, Bangladesh, Pakistan, and Sri Lanka, would still need

significant additional resources to reach this ambitious target. For instance,

17 There is a twist in the results of column (2) worth mentioning. The goal in scenario 2 is to
reach m=1 by attaining both universal net enrollment and eradication of overage. In
countries such as Nepal and Sri Lanka overage is high so gross enrollment rates (m) are in
fact higher than 1. In those cases, reaching m=1 might actually imply a fall in the fiscal
resources needed. That is in fact what happens when comparing column (2) and (1) for Nepal,
although the changes are negligible.

'8 In contrast, Scenario b2 in Appendix B shows that if b/y adjusts to demographic change in the same way
it has responded in the past, the available savings would amount to 0.3 GDP points.

19 In fact, the level of 5/y in Bhutan is higher than in the advanced economies, so this goal
does not imply any additional fiscal effort.
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even after reallocating resources from the demographic dividend, Sri Lanka
would need to increase public education expenditure by 1.7 percentage points
of GDP to achieve the goal of raising per-pupil spending relative to GDP per

capita.

In general, the results are similar under the assumption that public
education spending benefits only students at public schools (p=p.) — see
column (3b) of Table 8 and Figure 6 for the dynamics over time.20 On average,
the resources generated by the demographic transition in the region would be
just enough to finance an expansion in benefits to reach the level of b/y of the
high-income countries. In a few countries, the difference between columns
(3a) and (3b) is sizeable. The case of Bangladesh is helpful to illustrate these
gaps. Bangladesh has a very low share of secondary-level students enrolled
in public schools — just 6%. If we assume that public spending benefits all
students regardless of the school type, the level of b/y would be low, and hence
it will be very costly for Bangladesh to reach the target of the high-income
countries per-student public expenditure — 0.9 percentage points of GDP,
according to the estimates in column (3a). Instead, if we assume that public
spending benefits only students at public schools, then b/y would be high, and
the goal set would be easier to attain. In fact, the additional resources
generated by the demographic transition would be enough in Bangladesh to

reach the goal — see column (3b).

Scenario 4: Economic growth

To enhance clarity in the presentation, we have thus far assumed no growth
in GDP per capita. However, SAR countries did grow in the past and are
expected to continue growing in the future. In this scenario, we work with two
assumptions about economic growth. The first one assumes a rate of 4%,
which is similar to the mean GDP per capita growth rate observed in previous
decades. The second one takes a more conservative forecast of 2%. We also
assume that benefits (b) follow any of the following paths: (i) remain constant
(Equation 6); or (i1) adjust according to some estimated elasticities (Equation
7). For simplicity, the last four columns of Table 8 show the results under the

assumption of p=1 — see Figures 7 and 8 for the dynamics over time.2!

20 To simulate this scenario, the goal of reaching the value of b/y of high-income countries
was modified to consider only spending aimed at public schools in those countries.

21 Most results are similar under the assumption p=p.. Results are available upon request.
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The combined effects of the demographic transition and economic
growth result in significantly more resources available for reinvestment to
improve educational outcomes. Assuming a fixed b, on average, g would
decrease in the region by 1.7 percentage points of GDP in a scenario with a
2% growth rate and by 2.1 percentage points of GDP with a 4% growth rate.

These resources could be used to enhance enrollment and accelerate learning.

Alternatively, if we assume that b responds to economic growth, the
decrease in g would be smaller but still non-negligible. For instance, with a
4% growth rate, the average fall in g is 0.4 percentage points of GDP.
Moreover, all countries are expected to experience a decrease in g, except for

Afghanistan, where g would remain unchanged.?22

Tables 9 and 10 show the results for primary and secondary education
separately. To facilitate interpretation of these results, Figure 9 summarizes
the contributions of the two educational levels to changes in g for the regional
mean. Given the greater weight of primary education in public spending, its
relevance in the results for demographic and enrollment changes is higher.
In contrast, secondary education is more relevant in simulations of changes
in benefits. This is primarily because the goal of achieving high-income

countries’ b/y is further from being met for secondary education.

7. Results for pre-primary education

Before delving into the results, it is important to highlight two key points.
First, there 1s insufficient information available on public expenditure on pre-
primary education in Afghanistan, Bangladesh, and Sri Lanka, leading to
their exclusion from this analysis. Second, as illustrated in Table 5, there is
considerable variability in the mandatory age range for pre-primary
education across countries. To ensure comparability, we have adopted a
standardized age range of three years, counting backward from the last year
of mandatory pre-primary education. Consequently, we utilize the 3-to-5 age
range for Bhutan, India, and the Maldives, and the 2-to-4 age range for Nepal
and Pakistan.

22 Tt is important to keep in mind that although the drop in g is smaller in this scenario, it is
also a scenario where benefits (b) increase.
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7.1. Status quo

Table 11 characterizes the status quo (Equation 2) for pre-primary education
in SAR countries. The average regional public expenditure at this level stands
at 0.43 percentage points of GDP, ranging from a mere 0.09 percentage points
of GDP in India to 0.80 percentage points of GDP in the Maldives.

This significant variation in public spending at the pre-primary level
does not seem to be driven by demographics (i.e., n in equation 2). For
instance, the share of children aged 3 to 5 in India i1s 5.1% — just slightly below
the regional average of 5.6% — despite being the country that allocates the
least public resources to this educational level. On the other hand, in the
Maldives, one of the region's more advanced countries in the demographic
transition, the share of children aged 3 to 5 is 4.6%. However, it is the country

that invests the most in pre-primary education.

There are also contrasts in access and coverage of pre-primary
education (m). The mean pre-primary gross enrollment rate is 70.6%, ranging
from a modest 35.7% in Bhutan to 82.6% in Pakistan and up to 86% in the
Maldives and Nepal.

Public education predominates in pre-primary education, as it does at
the primary and secondary levels. On average across the five SAR countries
in Table 11, 70% of students attend public institutions, while the remaining
30% attend private schools. The role of the private sector is less prominent in
Bhutan and India, covering around 20% of the total students, whereas it
constitutes between 35% and 39% in the Maldives, Nepal, and Pakistan.

Public spending per student, expressed as a percentage of GDP per
capita (b/y) , hinges on assumptions about subsidies to private education. If
all students benefit from public expenditures, regardless of the type of school
they attend, b/y averages around 11.2% for the region, ranging from just 2.9%
in India to 20.4% in the Maldives. Conversely, if public spending exclusively
benefits students at public institutions, b/y increases by almost 50%, on
average. The impact of this assumption varies across countries, with the
estimate for b/y multiplying from 1.24 times in Bhutan to 1.63 times in
Pakistan.

Table 12 provides a breakdown of each term in equation (2) as a
proportion of the (unweighted) mean for the entire region. The table suggests
that g at the pre-primary level is particularly low in India, mostly due to very

low generosity per student (b/y). In contrast, the Maldives shows the highest
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g — 82% above the regional average — due to both very high enrollment and
generosity per student (b/y). Pakistan also exhibits relatively high g at the
pre-primary level because of a high enrollment rate, a large share of children
in the population, and close-to-average generosity of public spending at that

level.

7.2. Projections

Table 13 provides an overview of the key findings from the simulations for
the pre-primary level. Column (1) focuses on scenario 1 — i.e., demographic
changes alone. Across the five countries in the table, the demographic
transition i1s expected to reduce the resources required to sustain a pre-
primary education system at current enrollment rates and per-student
investment levels. On average, the demographic transition would allow for
reallocating resources within the education system amounting to 0.14
percentage points of GDP, spanning from a marginal 0.03 percentage points
of GDP in India — characterized by very low spending per student— to more
pronounced savings in Pakistan (0.16 percentage points of GDP) and
Maldives (0.28 percentage points of GDP), where enrollment rates and

spending per student in pre-primary education are relatively high.

In scenario 2, demographic changes are coupled with adjustments
aimed at achieving a 100% gross enrollment rate in pre-primary education by
2050. Column (2) of Table 13 illustrates the change in g associated with these
combined modifications. While demographic changes facilitate, on average,
the attainment of the enrollment target in the region, they prove insufficient
for some countries. The simulation indicates an average decrease of 0.04
percentage points of GDP in g, with values peaking at 0.18 percentage points
of GDP in Bhutan, a country far from the desired goal.

Setting the objective of aligning benefits per student in pre-primary
education with the levels of high-income countries is an ambitious aspiration
for SAR countries. On average, these five countries should increase b/y by
33% assuming p=1 or 60% if p= p. by the year 2050. Column (3a) shows that,
assuming p=1, the surplus resources generated by the demographic transition
will more than adequately fund the expansion of b/y only in Bhutan and the
Maldives. Similar results are observed when considering the scenario where
public spending in education exclusively benefits students at public schools

(p= pu), as shown in Column (3b).
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Finally, the combined impact of demographic transition and economic
growth results in significantly more resources available for reinvestment to
improve pre-primary education outcomes. On average across the region, if b
remains fixed, g is projected to decrease by 0.27 (0.34) percentage points of
GDP under a 2% (4%) growth rate. Alternatively, if we assume that b

responds to economic growth, the decrease in g is diminished but still present.

8. Results for tertiary education

This section focuses on the analysis of tertiary education. The considerable
heterogeneities across countries are magnified at the tertiary level of
education. SAR countries substantially differ in enrollment at that level, the
role of the private sector in service provision, and the size of public education
spending. In addition, information gaps are more serious than at other levels,

and thus conclusions should be drawn more cautiously.
8.1. Status quo

Table 14 presents the status quo (Equation 2) for tertiary education in each
country. The average public expenditure on this level in the region is 0.52
percentage points of GDP, with significant variation across countries. For
instance, Pakistan spends just 0.14 percentage points of GDP in tertiary
public education, while India allocates 1.33 percentage points of GDP. This
enormous gap does not seem to be driven by demographics (n). On average,
7.7% of the region’s population is of tertiary education age, with most
countries aligning closely with this figure.23 Notable exceptions include Sri
Lanka (6.1%) and the Maldives (5.4%), where the more advanced stages of
the demographic transition result in a smaller proportion of youth in the
tertiary education age range.

Differences in access to tertiary education (m) across countries are
quite large. The average gross enrollment rate is 19.6%, ranging from 9.7%
in Afghanistan to 34.1% in the Maldives. Bangladesh (24%) and India (28.6%)

are also countries with enrollment rates well above the regional average.

Although public education remains dominant, the share of students in
public institutions is the lowest across all educational levels (60.8%). Around
40% of tertiary students attend private institutions. The role of the private

23 See Table 5 for the official age of entrance and completion of the tertiary level in each
country.
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sector is minimal in Bangladesh and Pakistan, whereas it represents half of
the enrollment in Afghanistan and the Maldives and 58% in India. Public
spending on education per student, as a share of GDP per capita (b/y),
depends on the assumption about subsidies to private education. If we assume
that all students benefit from public expenditures, irrespective of the type of
school they attend, b/y would be around 35% on average, with values ranging
from 13.4% in Pakistan to 63.5% in India. Conversely, if only public students
benefit, b/y nearly doubles on average. The impact of the assumption on p is
particularly large in India, where the estimate for b/y is multiplied by 2.4

when assuming p= pu.

Table 15 shows each term in equation (2) as a proportion of the
(unweighted) mean for the region. The table suggests that g at the tertiary
level is particularly low in Pakistan due to both very low enrollment and
generosity per student (b/y). The opposite occurs in India, a country with high
enrollment rates (relative to the region) and very generous public spending

per student.
8.2. Projections

Table 16 summarizes the main results of the simulations. The results for
scenario 1 (only demographic changes) show that the demographic transition
will reduce demand for public funds, maintaining current enrollment rates
and per-student spending. On average, the demographic transition would
allow for reallocating resources within the education system, amounting to
0.14 percentage points of GDP, ranging from 0.02 percentage points of GDP
in Pakistan, a country with low enrollment and low spending per student, to
0.39 percentage points of GDP in India, a country with a relatively high

enrollment rate and spending per student in tertiary education.

Scenario 2 incorporates demographic changes and a target to reach a
65% gross enrollment rate by 2050, which is the current average in high-
income countries. Column (2) of Table 16 shows that demographic changes
alone won'’t suffice to reach this target. On average, g will need to increase by
0.76 percentage points of GDP to reach this goal, with Afghanistan needing
an increase of 2.54 percentage points of GDP, as the country is currently very

far from this target.

On average, SAR countries currently have levels of per-student benefit
as a percentage of GDP per capita that are 14% higher than in high-income
countries assuming p=1 (47% higher if we assume p= pu). Although achieving

the current levels of high-income countries might look like a very ambitious
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goal, this seems feasible in countries like Bangladesh and Pakistan, given the
demographic transition. Column (3a) shows that, under the assumption of
p=1, reinvesting resources from the demographic transition would allow to
expand b/y in most countries. The results are similar under the assumption
that public spending in education only benefits students in public schools (p=

pu) — see column (3b).

Finally, the combined effect of the demographic transition and
economic growth would further increase reinvestment opportunities.
Assuming that b remains fixed, g would, on average, decrease by 0.3
percentage points of GDP in the scenario of 2% growth rate (and by 0.39
percentage points of GDP in the scenario of 4% growth rate). The results are

slightly lower if we assume that b responds to economic growth.

9. Public education policy implications and
concluding remarks

Despite progress over the last decade, SAR countries still face significant
challenges in improving both access to education and, more critically,
learning outcomes. The region's changing demographic landscape presents a
unique opportunity to address these challenges. As the proportion of school-
age children declines, there is growing potential to reallocate resources within
the education system to improve both access and learning. Realizing this
opportunity, however, requires governments to align policies on staffing,
school networks, and subsidy rules with ongoing demographic trends. By
leveraging the demographic dividend and ensuring that resources remain
within the education sector, SAR countries can make significant strides

toward building a more educated and skilled workforce.

This paper examines the extent to which demographic change can help
create fiscal space for investment in education by projecting public education
expenditure as a share of GDP over the next 30 years across the eight
countries in SAR. Our analysis incorporates demographic trends, along with
assumptions about coverage levels, the efficiency of educational trajectories
(i.e., students progressing through the system at the expected age-grade
level), and economic growth. The primary focus is on basic education—
primary and secondary—as these account for most students and the bulk of
public education spending. While the approach uses partial-equilibrium

decompositions and cannot capture all real-world complexities, it provides

32



useful insights into how demographic shifts could affect education financing

in the region.

Our findings suggest that demographic changes alone could free up
nearly one percentage point of GDP in resources currently allocated to basic
education. Even after achieving universal basic education, approximately 0.6
percentage points of GDP could be redirected on average to improve learning
outcomes. In smaller countries like Bhutan and the Maldives, this fiscal space
could support per-student investments comparable to those in high-income
countries. When economic growth is factored in, potential dividends could
increase even further—up to two percentage points of GDP—depending on
each country's specific demographic trajectory, economic growth, and the

structure of its education system.

However, these potential gains are not automatic. Without deliberate
policy interventions, education systems may remain locked into inefficient
spending patterns, particularly if they fail to adjust to falling student
numbers. A key barrier is the rigidity of fixed costs: teacher salaries,
infrastructure maintenance, and administrative overheads do not decline in
proportion to shrinking enrollment. A class of 20 students still requires a
teacher, even if it once held 30. Meanwhile, underutilized school buildings

continue to incur maintenance costs, placing additional strain on budgets.

One of the most effective ways to manage demographic shifts in the
education sector is through school consolidation—merging smaller schools
into larger, more efficient institutions. This can reduce overhead costs,
improve resource allocation, and enhance educational quality by broadening
curricula and 1improving access to specialized teachers. Yet school
consolidation is politically sensitive. Communities are often reluctant to see
local schools close, particularly when schools serve as historical, social, and

community hubs.

To overcome these barriers, policymakers must build community
support through early engagement and transparent communication about the
long-term benefits of consolidation. Demonstrating improvements in school
quality and facilities can help build public trust. Investments in safe and
reliable student transportation are also essential to ensure that school
closures do not compromise access, particularly in rural areas. Similarly,
flexibility in teacher recruitment and deployment policies is needed to adapt

to changing enrollment patterns. Crucially, any efficiency gains must be
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reinvested in education—whether through improved learning environments,

upgraded school infrastructure, or enhanced teacher training and support.

South Asia can learn valuable lessons from ECA's experiences, where
several countries have faced similar demographic transitions. Many ECA
countries encountered that declining student populations did not
automatically lead to cost savings due to structural and political challenges.
Moldova, for example, faced a significant challenge following a 40% decline in
primary school enrollment after a post-Soviet fertility drop. Despite this
demographic shift, the school network remained largely unchanged, with
many schools operating far below capacity. This inefficiency drove education
spending up to nearly 10% of GDP by 2010—almost double its 2001 level—
due to the high costs of maintaining underutilized schools. Political resistance
further complicated efforts to consolidate schools, limiting progress despite

the clear need for reform.

Armenia struggled with overstaffing in the 1990s as student numbers
declined. Between 2003 and 2007, the government implemented a teacher
rationalization program that successfully increased the student-teacher ratio
from 10.8 to 13.9, freeing up resources for salary increases. In contrast,
Kosovo continued to expand its school network despite a sharp decline in
student numbers, resulting in inefficient resource allocation. By 2018, Kosovo
operated 954 primary schools for just 284,000 students—an average of fewer
than 300 students per school. Similarly, Bosnia and Herzegovina faced
challenges in school consolidation due to political and ethnic divisions. The
"two schools under one roof" system, which segregates students by ethnicity
within the same buildings, has made closing under-enrolled schools
particularly difficult. In Kazakhstan, urbanization has concentrated students
in cities, yet nearly 42% of public schools remain in sparsely populated rural
areas. Many of these schools are small, multi-grade institutions with high
costs, but closing them i1s impractical because students would have to travel

long distances.

Although school consolidation is complex, some countries have
successfully implemented reforms that balance cost efficiency with
educational quality. Georgia and Armenia, for example, introduced student
transportation and boarding programs to facilitate school mergers in remote
areas. These policies have helped ease community concerns and optimize
resource allocation, though progress has been gradual, and underutilized

infrastructure continues to strain education budgets.
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Strategic school network planning will be critical for SAR countries to
harness the fiscal and educational benefits of demographic change.
Governments must adopt a forward-looking approach to education financing
that accounts for declining student populations and evolving geographic
distribution. To fully realize the potential of the demographic transition, a
focused set of policy measures is needed. These include teacher redeployment
or voluntary attrition programs to gradually align staffing levels with reduced
enrollment; the consolidation of under-enrolled schools; and cross-sectoral
coordination to repurpose surplus school infrastructure for community
services such as vocational training or health outreach. Investments in
student transportation are also essential to ensure continued access to
education in rural and remote areas. Equally important are fiscal
mechanisms that ensure any savings—particularly from reduced wage
expenditures—are reinvested into learning-enhancing inputs, including
improved teaching and learning materials, upgraded school infrastructure,
and ongoing teacher training and professional development. Without such
deliberate, well-coordinated reforms, the fiscal space created by demographic
change risks being lost to inefficiencies rather than being used to strengthen

education systems and build a more skilled workforce.
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Tables and figures

Table 1: Basic indicators by country — population, poverty, GDP and growth

rates.
Growth rates
Population  Poverty P/c GDP 1980-2019 2002-2019 2022-2028

Afghanistan 38,972,231 N/A 1,804 N/A 3.1% N/A
Bangladesh 167,420,951 43.4 6,751 3.3% 5.0% 5.8%
Bhutan 772,506 0.5 11,196 5.7% 5.7% 3.2%
India 1,396,387,127 47.5 7,112 4.4% 6.0% 5.4%
Maldives 514,438 0.3 28,510 4.7% 4.9% 4.3%
Nepal 29,348,628 40.8 4,054 3.0% 3.9% 3.0%
Pakistan 227,196,741 41.1 5,670 2.3% 2.2% 1.3%
Sri Lanka 21,715,080 11.8 12,083 4.2% 4.7% N/A
Mean (unweighted) 26.5 9,648 3.9% 4.4% 3.8%
Total 1,882,327,702 46.4

Notes: GDP measured in constant values, purchasing power parity, 2017 international dollars.
Sources: population drawn from United Nations Population Division; poverty corresponds to the
headcount ratio reported in the Poverty and Inequality Platform of the World Bank using the poverty
line of $3.65 a day; GDP per capita drawn from the IMF World Economic Outlook Database, released

October 2023; annual growth rates are computed from GDP per capita from the same source.

Table 2: Descriptive statistics of primary and secondary education.

Net enrollment rate

Share of students in private

schools
. lower upper .
primary primary secondary
secondary secondary
Afghanistan 47% 33% 20% 7% 4%
Bangladesh 100% 82% 79% 24% 94%
Bhutan 94% 85% 67% 4% 10%
India 99% 87% 56% 44% 52%
Maldives 98% 96% 55% 4% 5%
Nepal 96% 96% 81% 17% 24%
Pakistan 73% 72% 51% 34% 34%
Sri Lanka 97% 97% 86% 3% 7%
Mean (unweighted) 88% 81% 62% 17% 29%

Note: The net enrollment rate is the total number of students of the official age group for a given level
of education who are enrolled in any level of education, expressed as a percentage of the corresponding

population. The data corresponds to 2023 or the last year available.

Sources: UNESCO Institute of Statistics (UIS). For all countries, except Afghanistan, net enrollment
rates come from UIS, based on school register or school census for data on enrollment by age, and UNPD
population estimates for school-age population. The data corresponds to 2023 or the most recent year
available. For Afghanistan, UIS reports net attendance rates based on household survey data for 2022.
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Table 3. Scenarios for education expenditure projections 2020-2050.

Scenario 1: . .
. Scenario 2: Changes| Scenario 3: Changes Scenario 4: Economic growth
Demographic ) . .
in coverage in benefits
changes 4.1 4.2
(equation 3) (equation 4) (equation 5) (equation 6) (equation 7)
Public expenditure on education/GDP (g) endogenous endogenous endogenous endogenous endogenous
Per capita GDP grows at
L X b remains fixed while P g
Objective: Achieve per capita GDP grows at an annual rate of 2% or
Expenditure per student / GDP per capita (b fixed fixed the levels of high- 4%, while b grows
P P / P pita (b/y) . g an annual rate of 2% or 0 . . g.
income countries % according to its income
0.
elasticity.
Share of students financed with public funds (p) fixed fixed fixed fixed fixed
Objective for basic
education: 100% net
enrollment & zero
Gross enroliment rate (m) fixed overage, implying fixed fixed fixed
m=1. For tertiary
education: m of high-
income countries
Proportion of school-age population (n) projected projected projected projected projected

Note: “Fixed” refers to the base year. *The gross enrollment rate (m) adjusts linearly until it reaches the target value in 2050. ** For those countries where the benefits
per student in the status quo is higher than in high-income countries, it is assumed that expenditure per student in the corresponding educational level remains fixed.
*** Tt is assumed that GDP per capita alternately grows at an annual rate of 2% and 4%, and b in each level responds to this growth according to its growth-elasticity.
The growth elasticities are obtained from regressions of benefits at each level on GDP per capita, controlling for country fixed effects using a country-year panel from
UIS-UNESCO (see Table Al). The projections of the percentage of the school-age population are based on the United Nations Population Division (World Population

Prospects, Revision 2022).
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Table 4. Definitions and data sources of the variables used.

Variable

Source

Definition

Public expenditure on
education/GDP (g)

UNESCO Institute
for Statistics

Total expenditure (current, capital, and transfers) of the general government (local,
regional, and central) on education, expressed as a percentage of GDP.

Expenditure per student / GDP

per capita (b /y)

UNESCO Institute
for Statistics

Total expenditure (current and capital) of the general government (local, regional,
and central) on a given educational level excluding international transfers to the
government for education, divided by the number of enrolled students in that
educational level, and then expressed as a percentage of GDP per capita.

Share of students financed
with public funds (p)

UNESCO Institute

for Statistics and

assumptions (see
text)

Proportion of students financed with public expenditure based on the participation of
the private sector in enrollment by educational level, and assumptions (see text)

Gross enrollment rate (m)

UNESCO Institute
for Statistics

Number of enrolled students in a given level of education, regardless of age,
expressed as a percentage of the official population of corresponding school age for
the same level of education.

Proportion of school-age
population (n)

World Population
Prospects: The 2022
revision, United
Nations Population
Division

The participation of the theoretical school-age population for each educational level
(Pe) in the total population of the country (P), both estimated for the year 2020. The
estimates of Pe are derived from the population estimates by single ages from WPP,
considering the theoretical age ranges applicable in each country. For tertiary
education, the age group of 4 years starting from the theoretical age of completing
secondary education is considered.

Table 5. Official ages of entry and completion for each educational level in

SAR countries.

Country Pre-primary Primary Secondary Tertiary
entrance | completion entrance | completion entrance | completion entrance |comp|etion*

Afghanistan 6 6 7 12 13 18 19 22
Bangladesh 3 5 6 10 11 17 18 21
Bhutan 4 5 6 12 13 18 19 22
India 3 5 6 10 11 17 18 21
Maldives 3 5 6 12 13 17 18 21
Nepal 3 4 5 10 16 17 20
Pakistan 3 4 5 10 16 17 20
Sri Lanka 3 4 5 10 17 18 21

Source: UNESCO Institute for Statistics (UIS), based on official entrance age and theoretical duration of

each level in 2022.

Note: * An ad hoc age range of 4 years is set, starting from the theoretical age of completion of the secondary
level, assuming that degree programs have a duration of 4 years.
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Table 6. Characterization of the base year or status quo (circa 2020). Primary
and secondary education levels.

Expenditure per student / GDP per capita

(bly)
. Public expenditure on Share of studentsin Gross enroliment rate Proportion of school-
Country Educational level ) Case 1: p=1 Case 2: p=pu ) N
education/GDP (g) public schools (pu) (m) age population (n)
Afghanistan Total 2.89% 11.3% 12.0% 94.0% 82.4% 30.9%
Primary 1.92% 11.1% 11.9% 92.7% 106.7% 16.2%
Secondary 0.97% 11.9% 12.4% 95.5% 55.4% 14.7%
Bangladesh Total 1.68% 8.3% 24.8% 33.5% 89.8% 22.5%
Primary 0.97% 9.4% 12.4% 76.1% 116.5% 8.8%
Secondary 0.71% 7.2% 117.5% 6.1% 72.6% 13.7%
Bhutan Total 5.07% 23.5% 25.3% 92.8% 95.0% 22.7%
Primary 2.81% 24.2% 25.3% 95.8% 99.5% 11.7%
Secondary 2.26% 22.7% 25.3% 89.7% 90.1% 11.0%
India Total 2.47% 13.8% 26.7% 51.4% 83.2% 21.6%
Primary 0.94% 11.0% 19.6% 56.2% 96.8% 8.8%
Secondary 1.53% 16.2% 33.8% 48.1% 73.8% 12.7%
Maldives Total 2.84% 18.9% 19.8% 95.9% 91.9% 16.3%
Primary 2.02% 20.1% 20.8% 96.5% 98.0% 10.3%
Secondary 0.82% 16.6% 17.5% 94.8% 81.3% 6.0%
Nepal Total 3.08% 11.9% 15.1% 79.1% 105.3% 24.5%
Primary 1.59% 11.3% 13.5% 83.4% 142.1% 9.9%
Secondary 1.49% 12.7% 16.7% 76.2% 80.2% 14.5%
Pakistan Total 1.99% 10.3% 15.6% 66.1% 67.1% 28.7%
Primary 1.26% 10.4% 15.8% 65.7% 95.5% 12.6%
Secondary 0.73% 10.1% 15.2% 66.4% 44.9% 16.1%
Sri Lanka Total 1.50% 7.1% 7.5% 94.3% 100.3% 21.1%
Primary 0.59% 7.4% 7.7% 96.8% 100.2% 8.0%
Secondary 0.91% 6.9% 7.4% 92.7% 100.3% 13.2%
South Asia Total 2.69% 13.1% 18.4% 75.9% 89.4% 23.5%
(unweighted means) Primary 1.51% 13.1% 15.9% 82.9% 106.9% 10.8%
Secondary 1.18% 13.1% 30.7% 71.2% 74.8% 12.7%

Source: UNESCO Institute for Statistics (UIS), except for the proportion of school-age population, which
are the 2020 estimates obtained from the World Population Prospects-2022 revision using the school ages
in Table 3, and the Gross Enrollment Rate in pre-primary and tertiary, which are extracted from WDI
(ultimate source: UNESCO).

Notes: (1) The expenditure per student / GDP per capita is obtained as g/p.m.n to ensure an exact
decomposition, but its values are very similar to those published by UIS in most cases. (2) The gross
enrollment rate for total basic education is obtained as the sum across primary and secondary of the product
of the gross enrollment rates and the corresponding total school-age population, divided by the sum of the
school-age population across these 3 levels, according to the data published by WPP. (3) The public
expenditure on education/GDP for total basic education is obtained as the sum of the respective
expenditures in the primary and secondary levels. (4) Gross enrollment rates and public expenditure on
education/GDP correspond to the last available data.

Table 7: Decomposition of g. Normalized values of components in
decomposition of equation (2). Primary and secondary education levels.

b/y P
g p=1 p=pu p=1 p=pu m n
Afghanistan  1.04 0.86 0.66 1.00 1.24 0.92 131
Bangladesh  0.61 0.63 1.35 1.00 0.44 1.00 0.96
Bhutan 1.83 1.79 1.38 1.00 1.22 1.06 0.96
India 0.89 1.05 1.46 1.00 0.68 0.93 0.92
Maldives 1.03 1.44 1.08 1.00 1.26 1.03 0.69
Nepal 1.11 0.91 0.82 1.00 1.04 1.18 1.04
Pakistan 0.72 0.78 0.85 1.00 0.87 0.75 1.22
Sri Lanka 0.54 0.54 0.41 1.00 1.24 1.12 0.90

Source: own calculations based on Table 6. Note: the last three columns show the value of each component
of the right-hand side of equation (2) (b/y, m, and n) for each country divided by the unweighted mean
across all the countries in the region. The first column reports the product of the last three columns.
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Table 8: Expected change in public expenditure on basic education/GDP (g)
between 2020 and 2050 under different scenarios.

Projected changes in g between 2020 and 2050

Public Changes in benefits Economic growth
expenditure in Only demographic Changes in rate 2% rate 4% rate 2% rate 4%
Countyy education/GDP changes enrollment 28 [~ EEDApRT b fixed b fixed b variable b variable
Baseline value (1) (2) (3a) (3b) (4.1a) (4.1b) (4.2a) (4.2b)
Afghanistan 2.9 -0.6 -0.1 0.9 13 -1.6 -2.2 -0.3 0.0
Bangladesh 17 -0.6 -0.5 0.9 -0.1 -1.1 -1.3 -0.4 -0.3
Bhutan 5.1 221 -2.0 -2.1 -2.0 -3.4 -4.2 -1.7 -1.3
India 25 -0.8 -0.4 0.0 -0.7 -1.5 -1.9 -0.6 -0.4
Maldives 2.8 -1.0 -0.9 -0.9 -0.7 -1.8 -2.3 -0.8 -0.5
Nepal 3.1 -1.0 -1.1 0.2 0.1 -2.0 -2.5 -0.8 -0.5
Pakistan 20 -0.5 0.3 0.8 0.2 -1.2 -1.5 -0.3 -0.1
Sri Lanka 1.5 -0.4 -0.4 1.7 2.1 -0.9 -1.2 -0.3 -0.1
SAR mean 2.7 -0.9 -0.6 0.2 0.0 -1.7 -2.1 -0.7 -0.4

Note: The table shows the difference between the projected public expenditure on education/GDP for
primary and secondary education in 2050 and the status quo (circa 2020) under scenarios 1 to 4 described
in the document.

Table 9: Expected change in public expenditure on primary education/GDP (g)
between 2020 and 2050 under different scenarios.

Projected changes in g between 2020 and 2050

Public Changes in benefits Economic growth
expenditure in Only demographic Changes in rate 2% rate 4% rate 2% rate 4%
Countyy education/GDP changes enrollment 28 [~ EEDapRT b fixed b fixed b variable b variable
Baseline value (1) (2) (3a) (3b) (4.1a) (4.1b) (4.2a) (4.2b)
Afghanistan 19 -0.5 -0.6 0.4 0.6 -1.1 -1.5 -0.2 0.1
Bangladesh 1.0 -0.3 -0.4 0.3 0.1 -0.6 -0.8 -0.2 -0.1
Bhutan 2.8 -1.1 -1.1 -1.1 -1.1 -1.9 -2.3 -0.9 -0.6
India 0.9 -0.3 -0.3 0.1 -0.3 -0.6 -0.7 -0.2 -0.1
Maldives 20 -0.8 -0.8 -0.8 -0.8 -1.3 -1.6 -0.6 -0.3
Nepal 16 -0.5 -0.8 0.1 0.0 -1.0 -1.3 -0.4 -0.2
Pakistan 13 -0.3 -0.3 0.3 -0.1 -0.8 -1.0 -0.2 0.0
Sri Lanka 0.6 -0.2 -0.2 0.4 0.6 -0.4 -0.5 -0.1 0.0
SAR mean 15 -0.5 -0.6 0.0 -0.1 -1.0 -1.2 -0.3 -0.1

Note: The table shows the difference between the projected public expenditure on primary education/GDP
in 2050 and the status quo (circa 2020) under scenarios 1 to 4 described in the document.
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Table 10: Expected change in public expenditure on secondary education/GDP
(g) between 2020 and 2050 under different scenarios.

Projected changes in g between 2020 and 2050

Public Changes in benefits Economic growth
expenditure in Only demographic Changes in rate 2% rate 4% rate 2% rate 4%
Countyy education/GDP changes enrollment 28 [~ EEDApRT b fixed b fixed b variable b variable
Baseline value (1) (2) (3a) (3b) (4.1a) (4.1b) (4.2a) (4.2b)
Afghanistan 1.0 -0.2 0.4 0.4 0.7 -0.5 -0.7 -0.1 -0.1
Bangladesh 0.7 -0.3 -0.1 0.7 -0.3 -0.5 -0.6 -0.2 -0.2
Bhutan 23 -1.0 -0.8 -1.0 -0.9 -1.5 -1.9 -0.9 -0.8
India 15 -0.5 -0.1 -0.1 -0.5 -0.9 -1.2 -0.4 -0.3
Maldives 0.8 -0.3 -0.1 -0.1 0.0 -0.5 -0.6 -0.2 -0.2
Nepal 15 -0.5 -0.3 0.1 0.1 -0.9 -1.2 -0.4 -0.4
Pakistan 0.7 -0.2 0.6 0.5 0.3 -0.4 -0.6 -0.1 -0.1
Sri Lanka 0.9 -0.2 -0.2 1.2 1.6 -0.5 -0.7 -0.2 -0.1
SAR mean 1.2 -0.4 -0.1 0.2 0.1 -0.7 -0.9 -0.3 -0.3

Note: The table shows the difference between the projected public expenditure on secondary education/GDP
in 2050 and the status quo (circa 2020) under scenarios 1 to 4 described in the document.

Table 11. Characterization of the base year or status quo (circa 2020). Pre-

primary level.

Expenditure per student / GDP per capita

(b/y)
Public expenditure on Share of students in Gross enrollment rate  Proportion of school-
Country ) Case 1: p=1 Case 2: p=pu . .
education/GDP (g) public schools (pu) (m) age population (n)
Bhutan 0,25% 15,8% 19,6% 80,7% 35,7% 4.4%
India 0,09% 2,9% 3,7% 78,3% 62,8% 51%
Maldives 0,80% 20,4% 31,8% 64,2% 86,0% 4,6%
Nepal 0,41% 7,9% 12,1% 65,6% 86,0% 6,0%
Pakistan 0,57% 9,1% 14,8% 61,4% 82,6% 7,7%
South Asia 0,43% 11,2% 16,4% 70,0% 70,6% 5,6%

Source: UNESCO Institute for Statistics (UIS), except for the proportion of school-age population, which is
based on the 2020 estimates obtained from the World Population Prospects-2022 revision using the 3-to-5
age range for Bhutan, India, and Maldives, and the 2-to-4 age range for Nepal and Pakistan, and the Gross

Enrollment Rate, which are extracted from WDI (ultimate source: UNESCO).

Notes: (1) The expenditure per student / GDP per capita is obtained as g/p.m.n to ensure an exact
decomposition, but its values are very similar to those published by UIS in most cases. (2) Gross enrollment

rates and public expenditure on education/GDP correspond to the last available data.

Table 12: Decomposition of g. Normalized values of components
decomposition of equation (2). Pre-primary level.

b/y P
g p=1 p=pu p=1 p=pu m n
Bhutan 0,57 1,41 1,20 1,00 1,15 0,51 0,80
India 0,21 0,26 0,22 1,00 1,12 0,89 0,92
Maldives 1,82 1,82 1,94 1,00 0,92 1,22 0,82
Nepal 0,93 0,71 0,74 1,00 0,94 1,22 1,08
Pakistan 1,31 0,81 0,90 1,00 0,88 1,17 1,38

in

Source: own calculations based on Table 11. Note: the last three columns show the value of each component
of the right-hand-side equation (2) (b/y, m, and n) for each country divided by the unweighted mean across
all the countries in the region. The first column reports the product of the last three columns.
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Table 13:

Expected change

in public expenditure on pre-primary
education/GDP (g) between 2020 and 2050 under different scenarios.

Projected changes in g between 2020 and 2050

Public ch in benefits Economic growth
@ity expenditure in Only demographic Changes in e rate 2% rate 4% rate 2% rate 4%

education/GDP changes enroliment b fixed b fixed b variable b variable

Baseline value (1) (2) (3a) (3b) (4.1a) (4.1b) (4.2a) (4.2b)
Bhutan 0,25 -0,10 0,18 -0,10 -0,05 0,17 -0,20 -0,08 -0,06
India 0,09 -0,03 0,01 0,24 0,36 -0,06 -0,07 -0,02 0,02
Maldives 0,80 0,28 -0,20 0,28 0,28 0,52 -0,64 0,23 0,18
Nepal 0,41 0,14 0,10 0,10 0,17 0,26 -0,33 0,12 -0,09
Pakistan 0,57 0,16 -0,07 0,11 0,16 0,35 -0,45 0,12 -0,08
SAR mean 0,43 -0,14 -0,04 0,01 0,07 0,27 0,34 0,11 -0,08

Note: The table shows the difference between the projected public expenditure on pre-primary
education/GDP in 2050 and the status quo (circa 2020) under scenarios 1 to 4 described in the document.

Table 14. Characterization of the base year or status quo (circa 2020). Tertiary

level.
Expenditure per student / GDP per capita
(b/y)
Ry Public expenditure on Case 1: p=1 T Share of studentsin Gross enrollment  Proportion of school-
education/GDP (g) public schools (pu) rate (m) age population (n)

Afghanistan 0.50% 61.5% 122.5% 50.2% 9.7% 8.5%
Bangladesh 0.39% 20.4% 31.8% 64.2% 24.0% 7.9%
Bhutan 0.36% 30.5% 40.3% 75.7% 15.6% 7.5%

India 1.33% 63.5% 150.5% 42.2% 28.6% 7.3%
Maldives 0.57% 30.8% 60.8% 50.7% 34.1% 5.4%

Nepal 0.32% 27.2% 42.9% 63.5% 13.3% 8.8%
Pakistan 0.14% 13.4% 17.0% 79.3% 12.2% 8.4%

Sri Lanka 0.41% 32.1% 36.4% 88.1% 21.1% 6.1%

South Asia 0.52% 35.3% 66.5% 60.8% 19.6% 7.7%

Source: UNESCO Institute for Statistics (UIS), except for the proportion of school-age population, which is
based on the 2020 estimates obtained from the World Population Prospects-2022 revision using the school
ages in Table 5, and the Gross Enrollment Rate, which are extracted from WDI (ultimate source: UNESCO).
Notes: (1) The expenditure per student / GDP per capita is obtained as g/p.m.n to ensure an exact
decomposition, but its values are very similar to those published by UIS in most cases. (2) Gross enrollment

rates and public expenditure on education/GDP correspond to the last available data.

Table 15: Decomposition of g. Normalized values of components in the
decomposition of equation (2). Tertiary level.

b/y p
8 p=1 p=pu p=1 p=pu m n
Afghanistan  0.97 1.76 1.95 1.00 0.78 0.49 1.13
Bangladesh  0.75 0.58 0.51 1.00 1.00 1.21 1.06
Bhutan 0.69 0.87 0.64 1.00 1.18 0.79 1.00
India 2.57 1.82 2.40 1.00 0.66 1.44 0.98
Maldives 1.10 0.88 0.97 1.00 0.79 1.72 0.73
Nepal 0.61 0.78 0.68 1.00 0.99 0.67 1.17
Pakistan 0.27 0.38 0.27 1.00 1.23 0.62 1.12
Sri Lanka 0.79 0.92 0.58 1.00 1.37 1.07 0.81

Source: own calculations based on Table 14. Note: the last three columns show the value of each component
of the right-hand side of equation (2) (b/y, m, and n) for each country divided by the unweighted mean
across all the countries in the region. The first column reports the product of the last three columns.
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Table 16: Expected change in public expenditure on tertiary education/GDP
(g) between 2020 and 2050 under different scenarios.

Projected changes in g between 2020 and 2050

Public Changes in benefits Economic growth
Ry expenditure in Only demographic Changes in @il [l @EDIBETT rate 2% rat(? 4% rate. 2% rate. 4%
education/GDP changes enroliment b fixed b fixed b variable b variable
Baseline value (1) 2) (3a) (3b) (4.1a) (4.1b) (4.2a) (4.2b)
Afghanistan 0.50 -0.05 2.54 -0.05 -0.05 -0.25 -0.36 -0.23 -0.34
Bangladesh 0.39 -0.13 0.31 0.00 -0.02 -0.25 -0.31 -0.23 -0.29
Bhutan 0.36 -0.15 0.50 -0.15 -0.12 -0.24 -0.29 -0.23 -0.28
India 133 -0.39 0.81 -0.39 -0.39 -0.81 -1.04 -0.76 -0.99
Maldives 0.57 -0.20 0.14 -0.20 -0.20 -0.37 -0.46 -0.35 -0.44
Nepal 0.32 -0.11 0.69 -0.08 -0.10 -0.20 -0.26 -0.19 -0.24
Pakistan 0.14 -0.02 0.47 0.13 0.17 -0.07 -0.10 -0.07 -0.10
Sri Lanka 0.41 -0.08 0.61 -0.08 0.00 -0.23 -0.31 -0.21 -0.29
SAR mean 0.52 -0.14 0.76 -0.10 -0.09 -0.30 -0.39 -0.29 -0.37

Note: The table shows the difference between the projected public expenditure on tertiary education/GDP
in 2050 and the status quo (circa 2020) under scenarios 1 to 4 described in the document.
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Figure 1. Share of children
1950-2050.
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Source: Own elaboration based on United Nations, Department of Economic and Social Affairs, Population

Division (2022). World Population Prospects: The 2022 Revision.

Note: 2020-2050 projected values correspond to the Medium variant.
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Source: own elaboration based on WPP- 2022 revision- and official school-ages in Table 3.

Note: projections for 2022 based on the medium variant.
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Source: own elaboration based on WPP- 2022 revision- and official school-ages in Table 3.

Note: projections for 2022 based on the medium variant.
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Figure 3. Projected evolution in public expenditure on education/GDP for
basic education in scenario 1
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Source: own elaboration based on equation 1 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 1.

Figure 4. Projected evolution in public expenditure on education/GDP for
basic education in scenario 2
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Source: own elaboration based on equation 4 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 2.
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Figure 5. Projected evolution in public expenditure on education/GDP for
basic education in scenario 3a
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Source: own elaboration based on equation 5 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 3a.

Figure 6. Projected evolution in public expenditure on education/GDP for

basic education in scenario 3b
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Source: own elaboration based on equation 5 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 3b.
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Figure 7. Projected evolution in public expenditure on education/GDP for
basic education in scenario 4a
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Source: own elaboration based on equation 6 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 4a.

Figure 8. Projected evolution in public expenditure on education/GDP for
basic education in scenario 4b
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Source: own elaboration based on equation 7 and the status quo values from Table 6.
Note: The Figure shows the dynamics of projected public expenditure on education/GDP in primary and
secondary education from 2020 through 2050 under scenario 4b.
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Figure 9. Expected change in public expenditure on primary and secondary
education/GDP (g) between 2020 and 2050 under different scenarios. Mean
values for South Asia
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Source: Own elaboration.

Note: The Figure summarizes the results of scenarios 1 to 4 for primary and secondary education,
separately. The bars show, for each scenario, the difference between the projected public expenditure on
education/GDP in primary (blue) and secondary (pink) education, separately, in 2050 and the value in the
status quo (circa 2020).
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Appendix A

Table Al. Estimates of the income elasticities of benefit per student (b).

Pre-primary  Primary Secondary Tertiary

log (b) log (b) log (b) log (b)
log (y) 1.165%* 1.267%* 1.117%* 0.145**

(0.105) (0.0424) (0.0431) (0.0544)
Observations 1,249 1,499 1,352 1,394
R squared 0.099 0.399 0.358 0.006
Number of countries 141 157 152 154
Fixed effects by country YES YES YES YES

Source: Own elaboration based on UNESCO Institute for Statistics
Notes: (1) Standard errors in parentheses. (2) ** p<0.01, * p<0.05. (3) log(y): Logarithm of GDP per capita

(constant PPP); log(b): Logarithm of benefit per student in the corresponding level (constant PPP).
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Table A2. Years for the characterization of the status quo

Public expenditure .
P Gross enrollment  Proportion of school-

Country Educational level on education/GDP .
@) rate (m) age population (n)
Afghanistan Pre-primary 1982 2011 2020
Primary 2017 2019 2020
Secondary 2017 2018 2020
Tertiary 2019 2018 2020
Bangladesh Pre-primary 2012 2018 2020
Primary 2012 2018 2020
Secondary 2019 2019 2020
Tertiary 2019 2019 2020
Bhutan Pre-primary 2019 2019 2020
Primary 2019 2019 2020
Secondary 2019 2018 2020
Tertiary 2019 2019 2020
India Pre-primary 2019 2019 2020
Primary 2019 2019 2020
Secondary 2019 2019 2020
Tertiary 2019 2019 2020
Maldives Pre-primary 2019 2019 2020
Primary 2019 2019 2020
Secondary 2019 2019 2020
Tertiary 2019 2019 2020
Nepal Pre-primary 2019 2017 2020
Primary 2019 2019 2020
Secondary 2019 2019 2020
Tertiary 2018 2019 2020
Pakistan Pre-primary 2018 2019 2020
Primary 2019 2019 2020
Secondary 2019 2019 2020
Tertiary 2019 2019 2020
Sri Lanka Pre-primary 2018 2019 2020
Primary 2018 2019 2020
Secondary 2018 2018 2020
Tertiary 2018 2019 2020

Source: UNESCO Institute for Statistics (ULS), except for the Proportion of school-age population, which is
the 2020 estimate obtained from the World Population Prospects-2022 revision using the school ages in
Table 3, and the Gross Enrollment Rate in pre-primary and tertiary, which are extracted from WDI
(ultimate source: UNESCO).
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Table A3. Population projection scenarios in terms of assumptions for fertility,
mortality and international migration from World Population Prospects

(WPP)

Projection scenarios

Assumptions

International

Fertility Mortality migration
Medium (fertility) Medium * Medium * Medium
Low fertility Low Medium Medium
High fertility High Medium Medium
Constant-fertility Constant as of 2022 Medium Medium
Instant-replacement-fertility Instant-replacement as of 2022 Medium Medium
Constant-mortality Medium Constant as of 2022 Medium
No change Constant as of 2022 Constant as of 2022 Medium

Zero-migration

Instant-replacement zero-migration

Momentum

Medium
Instant-replacement as of 2022
Instant-replacement as of 2022

Medium
Medium
Constant as of 2022

Zero from 2022
Zero from 2022
Zero from 2022

Source: Table II.4 in United Nations, Department of Economic and Social Affairs, Population Division
(2022). World Population Prospects 2022: Methodology of the United Nations population estimates and
projections. UN DESA/POP/2022/TR/NO. 4.

Note: * Based on the median probabilistic projection.
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Appendix B

The purpose of this exercise is to assess how sensitive the projected fiscal savings
are to potential adjustments in education policies and practices as demographic
change unfolds. While the baseline scenario (Scenario 1) considers only
demographic shifts, here we allow enrollment rates (m) and benefits per student
(b/y) to respond endogenously to changes in the school-age population share (n).

While the baseline specification (Equation 1) isolates the mechanical effect of the
demographic transition on education spending, Equation bl simulates a new
scenario (Scenario b1l), where coverage (m) is allowed to vary with demographic
changes (n), according to the estimated elasticity of m with respect to n, while
benefits per student (b/y) remain fixed.

(b1) gf = (b/y)o-Po-m{ .0, with m¢ =mi (1 + 6 &)

where &7 is the log change in n between t and t-1 and ¢,, is the elasticity of

coverage (m) with respect to demographic changes (n).

Equation b2 simulates another scenario (Scenario b2) in which benefits per
student (b/y) are allowed to adjust with demographic changes (n), according to
the estimated elasticity of b/y with respect to n, while enrollment rates (m)

remain constant.

(b2) gf = (b/y)E.po-mo i, with (b/y)¢ = (b/)E1(1 + 6T ep)y)

where & is the log change in n{ between t and t-1 and ¢, is the elasticity of
benefits (b/y) with respect to demographic changes (n).

The elasticities used in these new scenarios are obtained from regressions with
country fixed effects, using annual data since the 1970s from the World
Population Prospects and the UNESCO Institute for Statistics (UIS). The
estimated values are reported in Table B1.
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Table B1. Estimated elasticities of coverage (m) and benefits (b/y) with respect
to demographic changes (n) in basic education.

Primary education Secondary education
log (m) log (b/y) log (m) log (b/y)
log (n) -0.0385***  -0.781***  _0.864***  _0.479%**
(0.0143) (0.0645) (0.0369) (0.0626)
Observations 7,517 1,552 6,368 1,400
R squared 0.001 0.096 0.082 0.045
Number of countries 205 170 205 164
Fixed effects by country YES YES YES YES

Source: Own elaboration based on UNESCO Institute for Statistics and World Population Prospects.
Notes: (1) Standard errors in parentheses. (2) ** p<0.01, * p<0.05. (3) log(n): Logarithm of the proportion of
the school-age population at the corresponding level; log(m): Logarithm of the gross enrollment rate at the
corresponding level; log(b/y): Logarithm of the benefit per student as a proportion of per capita GDP at the
corresponding level.

The results of these new scenarios indicate that the headline saving of 0.9 GDP
points by 2050 under Scenario 1 reported in Section 6 is reduced to 0.6 points
when enrollment rates adjust (Scenario b1), and to 0.3 points when benefits per
student adjust (Scenario b2). These results are summarized in Table B2. These
findings underscore that while demographic change creates fiscal space for
education, the size of this opportunity depends on how education systems

respond, through expanded coverage or increased generosity.
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Table B2. Expected change in public expenditure on basic education as a share
of GDP in 2050 under different scenarios of coverage and benefit responses to
demographic changes

Scenario
Country Demographic |With coverage | With benefits
changes only | response to | response to
(1a) demographic | demographic
changes changes
Afghanistan -0,6 -0,5 -0,2
Bangladesh -0,6 -0,3 -0,2
Bhutan -2,1 -1,3 -0,9
India -0,8 -0,4 -0,3
Maldives -1,0 -0,8 -0,4
Nepal -1,0 -0,6 -0,4
Pakistan -0,5 -0,4 -0,2
Sri Lanka -04 -0,2 -0,2
SAR average -0,9 -0,6 -0,3

Note: The table shows the difference between the projected public expenditure on education/GDP in primary
and secondary education in 2050 and the value in the status quo (2020) under the different scenarios
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