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Preface
In Burundi, adolescents represent a quarter of the population. The realization of their rights is essential.
They are a crucial element of the country’s socio economic development. Burundian adolescents face
significant challenges, including a high level of vulnerability, high health risks and and relatively low levels
of education and skills.
Adolescence is a period of life during which everything is possible. It is the time when individuals acquire
the physical, cognitive, emotional, social and economic resources that will accompany them throughout their
adult lives.
Unfortunately, as the Committee on the Rights of the Child notes, this potential is largely compromised
because States do not recognize or invest in the measures necessary to enable adolescents to enjoy their
rights. Data disaggregated by age, gender and disability not available in most countries to inform policies,
identify gaps and support the allocation of appropriate resources to adolescents.
The production of evidence is an essential step in the choice and definition of development policies and
strategies. It is for these reasons and with the aim of attracting more attention to this fragment of the
population that UNICEF - in collaboration with UNFPA and with contributions from UN-Women and UNDP supported the Government of Burundi in the realization of this study.
We take this opportunity to thank the Government, the Institute of Statistics and Economic Studies of
Burundi as well as the Ministry of Youth, Posts and Information Technologies for its leadership and excellent
collaboration. In addition, for this important work, we had the pleasure of working with the Victoria Institute
for Strategic Economic Studies at the University of Victoria in Australia.
This study not only provides a detailed and relevant analysis of the importance of investments in the adolescent
sector, but also proposes concrete interventions. The investment framework makes it possible to analyse, for
each proposed area of intervention, the benefit-cost ratio. These elements allow us to direct our efforts to
increase investment in the health and education sectors (formal as well as non-formal and continuing education)
for adolescents, girls and boys.
By giving all adolescents, especially the most vulnerable girls and boys, the tools they need to improve their
lives and engaging them in efforts to improve their communities, we are investing in the resilience and strength
of their societies.
We encourage all partners - United Nations, Government, civil society, development partners - to use the
elements contained in this report to inform the decision-making process and the development of programmes
for adolescents, with a view to supporting Burundi in achieving the objectives of the 2030 Agenda for
Sustainable Development objectives.

Jeremy Hopkins

Garry Conille
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Foreword
Burundi has embarked on the path of its political and economic emergence through the adoption of the National
Development Plan of Burundi 2018-27. One of its priorities is to ensure the involvement of youth in all the
processes of its development and to support the youth through policies and programmes. Along with our
national, international and bilateral partners, we share the concerns of young people, and want to ensure that
the large share of population they represent is not a burden for the country but rather a factor of development,
provided that we channel their potential.
Burundi is inhabited by a population of over 12 million people and could reach 14.9 million inhabitants in 2030.
This population is characterized by its extreme youth, with 65% under the age of 25.
The objective of this report is to provide decision-makers and partners in Burundi with a modelled framework
for investing in interventions, mainly in health and education, in order to improve the well-being of adolescent
girls and boys.
A Technical Monitoring Committee, composed by different sectoral ministries including the Ministry of
Education, Professional and Technical Training, Ministry of Human Rights, Social Affairs and Gender, as well as the
Ministry of Finance, Budget and Economic Development Cooperation, Ministry of the Interior, Patriotic Training
and Local Development, chaired by the Ministry of Youth, Posts and Information Technologies, with the support
of UNICEF, was set up and monitored the work throughout this study.
It is therefore with great pleasure that the Ministry of Youth, Posts and Information Technologies presents the
results of this study on the “Burundi Adolescent Investment Case”.
This study is of paramount importance because investing in youth is one of the greatest opportunities in Africa,
and more specifically in Burundi, given its demographic characteristics. Investing in youth is investing in the
development of Burundi. It is up to our youth to build “the Africa we want”, an Africa that acts as an influential
actor and partner on the international scene as advocated in the African Union’s Agenda 2063.
That all those who contributed, directly or indirectly, to the realization and the success of this study, especially
the members of the Technical Monitoring Committee and the United Nations agencies (UNICEF and UNFPA),
find here the expression of the gratitude of the Ministry of Youth, Posts and Information Technologies.

Hon. Evelyne Butoyi
Minister of Youth, Posts and Information Technologies
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Definitions of Key Terms
Benefit-cost ratio
(BCR)

The main way of expressing the rate of return on an investment used in this
report. The BCR divides the estimate of benefits by the estimate of costs. A
BCR greater than 1 means that the benefits of an intervention programme
are greater than the costs of the programme. So, for example, a BCR of 10
means that for every dollar, euro or Burundi franc invested, there will be a
benefit worth 10 dollars, euros or Burundi francs.

Demographic dividend

When fertility rates are reduced and the growth of the pre-working age
population slows, various factors come into play to increase per capita
growth rates. For example, the capital resources of the society can be
spread more deeply across the existing population rather than servicing a
rapid increase in population, and the proportion of the population able to
work rises. These effects, which give rise to more rapid growth in per capita
gross domestic product (GDP), are referred to as the demographic dividend.

Discount rate

The discount rate is the rate by which future income or expense is made
comparable to immediate income or expense. The discount is calculated in
compound interest on the basis of an annual rate.

Disability-adjusted
life year (DALY)

According to the World Health Organization, DALYs for a disease or health
condition are calculated as the sum of the Years of Life Lost (YLL) due to
premature mortality in the population and the Years Lost due to Disability
(YLD) for people living with the health condition or its consequences. One
DALY can be thought of as one lost year of “healthy” life. The sum of these
DALYs across the population, or the burden of disease, can be thought of
as a measurement of the gap between current health status and an ideal
health situation where the entire population lives to an advanced age, free
of disease and disability.

Internal rate of return
(IRR)

Another means of reporting the return on investment, expressed in this

Net present value
(NPV)

It is standard practice when calculating BCRs to express these benefits and

report as a percentage, which equates benefits and costs.
costs in NPV terms. Benefits and costs for future years are usually regarded
as having a lower value than those in the present, by an annual discount
factor. This discount rate is applied to these future benefits and costs, to
express them both as present values (NPVs) in the first year. The BCR is the
ratio of the NPV of benefits to that of costs.

Standard deviation
(SD)

The SD is a measure of the amount of variation or dispersion of a set of
values around their mean. A low standard deviation indicates that the
values tend to be close to the mean of the set, while a high standard
deviation indicates that the values are spread out over a wider range.
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1. INTRODUCTION
Burundi is at a pivotal moment in its development. It is facing demographic pressure with a rapidly growing
population, 90 per cent of whom live in rural areas; a largely agricultural economy; and a mostly informal
workforce. Because adolescents aged 10-19 account for almost one fourth of the that growing population,
their health, education and prospects for gainful and meaningful employment will be critical to the future of the
country. Yet Burundian adolescents face serious difficulties, including a high level of vulnerability, high health risks
and a level of education and skills that needs to be raised. To meet these challenges, Burundi must develop the
potential offered by its adolescents.
In terms of employment, most people who work do so in the informal sector, in enterprises without a stable
income stream run by low-skilled owners, who serve low-income consumers and use little capital (World Bank
2019, p. 94). For Burundi’s economic development, it needs to improve the productivity of its agricultural sector,
increase downstream processing, develop more service and manufacturing industries and increase its formal
employment sector. To achieve this, it needs to improve the health and education of its adolescent population,
develop their skills to align with those required for the twenty-first century, including digital literacy and
familiarity and access to new information and communication technology.
Developing the potential of Burundian adolescents will require substantial investments in their health and
especially their education and skills development, but there will be a substantial return on this investment in
terms of the lives bettered and the contribution to the country’s economy and society. To quantify the value
of this investment, UNICEF contracted an independent team of economists to assess the investment case.
The purpose of this report is to make available to decision makers and partners in Burundi a modelled
framework for investing in interventions, largely in health and education, to improve the well-being of
adolescent girls and boys, including the most vulnerable. One of the aims of its “return on investment” approach
is to support advocacy efforts for greater investment in health and education programmes by the national
Government, private foundations and international agencies based on the results of a benefit-cost analysis.
At the launch of the Generation Unlimited initiative, which forms part of the Youth 2030: the United Nations
Strategy on Youth (UN 2018) to complement and build on existing programmes that support adolescents and
young people, the Executive Director of UNICEF, Henrietta Fore, said:
The change in demographics the world is experiencing, coupled with fast-moving technological advances,
presents a critical moment in history. If we act wisely and urgently, we can create a skilled cohort of young
people better prepared to create sustainable economies, and peaceful and prosperous societies. Young
people may represent 25 per cent of the global population, but they account for 100 per cent of the future.
We cannot afford to fail them. (UNICEF 2018)
The partnership platform established by Generation Unlimited will focus on three key areas: secondary-age
education; skills for learning, employability and decent work; and empowerment.

1

As the former World Bank President said in the 2019 World Development Report:
…developing countries will need to take rapid action to ensure they can compete in the economy of
the future. They will have to invest in their people with a fierce sense of urgency especially in health
and education, which are the building blocks of human capital to harness the benefits of technology and
to blunt its worst disruptions. But right now too many countries are not making these critical investments.
(Kim, World Bank 2019, p. vii)
The purpose of this report is to make available to decision makers and partners in Burundi a modelled
framework for investing in interventions, largely in health and education, to improve the well-being of adolescent
girls and boys, including the most vulnerable. This framework quantifies the substantial benefits of making those
critical investments in the future of Burundi. In doing so, it aims to support Burundi in achieving the goals of its
National Development Plan 2018-2027, which in turn will contribute to the Sustainable Development Goals
(SDGs) and African Union Agenda 2063.
The analysis shows in detail that for every dollar invested in a group of priority health interventions,
Burundi will reap a benefit 16.4 dollars. For every dollar invested in formal education, the country
will see 10 dollars in return. And every dollar invested in non-formal education will see a return on
investment of 15.3 dollars.
This introduction provides:
• a discussion of the economic and social context;
• a rationale for the focus on adolescents;
• the need for an investment case; and
• an analysis of the alignment of this project with other international initiatives.

1.1 Economic and Social Context
Economic and social conditions in Burundi are challenging, as reflected in the United Nations Development
Programme (UNDP) Human Development Index (HDI) which measures the three dimensions of health,
education and income by means of life expectancy, years of schooling and gross national income per capita.
The HDI places Burundi 185 out of 189 countries and territories. The HDI for Burundi in 2017 was only 0.417,
compared with scores for neighbouring Uganda and United Republic of Tanzania of 0.516 and 0.538, respectively.
While life expectancy at birth increased from 48.1 years in 1990 to 57.9 years in 2017, gross domestic product
(GDP) per capita has fallen and is only $275 compared with $643 and $1,020 in those same countries respectively
(ISTEEBU and UNDP 2018).
Since 2010, the population has grown rapidly at about 3 per cent per annum to 11.8 million in 2018 (an estimated
23 per cent of whom are adolescents) (ISTEEBU 2017). Population density is high at 435 per square kilometre,
one of the highest rates in the world for a largely agricultural country (World Bank 2019a). This high density is
placing enormous pressure on available agricultural land. As shown in Table 1.1, the fertility rate is high at 5.5
children per woman, compared with 3.8 in Kenya to 5.5 in Uganda. The rate of contraceptive prevalence is low
at 29 per cent for women aged 15-49 compared with 42 per cent in Uganda and 38 per cent in United Republic
of Tanzania. Adolescent fertility is at 58 births per 1,000 women aged 15-19, meaning that for each cohort of girls
aged 15-19 years will give birth to 5.8 children. This rate, while high in a global context, is low compared with
those of neighbours such as the United Republic of Tanzania, which has an adolescent fertility rate of 115.
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Table 1.1 Fertility rates and contraceptive use, 2017
Burundi

Kenya

Rwanda

Tanzania

Uganda

Fertility rate, total (births per woman)

5.5

3.8

3.8

5

5.5

Adolescent fertility rate (births per 1,000
women ages 15-19)

58

80

26

115

107

Contraceptive prevalence, any methods
(% of women ages 15-49)

29

61

53

38

42

Source: Burundi, DHS (2017); other countries, World Bank (2019a).

The gender disparity is lower for Burundi than many countries at a similar level of development. Burundi ranks
114 of 160 countries in its Gender Inequality Index (GII). The GII reflects gender-based inequalities in three
dimensions:
• reproductive health, measured by maternal mortality ratio and adolescent birth rates;
• empowerment, measured by proportion of parliamentary seats occupied by females and proportion of adult
females and males aged 25 years and older with at least some secondary education; and
• economic status, expressed as labour market participation and measured by labour force participation rate
of female and male populations aged 15 years and older.
As shown in Table 1.2, the GII for Burundi is lower (less unequal) at 0.471 than that of Kenya (0.549), United
Republic of Tanzania (0.537) and Uganda (0.523).
In Burundi, around 37.8 per cent of parliamentary seats are held by women, and although both rates are low, 7.5
per cent of women have reached at least some secondary schooling (compared to 10.5 per cent of males) and
the female labour force participation rate is 80.2 per cent (compared to 77.5 per cent for males).
Table 1.2 Variables for gender inequality for selected countries, various years
Gender
Inequality
Index
2017

Share of seats
in Parliament
(% held by
women)
2017

Labour force
participation rate
(% 15 yrs and
older)
2017

Pop. with at least
some secondary
schooling
(% ages 25 and
older)
2017

Male

Female

Male

Female

Maternal
mortality
(deaths per
100,000 live
births)
2015

Burundi

0.471

37.8

77.5

80.2

10.5

7.5

712

Kenya

0.549

23.3

68.5

62.2

36.6

29.2

510

Tanzania

0.537

37.2

87.4

79.5

16.9

11.9

398

Rwanda

0.381

55.7

86.3

86.0

17.0

12.6

290

Uganda

0.523

34.3

74.9

66.6

32.4

26.7

343

Source: UNDP (2019).
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1.1.1 Economic Conditions in Burundi
The Burundian economy has been adversely affected by the socio-economic-political crisis of 2015. As shown in
Figure 1.1, GDP growth plunged from +4.2 per cent in 2014 to -0.4 per cent in 2015. It is slowly recovering, but
was only 3.8 per cent in 2018 (National accounts), compared with 5-6 per cent per annum for United Republic of
Tanzania and Uganda (World Bank 2019b).
The Government expects economic growth to continue to recover. The National Development Plan (Republique
du Burundi 2018) expects the economy to experience an average growth rate of 10.7 per cent over the period
2018-2027 and GDP per capita is projected to reach $810 by 2027 against $302 in 2017.
Burundi’s economic prospects depend heavily on outputs from agriculture – not only farming, but also
downstream food processing and related services. Its largest exports are coffee and tea. As shown in Table 1.3,
almost all employment for the period 1990 to 2016 was in primary production. There has been very little change
in the composition of employment. The primary sector (agriculture), which has accounted for in excess of 90 per
cent of total employment since 1990, has experienced a declining share of real value added, from 48.6 per cent
in 1990 to 30.6 per cent in 2016 (World Bank 2019a). In contrast, services value added has increased as a share of
GDP from 23.3 per cent to 49.1 per cent.
Figure 1.1 Burundi GDP growth, constant US$,%, 2010-2018

Source: National accounts.

According to the National Development Plan, the primary sector is expected to record an average annual growth
rate of 8.3 per cent over the period 2018 to 2027 (Republique du Burundi 2018, Section 5.2.1, pp. 56-59). There
would also be strong growth in the secondary (industry) sector, which is expected to grow, from a low base,
by 19.2 per cent per annum on average over the same period. This performance would essentially be driven
by strong growth expected in the electricity, gas and water industries and possibly some support from mining
(Republique du Burundi 2018, Section 5.2.1). The tertiary sector is projected to record average growth of 7.9 per
cent, mainly related to expected performances in transport, telecommunication, tourism, banking and insurance.
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Table 1.3 Burundi share of GDP and total employment, %, 1970-2016
Real value added
Sector
Primary
Services
Industry
Total
Employment
Sector
Primary
Services
Industry
Total

1970

1980

1990

2000

2010

2016

65.3
17.8
9.4

57.6
23.2
11.7

48.6
23.3
17.5

44.1
32.1
15.5

38.4
37.0
15.4

30.6
49.1
11.6

100

91.7
5.9
2.3
100

92.3
5.5
2.2
100

91.3
6.1
2.6
100

91.4
6.2
2.4
100

100

Source: World Bank (2019a).

While the Government is projecting the most rapid growth over the next decade to be in the secondary
industry and services sectors, an immediate priority is to lift agricultural output per hectare by a more intensive
application of new technologies and growing methods. Growth in agricultural productivity, that is value added per
worker in Burundi, is admittedly constrained by population growth and a land shortage, but nonetheless is only
one third of some of its near neighbours. Sharply increased agricultural output will have flow on effects through
the rest of the economy. It will enable agricultural workers to shift to, or at least allocate more of their time to,
working in food processing, distribution and possibly other jobs in the formal sector.
As shown in Table 1.4, value added per worker in agriculture is very low in Burundi compared with its
neighbours. This has not always been the case. In 1991, it was comparable to that of the United Republic of
Tanzania, $463 compared with $504, but has been in rapid decline in the period since. This has been the result
of falling total production from $1,059 million to $758 million (constant 2010 United States dollars) and the
rapid increase in those working in agriculture. A recovery in output per worker, at least to earlier levels and
then matching those of neighbouring countries, would have a significant effect on GDP. Output per worker in
industry and services has also been declining but, with the exception of the United Republic of Tanzania, is more
comparable to other neighbouring countries, especially in services. Burundi’s economic prospects depend on
reversing these productivity trends and at least returning real output per worker to earlier levels.

Table 1.4 Agriculture, industry and services value added per worker by sector, constant 2010
US$, 2000-2016
Agriculture, etc.
Industry
Services
2016
Growth 2000-16
2016
Growth 2000-16
2016
Growth 2000-16
Burundi
184
-4.2%
2,655
-3.9%
3,580
-1.5%
Rwanda
539
4.2%
3,139
-0.4%
3,029
-0.3%
Tanzania
669
1.6%
7,548
4.0%
3,186
1.0%
Kenya
2,013
1.9%
4,459
2.3%
3,441
n.a.
Uganda
575
-1.2%
5,042
4.4%
4,138
2.4%
Source: World Bank (2019a).
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The transition from agriculture to industry and services by developing countries in the context of rapid
technological change is the subject of two authoritative works, one by the World Bank World Development
Report ( The Changing Nature of Work) and the other by the African Development Bank (AfDB) (Creating
Decent Jobs) both published in 2019. Together they deal with different aspects of the problem but reach similar
conclusions. As the AfDB (2019) report points out, working in agriculture is not attractive because of the low
returns and most new entrants to the labour force are engaged in agriculture because there is little choice.
However, both the World Bank and AfDB reports strongly advocate for the upgrading of workforce skills, either
to facilitate the transition from agriculture to the higher productivity sectors of industry and services, or to
improve the productivity of those remaining in agriculture. Since most new workers will remain in the informal
sector, these typically require entrepreneurship skills, information and communications technologoy (ICT) skills
and soft skills (including problem solving, empathy and critical thinking), as well as skills directly applicable to their
chosen vocation. Enhanced ICT skills are important enablers for participation in the global economy (market and
supply chain information) and for technology transfer to farmers who would benefit from information about new
seeds, plants and farming techniques.
These raise many complementary issues for Burundi. Internet penetration, while rising fast, is very low. Users
total only 617,000 or 5.3 per cent of the population (Table 1.5), the fourth lowest in Africa and significantly lower
than its neighbours, placing it at a sizeable competitive disadvantage.

Table 1.5 Proportion of the population with Internet access, March 2019
Burundi

8*

Kenya

83.0

Rwanda

29.1

Tanzania

37.8

Uganda

41.6

Source: Internet World Stats (2019) and *Agency for Regulation and Control of Telecoms, Burundi.

An ICT usage index (government, business and individuals) compiled for 139 countries by the World Economic
Forum in 2016 placed Burundi last, and for its ICT-related infrastructure (including electricity) it was placed 134th
(WEF 2016, p. 17). It is acknowledged that most of the data for these indices were collected in 2014 and 2015,
the latter being a year of political turbulence in Burundi so the indices may, to some extent, understate Burundi’s
ICT capacities. On the other hand, the Internet access data for 2019 in Table 1.5 paints a similar picture.
Thus, ICT infrastructure is an additional challenge for Burundi, which also lacks reliable electricity and other
physical infrastructure. This means that while raising skill levels, particularly in ICT, complementary investments
will be required to generate matching economic returns. In Burundi’s favour is the relatively low cost of Internet
compared to neighbouring countries. Data suggest that mobile data prices in Burundi (approx. $2 per gigabyte)
are lower than in the United Republic of Tanzania ($5.93) Uganda ($4.69) and Kenya ($2.73).

1.2 Why the Focus on Adolescents?
The fulfilment of adolescent rights is critical and even indispensable for Burundi’s socioeconomic development.
The Lancet Commission on Adolescent Health and Wellbeing (Patton, Sawyer et al. 2016) emphasized the critical
importance of the adolescent phase in life for achieving human potential:
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Adolescence is characterised by dynamic brain development in which the interaction with the social
environment shapes the capabilities an individual takes forward into adult life. During adolescence,
an individual acquires the physical, cognitive, emotional, social, and economic resources that are the
foundation for later life health and wellbeing. (p. 2423)
Investing in its adolescents is necessary for the future of Burundi’s economy. Burundi’s adolescents face more than
average challenges, including a high level of vulnerability, elevated health risks and low education and skill levels.
Approaching one in four members of the population is an adolescent. The adolescent population is growing
significantly faster than the rest of the population, and as shown in Figure 1.2, is projected to continue to do so
until 2025. In the period from 2010-2015 to 2015-2020, the annual growth rate of the adolescent population was
expected to accelerate from 2.0 per cent to 3.9 per cent, while the growth rate for all other ages was projected
to fall from 3.2 per cent to 2.0 per cent over the same period (ISTEEBU 2017). This increases the urgency
of investing in this adolescent cohort. In a relative sense, this will be the largest cohort to pass through the
population pipeline, peaking at 24 per cent of the total population in about 2025.
Given their relative size, adolescents will have a positive impact on Burundi. They will shape the future of the
economy and determine the success of the recovery from the socio-economic-political crisis. Their level of
education skills and training will determine whether the Burundian economy will successfully catch-up with
its near neighbours, re-emerge as a highly productive agricultural economy and transition to a more balanced
economy with thriving industrial and services sectors.
Figure 1.2 Adolescent population growth rate compared with all other ages

Source: ISTEEBU (2017).

Currently, participation (as measured by enrolment) in primary school education is quite high at 81 per cent
of the relevant population (DHS 2019), but there is a significant decrease when looking at secondary school
enrolment rates, which are only at 30 per cent. Secondary school completion rates are low, with currently
around 10 per cent of the relevant age cohort completing secondary school. A radical reform programme to
extend primary education, in order to set up a basic education system, and provide vocational education is under
way, but is yet to have a significant impact on the school-age population. Vision Burundi 2025 states that ‘the
young people [in Burundi] find themselves with time on their hands, without any qualification or jobs’. It goes on
to suggest that Vision Burundi 2025:
…plans to put in place a policy of supervision of youth, based on civic education, entrepreneurship, initiation
to life vocational training, learning trades through the promotion of vocational training centres and by the
revitalization of technical, vocational and sports training courses. The policy will be accompanied by appropriate
funding mechanisms to promote local self-development initiatives. (MPDC and UNDP Burundi 2011, p. 78)
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The proportion of out-of-school adolescents was about 30 per cent, or 200,153 in 2017, of whom 95,041 were
female (UNESCO 2019). Although teenage pregnancy is of continuing concern, as shown in Table 1.1, the
adolescent birth rate at 58 per 1,000 is significantly lower than those of its neighbours (e.g., 115.1 in the United
Republic of Tanzania). However, the maternal mortality ratio is much higher at 712 per 100,000 live births
compared with 398 in in the United Republic of Tanzania (UNDP 2019).
In addressing these issues, it is necessary to realize the extent of challenges facing adolescents in Burundi in
accessing quality education, in part due to poverty, gender discrimination and lack of access to appropriate
school facilities, especially for girls. Family responsibilities and expectations weigh heavily on adolescent boys and
girls, with a requirement for them to contribute both to the provision of food and to household chores. Violence,
both within the home and in the broad community, also makes it more difficult for them to participate actively
and continuously in school.
The proportion of those not in employment, education or training (NEET) is relatively low at 6.2 per cent for
young people aged 15-24. This is lower than those of neighbouring, Kenya, United Republic of Tanzania and
Uganda, where the rates ranged from 13.7 per cent to 14.9 per cent (ILO 2019). It is in the nature of developing
economies such as Burundi’s that while employed or at school, adolescents spend time on many different
employment activities. A study by Williams and Pompa (2017) of individuals aged 18-14 in Uganda showed that
even within agriculture, the activities are quite varied (crops, horticulture and grazing), and almost everyone had
some wage income and most had income from entrepreneurship.
Figure 1.3 below shows the current burden of disease for males and female adolescents (aged 10-19) in Burundi.
Disability-adjusted life years (DALYs) per 100,000 population provide an estimate of the burden of disease, which
combines the effects of both death and disability in a single measure (IHME 2019).
Males have a higher burden of disease than females, largely because of HIV/AIDS and traffic injuries, despite the
additional burden for females of maternal disorders for those aged 15-19. The disease burden for both females
and males is higher for 15-19 year olds than 10-14 year olds. HIV/AIDS is the main cause, but road injuries for
males, maternal disorders for females and tuberculosis (TB) for both sexes is much higher.
As for many other developing countries, Burundi suffers from infectious diseases such as malaria HIV/AIDS,
tuberculosis and neglected tropical diseases and nutritional deficiencies, which are the product of poverty. While
these conditions have been all but eliminated or at least much reduced in their disease burden in developed
countries, they represent over 40 per cent of the disease burden for Burundi adolescents (43 per cent male,
45 per cent female). In addition, the burden of maternal disorders for Burundian teenage mothers is more than
20 times the burden for those in the developed world.
Figure 1.3 Major causes of adolescent burden of disease, Burundi, by sex, DALYs per 100,000,
2017

Source: IHME (2019).
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As indicated in Chapter 2, road traffic accidents are a major cause of death and disability in Burundi. In 2016,
about 500 young people were killed on the roads, of whom about 76 per cent were males. For males, 56 per
cent (58 per cent for females) of adolescent deaths involve motor cycles, pedestrian or bicycle accidents and 44
per cent (42 per cent for females) involve motor vehicles. Pedestrians are particularly vulnerable in Burundi with
these accidents making up nearly half of all adolescent deaths (43 per cent for males and 44 per cent for females)
(Appendix 6.1).
Further discussion of the burden of disease using data from Burundian sources and the Global Burden of Disease
database is given in Section 2.1 and Appendix 1.

1.3 Why Develop an Investment Framework?
An investment modelling framework provides a structure for estimating the costs and benefits of an integrated
set of preferred policy programmes or interventions based on the best available evidence of their costs and
effectiveness. In this study, the framework is used to evaluate a set of health and education interventions to
improve the well-being of adolescents.
One of the strengths of the methodology is to assess the human outcomes of health and education in economic
terms. Human outcomes, including a range of improved health benefits, better control over fertility and
improved level of education, deliver important economic benefits in the form of improved productivity and
access to employment. As noted by the former President of the World Bank, cited earlier in this introduction,
better health and higher levels of education for adolescents are central to the capacity of developing countries to
compete in the economy of the future. The investment framework provides the means by which both the costs
and benefits of this strategy can be quantified.
One of its limitations of the methodology is that because it is dependent on intervention cost and
effectiveness data, some factors important to adolescent well-being are omitted. This has included
programmes to increase community resilience and cohesion and reduce gender-based violence. Also
omitted are the indirect benefits for community resilience and cohesion of some fully costed health and
education interventions. It is well established that intervention programmes which address high-risk health
conditions and keep adolescents at school also increase community resilience and cohesion, as well as
provide productivity and employment benefits.
The approach used in this study employs two now well-established and internationally tested models. The
model for health is the OneHealth Tool (OHT) developed by the United Nations Inter-Agency Working Group
on Costing. The model used for education is the VISES Education Model (VEM), which was initially developed
for the United Nations Educational, Scientific and Cultural Organization (UNESCO) but has been substantially
enhanced and updated by VISES. The models make use of the best data currently available from Burundi, and
where relevant, international sources.
Previous studies, most notably Sheehan et al. (2017), have shown that the methodology can demonstrate the
substantial economic returns to investment in health and education programmes for adolescents in developing
countries.
In many developing countries, funding for health and education competes with physical infrastructure for
which the metrics of traditional investment evaluation have been more easily applied. One of the aims of
this return on investment approach is to support international agencies such the World Health Organization
(WHO), United Nations Population Fund (UNFPA) and now UNICEF, in advocating for greater investment
in these programmes by national Governments, private foundations and international agencies based on the
results of a benefit-cost analysis.
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1.4 Alignment with National, Regional and International Initiatives
The National Development Plan 2018-2027 (Republic of Burundi 2018) was launched in June 2018 with the
overall aim of:
Structurally transforming the Burundian economy, for strong, sustainable, resilient, inclusive growth, creating
decent jobs for all and leading to better economic growth and social well-being. (p. 9)
The mechanisms through which this was to be achieved included ‘improving access to basic social services, such
as education, health and social protection’ (p. ii), as well as a range of other initiatives such as in infrastructure,
energy development, strengthening of food self-sufficiency and export diversification, as well as protection
programmes for the environment and land-use planning.
The National Youth Policy: 2016-2026 (Republique du Burundi 2016a, Section 5.3) outlines five principal
strategies to address the main problems which the Government has identified as facing Burundian’s youth.
These are:
Axis 1: Access for girls and boys to employment and self-development.
Axis 2: Education of young people to citizenship, peace and patriotism.
Axis 3: Improving access to youth-friendly health services.
Axis 4: Youth participation in governance and leadership development.
Axis 5: Communication partnership and coordination integration youth component at FONIC level.
They reflect the wide-ranging concerns of the Government for the well-being of Burundian youth. With respect
to these strategies, the programme of interventions outlined in this report are most relevant to Axes 1 and 3.
They address the Government’s concerns about youth employment. In addition to interventions to raise the
general level of education, the report evaluates interventions focused on vocational and non-formal education
which better equip adolescents to find a job or to establish their own business. It also evaluates interventions
which in addition to improving the health of adolescents, such as those to combat tuberculosis and malaria,
focus on sexual and reproductive health and interventions to lower fertility rates. Reducing teenage pregnancies
is a particular focus.
Interventions to raise the level of education, provide job-specific skills and improve the level of health also better
equip youth to participate in governance and leadership (Axis 4) and contribute to peace, security, national
reconstruction and community-level reconciliation structure (Axis 2).The National Youth Policy (Republique du
Burundi 2016a) aligns closely with programmes of the African Union. The African Union aims to achieve a better
life for the people of Africa by ensuring an increase in real per capita incomes and improved job opportunities.
The aim of the Union is to ensure that Member States have transformed, inclusive and sustainable economies,
through strong GDP growth, labour-intensive manufacturing and improvements in agricultural productivity.
It also seeks to remove obstacles to greater empowerment of women, youth and children (African Union 2019).
In fact, African Heads of State and Government dedicated the year 2017 to the theme “Taking full advantage of
the demographic dividend by investing in the youth”. Given that 60 per cent of the African population is in the age
group of 24 years and below, the capacity of African Governments to transform education and the development
of skills, employability, health and well-being, empowerment and entrepreneurship for youth is at the epicentre
of the journey towards progress, sustainable peace and development for the African continent.
The African Union road map on taking full advantage of the demographic dividend by investing in youth puts
forward four pillars that require investment in order to maximize the potential of the youth in contributing to the
sustainable development and progress of the continent. These are:
Pillar 1: Employment and Entrepreneurship
Pillar 2: Education and Skills Development
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Pillar 3: Health and well-being
Pillar 4: Rights, Governance and Empowerment of Youth (African Union, 2017)
This report provides a modelled framework for investing in interventions to improve the well-being of adolescent
girls and boys in Burundi that are aligned to SDGs 3, 4, 5 and 8 (United Nations 2019).
In line with SDG 4 that seeks to ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all, this report uses an education model to track the adolescent-aged population through the
secondary education system to ensure equitable and effective outcomes. Subsections of SDG 4 (United Nations
2019) seek to ensure, by 2030, equal and inclusive access to quality technical, vocational and tertiary education
(SDG 4.3); substantially increase the number of youths with relevant skills to for employment, decent jobs and
entrepreneurship (SDG 4.4); and eliminate gender and other disparities (measured through parity indices female/
male, rural/urban, etc.). In line with these SDGs, the education model used in this report analyses the social
and demographic characteristics (age, sex, marital status and rural location) of the population studied to best
understand the limitations faced by different sectors of the population, and hence improve the opportunities
available to young people in Burundi. Non-formal education in generic and specialist skills and entrepreneurship,
and vocational education and training (in line with SDG 4.3) are also included in the model, which estimates the
numbers of completions of the courses for those with different education backgrounds. The interventions focus
on both reducing dropout rates and improving the quality of education provided.
SDG 5 (United Nations 2019) aims to achieve gender equality and empower all women and girls. In particular,
SDG 5.3 aims to eliminate all harmful practices, such as child, early and forced marriage and female genital
mutilation. One set of early marriage interventions included in this report aims to delay adolescent girls forming
unions and leaving school. The reduction in the early marriage rate is modelled as an outcome, both as a result of
the direct early marriage interventions and the reduced dropout rate.
SDG 3 (United Nations 2019) seeks to ensure healthy lives and promote well-being for all at all ages. In this
project, we model the impact of interventions addressing most of the sources of adolescent ill health. The
results of modelling the interventions are expressed in terms of lives saved, morbidity reduced and reduction
in fertility. SDG 3.4 aims to reduce by one third premature mortality from non-communicable diseases (NCDs)
through prevention and treatment, and promotion of mental health and well-being by 2030. Important aspects of
adolescent health that are modelled include:
• Human papillomavirus (HPV) vaccination and tuberculosis (in line with SDG 3.3);
• road traffic injuries (aligned to SDG 3.6); and
• fertility rates, specifically adolescent fertility rates (in line with SDG 3.7).
Inclusive and sustainable economic growth, with employment and decent work for all, is one of the main
aspirations of the SDGs as expressed in SDG 8 (United Nations 2019). In particular, the aim is to achieve
sustained per capita growth (SDG 8.1) and higher levels of productivity (SDG 8.2). Full and productive
employment and decent work for all women and men, including for young people and persons with disabilities,
and equal pay for work of equal value by 2030 is the aim of SDG 8.5. SDG 8.6 aims to substantially reduce the
proportion of youth NEET by 2020. The employment model used in this report is based on the understanding
that better education and training make individuals more productive in the work that they do, which in turn leads
to higher economic growth. The model takes key outputs – number completing secondary school, average years
of schooling completed, school quality, non-formal training completed and vocational education and training
certificate courses completed – and estimates their impact on productivity and on the numbers employed in
enhanced forms of employment relative to a base case.
Strategies and other initiatives aligned with this report include Generation Unlimited, the World Bank Human
Capital Project (2019d) and the strategies articulated by the African Union (2019). Generation Unlimited
(2019), a multi-stakeholder initiative seeks to ensure all young people, especially girls, are in school, training
or employment by 2030. The project connects secondary-age education and training to employment and
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entrepreneurship, empowering the younger generation to excel in their work. This report has a similar focus in
that it considers the most suitable interventions for improving the education outcomes, and hence employment
prospects, of young people, especially girls. These interventions aim to improve the skills for learning,
employment and empowerment.
The World Bank’s Human Capital Project uses the Human Capital Index, which in line with this report, quantifies
the contribution of health and education to the productivity of the next generation of workers (2019d). However,
the education indicators used in the Index only consider the expected years of school and learning-adjusted
years of school. This report provides a greater understanding of the impact of education on productivity in
that it considers secondary education and the non-formal educational sector, both of which form the basis of
employment opportunities. The indicators for health in the Human Capital Index include probability of survival
to age 5, children under 5 not stunted and the adult survival rate (World Bank 2019d). This report uses a variety
of indicators to model interventions to estimate the impact of lives saved, morbidity averted and the intrinsic
value of lives (social benefit); as well as the impact of reductions in adolescent fertility on economic growth
(demographic dividend).

1.5 Conclusion
This introduction has outlined the multidimensional challenges faced by Burundi as it recovers from a period of
social and political instability. Nonetheless, there are good and realistic prospects of a substantial rebound in the
Burundi economy provided the sociopolitical recovery continues. A recovery in agricultural production to earlier
levels, for instance, would by itself represent a substantial economic injection.
This report provides evidence of the significant economic gains to be made by investing in a package of
interventions in health and education for adolescents. These returns, particularly in education, are long-term in
nature but necessary to transform the lives of each adolescent cohort as it ages over the life course.
The Government appears to endorse this approach. The analysis of the government budgets for the last few
years, discussed in Chapter 4, shows that almost one third of its budget is allocated to health and education.
About 20 per cent of the budget is allocated to education and a further 12 per cent to health. Unfortunately,
the size of the budget reflects the relatively small size of Burundi’s GDP and the actual flow of funds to the two
sectors is relatively modest, given the size and rapid growth of the adolescent population.
Chapter 4 argues that external foreign aid is necessary to boost the funds available and finance the programmes
identified in this report as providing benefits worth over 10 times the costs. It advocates the establishment of an
Adolescent Fund, where the level of foreign aid is linked to Burundi’s success in achieving the identified output
targets in health and education.
This introduction acknowledges that the task of implementing these initiatives depends on maintaining a
conducive sociopolitical environment, including developing inclusive and resilient communities, maintaining
appropriate levels of protection and reducing gender-based violence. It also argues that investment in health and
education will assist in achieving these broader community objectives.
The remainder of the report outlines the interventions, projected health and education outcomes, and the
results of the benefit-cost analysis, before concluding with a discussion of policy implications, including possible
strategies to finance the initiatives.
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2. Health Interventions
for Adolescents
2.1 The Health Context
In December 2018, Burundi adopted a third-generation National Health Development Plan (Plan National de
Développement Sanitaire (PNDS) III), 2018-2023. This plan is consistent with the National Development Plan
2018-2027 adopted in June 2018. The PNDS III is also in harmony with the National Health Policy, 2016-2025.
Through the PNDS III, the Government of Burundi has reaffirmed its commitment to improve the health of
the population and aims to achieve SDG3, ‘Ensure healthy lives and promote well-being for all at all ages’.
Twelve priority directions for health were identified for the period 2019 to 2023.
Recognizing these important policy directions, this section provides estimates of the benefits and costs of a
number of interventions to improve the health and well-being of adolescents in Burundi. The intervention
programmes considered here are designed to address sexual and reproductive health as well as a range of
communicable and non-communicable diseases reflecting the conditions that are important for adolescent
males and females in Burundi between the ages of 10 and 19.

Important diseases and health conditions for adolescents in Burundi
The economic model described below uses data on both deaths and ill health to underpin the return on
investment analysis. Sources of information on adolescent health in Burundi include national administrative
data, survey data (Demographic and Health Survey (DHS)), as well as data collected by a range of international
organizations.
Administrative data indicate that the overwhelming cause of death and morbidity was malaria (Health Statistics
Yearbook (Annuaire Statistique Sanitaire) for 2016, MSPLS 2018), and that pneumonia, diarrhoea, malnutrition,
infectious diseases, road traffic accidents and AIDS were also major causes of deaths. These along with
epilepsy and sexually transmitted infections (STIs) are also important causes of morbidity in both hospitals and
health centres.
The data from hospitals and health centres are incomplete, and as it is important to gain an overall picture of
adolescent health, data for Burundi were also taken from the Global Burden of Disease (GBD) database (IHME
2019). The GBD provides a number of measures of ill health including deaths, years of life lost, prevalence and
incidence, years lived with disability and DALYs, which is the combination of years of life lost and years lived
with disability.
For Burundi, these measures are generally available for each year from 1990 to 2017 for 169 level-3 diseases
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and conditions by five-year age group and sex. The national data from the Annuaire Statistique Sanitaire (MSPLS
2018) confirm the identification of the major causes of death among adolescents from the GBD data.
Two measures – death and DALYs – are used to illustrate the state of adolescent health in Burundi.
The top 20 causes of death account for over 80 per cent of all adolescent deaths.
The most important causes of death for adolescents are malaria, HIV/AIDS, road injuries, tuberculosis, diarrhoeal
disease, lower respiratory infections, meningitis, typhoid, epilepsy and maternal disorders. Tables A1.5 to A1.8 in
Appendix 1 show the number of deaths by cause for females aged 10-14, males aged 10-14, females aged 15-19
and males aged 15-19.
For females aged 10-14, drowning and congenital birth defects are also important. For females aged 15-19,
maternal disorders are the fourth highest cause of death. For males aged 10-14 and 15-19, road injuries are
an important cause of death, and conflict and terrorism are also significant.
The most prominent of the NCDs are epilepsy, chronic kidney disease and leukaemia.
In addition to deaths, the GBD data on disabilities (Tables A1.9 to A1.12 in Appendix 1) shows that depressive
disorders, headache disorder, conduct disorder, asthma and anxiety disorders are also significant causes of ill
health among adolescents in Burundi.
For females aged 10-14, vitamin A deficiency is very important, while for males aged 10-14, dietary iron
deficiency is significant. For females aged 15-19, maternal disorders are very important, and death and disability
associated with pregnancy and childbirth are significant.
In summary, the aim of this section is to determine the investment case for addressing the major causes of
deaths and disability for adolescents in Burundi, principally HIV/AIDS, malaria, tuberculosis, maternal disorders,
anaemia, epilepsy, depressive and anxiety disorders, conduct disorder and asthma.
As pregnancy and childbirth among adolescent girls in Burundi is an important issue, the modelling contains a
number of itnerventions (awareness-raising, education, information and communication) to eradicate teenage
pregnancies. In addition, interventions to keep girls in school also reduce teenage pregnancy as discussed in the
education chapter of this report.
On the other hand, several other causes of disease such as conflict and violence, and headache disorder are
not included in the analysis because of a lack of data or information on the identification and effectiveness of
interventions.

2.2 Health Model
The main health model for this study has a similar approach to the one used in a global study on adolescent
health and well-being for UNFPA (Sheehan et al. 2017). It estimates the health impact and cost of a programme
of interventions to reduce adolescent death and disability. A companion economic model estimates the economic
and social benefits arising from this programme.
The main health model uses the OneHealth Tool (OHT) whose development is overseen by the United Nations
Inter-Agency Working Group on Costing and which is provided as a product by Avenir Health (2019). It estimates
the cost and benefits of interventions to address most of the major causes of the adolescent burden of disease
in Burundi. In addition, it includes programmes for reproductive and sexual health, as well as a number of
communicable and non-communicable diseases.
In addition, to model the impact of interventions to address other important causes of the adolescent burden
of disease not adequately covered by OHT, separate supplementary models were developed to address
tuberculosis, HPV and road traffic injuries.
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Specifying the intervention programme for the main health model
Making an investment case for interventions to address adolescent health using OHT relies on:
(i) being able to specify a set of cost-effective interventions that have been shown to be successful;
(ii) being able to identify the target population to which the interventions will be delivered;
(iii) specifying what proportion of the target population will receive the intervention;
(iv) calculating the cost associated with delivering the intervention; and
(v) being able to quantify the impact of the intervention on the particular aspect of adolescent health being
considered.
The version of OHT used in this study is version 4.753, which has some 363 interventions across 12 major health
programmes and 70 subprogrammes.
The scope of the OHT has expanded to include a wider range of diseases and risk factors since earlier studies,
with plans to extend this further in the future.
A consequence of the ongoing development of the OHT is that the information available to undertake economic
modelling is only partially available for some diseases and risk factors. In particular, priority in the development
of epidemiological models is dependent on the availability of robust data and models which can be incorporated
into the OHT software in a format that would be user-friendly for country-level users, the target audience of the
tool being Ministry of Health staff in low- and middle-income countries.
The primary use of the OHT is to cost health programmes based on the interventions within the model. In the
current version of the model, there are some 165 interventions, from the total of 363, for which the model also
calculates health outcomes in terms of mortality, morbidity, fertility and other demographic characteristics
Because including any of the other interventions incurs cost without benefits, these interventions have been
largely excluded from the modelling.
The modelling approach described below relies on comparing the benefits and costs from two different scenarios
of programmes to address adolescent health over a specific period. Three scenarios (Base, Medium and High)
were developed, each with an intervention period from 2019 to 2030. The period to 2030 has been used in
previous studies and was agreed with UNFPA and other stakeholders at the commencement of the project.
It aligns with the 2030 Agenda for Sustainable Development. Unless otherwise noted, the results reported
in the sections below are from comparing the Base and High scenarios.
For each scenario, a separate OHT file was developed using default data included with OHT and modified with
data from Burundi where appropriate and feasible.
In consultation with stakeholders in Burundi, a list of 96 interventions was agreed to be included in the modelling
(see Table A2.1 in Appendix 2).
For each set of interventions chosen in OHT, the target population was also specified. The population in need of
treatment was determined, and then the treatment coverage rates for this population were specified. The impact
of interventions is therefore modelled largely as a result of changing treatment coverage rates.
For the different scenarios, the initial treatment coverage rates for 2019 were determined by examining a number
of sources of data, including:
• an OHT model developed by the Ministry of Public Health and the Fight against AIDS (Ministère de la Santé
Publique et de la Lutte Contre le Sida (MSPLS));
• the third DHS (Troisième Enquête Démographique et de Santé) (MSPLS 2017a, 2017b);
• the Annuaire Statistique Sanitaire for 2016 (MSPLS 2018);
• data from UNAIDS based on data provided from Burundi (UNAIDS 2019); and
• the Burundi database associated with OHT.

17

For the Base case scenario, these coverage rates were allowed to increase slowly across the period to 2030.
For the High case scenario, target coverage rates in 2030 were set at ambitious levels using a procedure that
took into account the coverage rates in 2019. For the Medium scenario, coverage rates in 2030 were set at
intermediate levels with respect to the Base and High scenarios, using the same procedure. Coverage rates for
years between 2019 and 2030 were interpolated using the linear interpolation setting within the OHT.
The assumed contraceptive prevalence rates and resulting total fertility rates were similar to those used in the
study by Guengant and Kayiro (2016) for UNFPA and UK Aid entitled La Révolution Contraceptive au Burundi
Perspectives pour Bénéficier d’un Dividende Démographique. This study looked at the impact of increasing
contraceptive prevalence rates on the prospects for a demographic dividend in Burundi. This study was modified
by Guengant et al. (2018) to take into account data from the 2017 DHS (MSPLS 2017b). After consultation
with stakeholders in Burundi including the Burundi Institute of Statistics and Economic Studies (ISTEEBU), the
University of Burundi and the UNICEF and UNFPA country offices, scenarios were agreed for the change in
contraceptive prevalence rates from 2019 to 2030. From an initial value of 33.1 per cent in 2019, obtained by
extrapolating the value from the 2017 DHS using historical growth rates, the values for the rates in 2030 for
the Base, Medium and High scenarios were 40 per cent, 50 per cent and 55 per cent respectively. Table A3.1 in
Appendix 3 shows the increase year by year.
As mentioned earlier, in addition, to the main health model using OHT, separate supplementary models were
developed to address tuberculosis, HPV and road traffic injuries.

2.2.1 Tuberculosis Modelling
The current version of OHT does not include any interventions for tuberculosis with health outcomes. However,
as tuberculosis is a significant health challenge in Burundi both for adolescents and the rest of the population,
the impact of interventions for tuberculosis was modelled separately. The approach used for this is described in
Appendix 4 and uses information from the recently completed Lancet Commission on Tuberculosis (Reid et al.
2019). This study reported a number of estimates of the cost per tuberculosis death averted from the introduction
of the WHO End TB Strategy, which aims to end the epidemic of tuberculosis by 2030 (WHO 2014b, 2019).

2.2.2 HPV Modelling
Another supplementary model was developed for HPV vaccination. The modelling assumes that two doses of the
HPV vaccine are given to a proportion of girls aged 12 in each of the years 2019 to 2030, following the guidelines
suggested by WHO (2014a). The approach used in modelling the benefits and costs of a HPV vaccination
programme in Burundi is described in detail in Appendix 5.
Consistent with other modelling of the economic benefits of health interventions, it is assumed that the
vaccination programme begins by only covering a small percentage of the 12-year-old cohort (5 per cent),
but increases rapidly to a target coverage rate of 90 per cent by 2024 and remains at that level to 2030.
The percentage of deaths from cervical cancer averted due to the vaccine is presumed to be 70 per cent.
The cost per immunized girl in Burundi is assumed to be $9.00 for two doses of the vaccine plus $5.00 delivery
cost, or $14.00 in total, based on analysis by Jit et al. (2014).

2.2.3 Road Traffic Injuries Modelling
For road traffic injuries, a programme of six interventions was modelled to estimate the outcomes in terms of
benefits and costs, and included speed compliance, alcohol enforcement, better infrastructure, helmets for motor
cycle riders, seat belts for occupants of motor vehicles and a graduated licensing scheme for young drivers.
The reasons for choosing these interventions and the approach used in the modelling are set out in Appendix 6.
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2.3 Costs
For the main health model, the approach to estimating the costs associated with the three scenarios is similar to
that for the reproductive, maternal, newborn and child health (RMNCH) case set out in Stenberg et al. (2014)
and used for the global adolescent health study (Sheehan et al. 2017; Sweeny et al. 2019). It is described in detail
Appendix 3.
For each scenario, this approach combines the direct commodity costs for drugs and supplies obtained from the
OHT modelling with estimates for the other components of cost, i.e., RMNCH programme costs, adolescent
programme costs, logistics, infrastructure, governance, health information systems and health financing.
Table 2.1 shows the costs calculated for the three scenarios modelled by the main health model using OHT. In
each scenario, as the coverage rates increase across the period, the annual cost rises. To summarize this, Table
2.1 shows the both the total cost of the scenario over the period 2019 to 2030, as well as the average annual cost
obtained by dividing this sum by the number of years (12). Costs are in United States dollars at 2019 prices.

Table 2.1 Costs of Base, Medium and High scenarios, main health model using OHT, US$
million
Total cost 2019-2030

Base

Medium

High

593.1

725.5

831.8

132.5

238.8

60.5

69.3

11.0

19.9

Difference from Base
Average annual cost
2019-2030

49.4

Difference from Base

The cost of the intervention programmes modelled using the main health model are $593.1 million for the Base
scenario for the period 2019-2030. For the Medium scenario, it is $132.5 million more than the Base, totalling
$725.5 million for the same period. For the High scenario, the costs are estimated at $831.8 million.
For the interventions modelled using the supplementary models, total and average annual costs are shown in
Table 2.2.

Table 2.2 Costs of other programmes, supplementary health models, US$ million
2019-2030

Average annual cost

Tuberculosis

44.1

3.7

HPV vaccination

20.8

1.7

Road traffic injuries

17.7

1.5

The estimated cost of the tuberculosis programme from 2019 to 2030 is $44.1 million or $3.7 million per year
on average, while the estimated cost of the HPV vaccination programme over the period is $20.8 million, or $1.7
million per year (Table 2.2).
For the programme to reduce road traffic injuries, the cost is $17.7 million over the period to 2030.
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2.4 Health Outcomes
The reproductive, sexual and other health outcomes from modelling interventions with the OHT are usually
expressed as the number of deaths and amount of morbidity that occurs for each health condition each year for
each age group and sex, where this is available. For reproductive health, other outcomes include fertility rates
and numbers of births. For some areas within the OHT, it is possible to obtain health outcome data by age and
sex, in which case the impact on adolescents can be assessed directly. In other areas, this data is for the whole of
the population being targeted, in which cases the adolescent proportion was calculated according to that used for
allocating costs, based on population proportions.
In addition, estimates were made of the numbers of mothers and newborns with serious disabilities, as well
as the number of adolescents with serious disabilities arising from each of the NCDs being modelled. The
methodology for this is explained in Appendix 3.
The agreed assumptions about the contraceptive prevalence rates in the three scenarios (Table 2.3) were
discussed earlier. These rates were included within the OHT which calculated fertility rates based on them and
on information from the 2017 DHS. Based on these, the modelling results in a reduction in both fertility rates
(Table 2.4) and births (Table 2.5) for females aged 15-19. Fertility rates are 30.9 per cent lower in 2030 under the
High scenario with 38,705 fewer births compared to the Base case and 23.7 per cent under the Medium scenario
with 25,817 fewer births.
Table 2.3 Contraceptive prevalence rate assumptions, Burundi, females 15-19
Base

Medium

High

2019

33.1

33.1

33.1

2030

40.0

50.0

55.0

Average increase per year

0.6

1.5

2.0

Base

Medium

High

2019

39.2

39.2

39.2

2030

35.4

29.9

27.1

9.7

23.7

30.9

Table 2.4 Fertility rates, Burundi, females 15-19, 2019-2030

% reduction, 2019 to 2030

Table 2.5 Reduction in births compared to Base case, Burundi, females 1519, 2019 to 2030
Total

Medium

High

25,817

38,705

Comparing the High scenario to the Base scenario, the main health outcomes for the period 2019 to 2030
from the disease and conditions modelled using OHT are some 14,667 adolescent deaths averted (Table 2.6), a
reduction of 1,361 in stillbirths and 1,580 deaths of newborns of adolescent mothers. A further 6,302 and 1,500
adolescent lives are saved from the tuberculosis and road traffic injury programmes respectively.
In addition, there is a reduction of 5,798 in the number of adolescents with serious disability.
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Table 2.6 Adolescent and other deaths averted, High compared to Base scenario, Burundi,
2019 to 2030
Female

Males

Total

Main health model
Stillbirths

1,361

Newborn

1,580

Maternal

369

369

Malaria

13,952

HIV/AIDS

59

98

157

Depression

279

178

457

Other NCDs

15

25

40

Tuberculosis

2,861

3,441

6,302

Road traffic injuries

432

1,068

1,500

Supplementary models

The introduction of an HPV vaccination programme is predicted to save 16,842 deaths from cervical cancer over
the lifetimes of the girls immunized between 2019 and 2030.
In addition, there is a significant reduction in the numbers of adolescents with anaemia (Table 2.7) and the
number of stunted children born to adolescent mothers (Table 2.8).

Table 2.7 Reduction in adolescents with anaemia, High compared
to Base scenario, 2019 to 2030
Total
Pregnant women with anaemia

21,295

Women of reproductive age with anaemia

54,684

Table 2.8 Reduction in newborn stunted, adolescent mothers,
High compared to Base scenario, 2019 to 2030
Total
Reduction in newborn stunted

15,157

The reduction in adolescent deaths modelled using OHT is largely due to interventions to prevent and treat
malaria, with significant contributions from interventions for tuberculosis and road traffic injuries.
The fall in deaths among adolescent mothers is small, although there is a larger improvement in stillbirths to
adolescent mothers and deaths among their newborn. Some 497 deaths from NCDs are averted.
The reduction in deaths from HIV/AIDS is modest, partly because the coverage rates for antiretroviral therapy
(ART) treatment and prevention of mother-to-child transmission of HIV (PMTCT) are already high.
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2.5 Demographic Dividend and Economic and Social Benefits
To estimate the return on investment for the programmes of health interventions, it is necessary to express
the improved health outcomes in economic terms and compare these with the costs of the programmes. The
approach builds on previous studies (Sheehan et al. 2017; Sweeny et al. 2019), is described below and set out
in more detail in Appendix 3. The analysis estimates three types of benefits: economic benefits, demographic
dividend benefits and social benefits.

2.5.1 Economic Benefits
Comparing two intervention scenarios enables the number of deaths and amount of morbidity averted to be
calculated and compared to the difference in the cost of achieving these outcomes. From the OHT modelling for
most of the health areas considered within this study, the economic benefits of interventions preventing deaths
occur when people who would otherwise be dead enter the workforce and produce economic output.
A similar benefit occurs for people who would otherwise suffer serious disability that prevents them from working.
In this study, the economic modelling of mortality follows the cohort of avoided deaths for each of the years from
2019 to 2030. Each cohort is classified by age and sex. As the cohort ages, it is subject to the mortality rates
applicable to that age group, sex and year based on demographic estimates provided by ISTEEBU, supplemented
by estimates from United Nations World Population Prospects data (UN 2017). The effect of avoided mortality
on the labour force is calculated by taking the numbers of deaths avoided by age and gender, and applying a
corresponding labour force participation rate for this age, gender and year sourced from the International Labour
Organization projections of labour force participation rates (ILO 2018).
The contribution that each of these labour force cohorts makes to economic output is calculated by multiplying
the number in each age and sex category by a productivity level that varies with age and year. To do this, the
average productivity is first calculated by dividing the World Bank estimate of GDP in current United States
dollars by the labour force for the most recent year for which data are available (2018) (World Bank 2019).
Two scenarios are considered for the increase in average productivity each year and the implied growth of GDP.
A moderate growth scenario assumes that Burundi will initially experience the average growth in productivity for
low-income countries. After 15 years, it is assumed that Burundi will become a lower middle-income country, after
a further 15 years an upper middle-income country, and after a further 15 years a high-income country. The average
annual productivity growth rates for low, lower middle, upper middle and high-income countries over the past 25
years have been 2.1 per cent, 2.5 per cent, 1.6 per cent and 0.7 per cent respectively. Therefore, from 2019 to
2032, the moderate scenario assumes a productivity growth rate of 2.1 per cent. Combined with the assumptions
about labour force growth, this implies an annual growth rate for real GDP of around 5.3 per cent, which is close
to the assumptions made by the Ministry of Finance for the period 2019 to 2022, but significantly higher than the
assumptions of the World Bank and the International Monetary Fund for the next few years.
A higher growth scenario assumes that the productivity growth rate will be 4 per cent for the period to 2032 and
then the same as the moderate scenario thereafter. This implies a real GDP growth rate of around 7.2 per cent
per year through to 2032.
The contribution to GDP of each cohort of persons who would otherwise suffer from serious disability is
calculated in a similar way as for mortality, using the same assumptions about participation rates and productivity.
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2.5.2 Demographic Dividend
In calculating the overall benefits from interventions, the benefits arising from the impact of the reduction in
high fertility rates on growth in per capita GDP are also included. Such reductions can arise from several of the
interventions being studied here: from the sexual and reproductive health measures included in the OHT such as
reducing the unmet need for contraception; from the impact of increased education of girls on pregnancy rates;
and from reduced child marriage.
The estimates of the demographic dividend draw on and adjust the methods of Ashraf et al. (2013) and follow
the use of these methods in Stenberg et al. (2014) and Sheehan et al. (2017). A revised version of the Ashraf
parameters is used to derive from their model an aggregate relationship between the reduction in the total
fertility rate and the change in per capita GDP, reflecting the three factors mentioned in the preceeding
paragraph. This single relationship is applied to the change in the total fertility rate in Burundi to estimate the
impact on per capita GDP and on overall GDP.

2.5.3 Social Benefits
It is common when estimating the benefits of improved health to put a value on being alive. This is usually done
by estimating the value of a statistical life year. Building on the results of Viscusi et al. (2003), Jamison et al. (2013)
estimated the value of a life year as between 1.4 and 4.2 times GDP per capita, averaging 1.6 globally.
Stenberg et al. (2014) modified this approach by assuming the value of a life year of 1.5 times GDP per capita and
assuming the economic benefit represented 1 times GDP per capita, leaving a residual value of 0.5 times GDP
per capita as the social benefit. Following this approach, a value of 0.5 times the GDP per capita for Burundi is
assigned to each healthy life year gained from the interventions to estimate the social benefit of improved health.

2.6 Return on Investment
The rate of return on investment can be expressed in a number of different but related ways. In this study, we
mainly report benefit-cost ratios (BCRs), as they are intuitively easier to understand. The benefit-cost ratio
divides the estimate of benefits by the estimate of costs. A BCR greater than 1 means that the benefits of an
intervention programme are greater than the costs of the programme. We also include estimates of the internal
rate of return, i.e. the return on investment, expressed as a percentage, which equates benefits and costs.

2.6.1 Health Modelling Using OHT
The economic benefits, demographic dividend, social benefits and the cost of intervention programmes using
the main health model are reported in Table 2.9 based on the calculations described in the previous sections. It
is standard practice when calculating benefit-cost ratios to express these benefits and costs in net present value
(NPV) terms. Because benefits and costs for years in the future are usually regarded as having a lower value than
those in the present, a discount rate is applied to these future benefits and costs.
Most analyses of long-term projects adopt the standard World Bank discount rate of 3 per cent to calculate NPVs
(Weitzman 2001; Office of Management and Budget 2003; Arrow et al. 2013; Campos et al. 2013). Sensitivity
analysis was performed by exploring other discount rates (2 per cent, 5 per cent) around the 3 per cent default rate.
As costs are now expressed in NPV terms, the values in Table 2.9 will differ from the undiscounted values shown
in Tables 2.1 and 2.2.
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The total cost in net present value terms from 2019-2030 for the health interventions modelled using the main
health model for the High compared to Base scenario is $138 million (248 billion Burundi francs) or $1.06 (1,908
Burundi francs) per capita each year, where per capita refers to the entire population, and the discount rate is
3 per cent. Table 2.9 shows the benefits, costs and benefit-cost ratios in terms of United States dollars for the
moderate GDP growth scenario, while Table 2.10 shows the equivalent in Burundi francs (F Bu) at an exchange
rate of F Bu1,800 = US$1, based on the World Bank official average exchange rate for 2018 of F Bu1,783 = US$1
(World Bank 2019f). The economic benefits from the increase in the workforce is $642 million, the demographic
dividend from reduced fertility is $302 million and the social benefit is $442 million with an overall benefit of
$1,386 million.
Table 2.11 shows the results under the higher GDP growth scenario.
Table 2.9 Benefits, costs and benefit-cost ratios, main health model using OHT, moderate
GDP growth assumption, US$ million
Discount rates

IRR*

2%

3%

5%

NPV economic benefit

925

642

331

NPV DD

490

302

129

NPV social benefit

634

442

238

NPV cost

148

138

119

Benefit-cost ratio – economic
benefit

6.2

4.7

2.8

10.3%

Benefit-cost ratio – economic
benefit + DD

9.5

6.9

3.9

12.1%

Benefit-cost ratio – economic + DD
+ social benefit

13.8

10.1

5.9

17.7%

Note: *IRR = internal rate of return, %. DD = demographic dividend.

Table 2.10 Benefits, costs and benefit-cost ratios, main health model using OHT, moderate
GDP growth assumption, F Bu billion
Discount rates
2%

3%

5%

NPV economic benefit

1,666

1,155

596

NPV DD

883

543

233

NPV social benefit

1,141

796

428

NPV cost

267

248

214

Benefit-cost ratio – economic
benefit

6.2

4.7

2.8

10.3%

Benefit-cost ratio – economic
benefit + DD

9.5

6.9

3.9

12.1%

Benefit-cost ratio – economic + DD
+ social benefit

13.8

10.1

5.9

17.7%

Note: *IRR = internal rate of return, %, DD = demographic dividend.
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Table 2.11 Benefits, costs and benefit-cost ratios, main health model using OHT, higher GDP
growth assumption, US$ million
Discount rates

IRR*

2%

3%

5%

NPV economic benefit

1,218

844

434

NPV DD

634

390

167

NPV social benefit

831

578

309

NPV cost

148

138

119

Benefit-cost ratio – economic
benefit

8.2

6.1

3.7

12.0%

Benefit-cost ratio – economic
benefit + DD

12.5

9.0

5.1

14.1%

Benefit-cost ratio – economic + DD
+ social benefit

18.1

13.2

7.7

20.8%

Note: *IRR = internal rate of return, %, DD = demographic dividend.

Overall, the benefit-cost ratio arising from the investment in adolescent health is 10.1 using the World Bank
standard 3 per cent discount rate when considering all benefits and the moderate GDP growth rate (Figure 2.1).
This is quite close to the average BCR reported for the UNFPA adolescent investment case (Sheehan et al. 2017)
for all countries in that study (10.2), although a little lower than the average for all low-income countries (12.6).
Nonetheless, these BCRs are significantly higher than 1 which is the break-even value when benefits equal costs.
For the higher GDP growth rate, the returns on investment are higher with an overall benefit-cost ratio of 13.2.
Figure 2.1 Benefit-cost ratios, OHT modelling, moderate and high GDP growth rate, 3%
discount rate

Source: Study results.

2.6.2 HPV Vaccination Programme
The BCRs and internal rates of return for an HPV vaccination programme in Burundi are shown in Table 2.12,
and BCRs for the moderate and high growth rates are illustrated in Figure 2.2.
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In NPV terms, the cost of the programme at a discount rate of 3 per cent is $16.5 million or 29.7 billion Burundi
francs. The combined economic and social benefit generated is $79.1 million, assuming a moderate growth rate,
and the BCR is 4.8.
Table 2.12 HPV vaccination programme, benefits, cost and benefit-cost ratios, moderate GDP
growth rate, US$ million
Discount rates

IRR*

2%

3%

5%

NPV economic benefit, US$ million

99.4

58.3

21.0

NPV social benefit, US$ million

37.9

20.8

6.6

NPV economic & social benefit, US$
million

137.3

79.1

27.6

NPV cost, US$ million

17.8

16.5

14.2

Economic benefit, BCRs

5.6

3.5

1.5

5.9%

Economic & social benefit, BCRs

7.7

4.8

1.9

6.6%

Note: * IRR = internal rate of return.

As Table 2.12 and Figure 2.2 show, the results are very sensitive to the discount rate used in calculating NPVs.
Under the high GDP growth scenario, there are higher returns on investment with a benefit-cost ratio of 6.3 as
would be expected (Table 2.13).
The costs of the programme begin to be incurred immediately and over the period to 2030, while most of the
economic and social benefits only begin to occur after at least 30 years. The more heavily this stream of benefits
is discounted, the lower will be the benefit-cost ratio.
In general, benefits will exceed costs when the rates of cervical cancer are high. Higher rates of labour force
participation rates among women will also contribute to higher ratios. In addition, a higher level of GDP per
person in the labour force will tend to outweigh the increase in unit cost associated with a country’s higher
income status.
Table 2.13 HPV vaccination programme, benefits, cost and benefit-cost ratios, higher GDP
growth rate, US$ million
Discount rates
2%

3%

5%

NPV economic benefit, US$ million

129.6

75.9

27.4

NPV social benefit, US$ million

49.4

27.1

8.7

NPV economic & social benefit, US$
million

179.0

103.0

36.0

NPV cost, US$ million

17.8

16.5

14.2

Economic benefit, BCRs

7.3

4.6

1.9

6.6%

Economic & social benefit, BCRs

10.1

6.3

2.5

7.2%

Note: * IRR = internal rate of return.
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Figure 2.2 Benefit-cost ratios, HPV programme, moderate and high GDP growth, 3% discount
rate

Source: Authors’ estimates.

Because this study only considers the effect on deaths from cervical cancer from immunizing girls, it
underestimates the benefits from preventing a proportion of other cancers in girls. If all or most girls are
immunized against HPV, this means that the probability of heterosexual males acquiring HPV is lessened, and
hence the deaths among males from at least penile and oropharyngeal cancer.
While previous studies have concluded that HPV vaccination programmes are generally cost-effective, this study
demonstrates that such programmes have positive rates of return when considered as an investment project on
both economic and social grounds.

2.6.3 Road Traffic Injuries
The benefit-cost ratios and internal rates of return for programmes to reduce road traffic injuries in Burundi are
shown in Table 2.14.
Over the period 2019-2030, the total cost of interventions to reduce road traffic injuries for the 10-19 year
age group is estimated to be $14.2 million or 25.6 billion Burundi francs expressed in net present value terms to
2030 using a 3 per cent discount rate. This amounts to $0.7 million (1.26 billion Burundi francs) per year or $0.06
(108 Burundi francs) per capita per annum.
The overall BCR at a 3 per cent discount rate is 15.7 with a moderate GDP growth scenario and 17.6 per cent
with the high GDP growth scenario (Tables 2.14 and 2.15).
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Table 2.14 Road traffic injuries, benefits, costs and benefit-cost ratios, moderate GDP growth,
US$ million, 2019 to 2030
Discount rates

IRR*

2%

3%

5%

NPV Economic benefit – deaths

45.8

32.7

17.7

NPV Economic benefit – disability

98.1

69.7

37.3

NPV social benefits – deaths

15.5

11.0

6.0

NPV social benefits – disability

16.9

11.9

6.5

NPV cost

8.6

8.0

6.9

Economic – deaths

5.3

4.1

2.5

10.1%

Economic – deaths + disability

16.8

12.8

7.9

19.7%

Economic plus social – deaths

7.2

5.5

3.4

12.7%

20.6

15.7

9.7

24.9%

Economic plus social – deaths +
disability

Note: *IRR = internal rate of return, %. Source: Authors’ estimates.

Table 2.15 Road traffic injuries, benefits, costs and benefit-cost ratios, high GDP growth, US$
million, 2019 to 2030
Discount rates
2%

3%

5%

NPV Economic benefit – deaths

60.2

43.0

23.2

NPV Economic benefit – disability

129.0

91.6

48.9

NPV social benefits – deaths

20.3

14.3

7.8

NPV social benefits – disability

22.1

15.5

8.4

NPV cost

10.0

9.3

8.1

Economic – deaths

6.0

4.6

2.9

10.8%

Economic – deaths + disability

18.9

14.4

8.9

21.0%

Economic plus social – deaths

8.0

6.1

3.8

13.7%

Economic plus social – deaths +
disability

23.1

17.6

10.9

26.5%

Note: *IRR = internal rate of return, %. Source: Authors’ estimates.
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Figure 2.3 Benefit-cost ratios, road traffic injuries, moderate and high GDP growth, 3%
discount rate

Source: Authors’ estimates.

2.6.4 Tuberculosis Modelling
The BCRs and internal rates of return from modelling tuberculosis interventions in Burundi are shown in Table
2.16a and benefit-cost ratios for the moderate and high growth rates are illustrated in Figure 2.4.
In NPV terms, the cost of the programme at a discount rate of 3 per cent is $35.1 million or 63.1 billion Burundi
francs. The combined economic and social benefit generated $266.7 million, assuming a moderate growth rate,
and the BCR is 7.6.
Table 2.16a Tuberculosis modelling, benefits, cost and benefit-cost ratios, moderate GDP
growth rate, US$ million
Discount rates

IRR*

2%

3%

5%

NPV economic benefit, US$ million

227.6

159.2

83.5

NPV social benefit, US$ million

153.3

107.5

58.3

NPV economic & social benefit,
US$ million

380.8

266.7

141.8

NPV cost, US$ million

37.8

35.1

30.4

Economic benefit, BCRs

6.0

4.5

2.7

10.4%

Economic & social benefit, BCRs

10.1

7.6

4.7

16.2%

Note: * IRR = internal rate of return.

Under the high GDP growth scenario, there are higher returns to investment with a benefit-cost ratio of 10.0
(Table 2.16b).
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Table 2.16b Tuberculosis modelling, benefits, cost and benefit-cost ratios, high GDP growth
rate, US$ million
Discount rates

IRR*

2%

3%

5%

NPV economic benefit, US$ million

299.3

209.3

109.6

NPV social benefit, US$ million

200.7

140.4

75.8

NPV economic & social benefit, US$
million

500.0

349.7

185.3

NPV cost, US$ million

37.8

35.1

30.4

Economic benefit, BCRs

7.9

6.0

3.6

12.2%

Economic & social benefit, BCRs

13.2

10.0

6.1

19.2%

Note: * IRR = internal rate of return.

Figure 2.4 Benefit-cost ratios, tuberculosis modelling, moderate and high GDP growth, 3%
discount rate

Source: Authors’ estimates.

In Tables 2.9 to 2.11, the return on investment results are reported for all the interventions included in the main
model using OHT. As noted in Section 2.3 above and more fully in Appendix 3, the main components of the cost
of the intervention programme are estimated outside the OHT although using some of the information from
the OHT modelling on drug and supply costs, outpatient visits, inpatient stays and services. This means that it
is not possible to directly allocate the costs of the intervention programme to individual interventions or sets
of interventions in the absence of very detailed unit cost for health services and other health system data from
Burundi.
However, it is possible to give some idea of the return on investment for individual components of the
intervention programme by indirectly allocating the majority of these costs using the shares of these components
in the data available from the OHT modelling. Here the share of total services is used to calculate the proportion
of infrastructure, governance, health information systems and financing costs that could be presumed to be
accounted for by each component. Logistics, inpatient, outpatient and drug and supply costs can be allocated
more straightforwardly.
Tables 2.17a and 2.17b show the results for benefits, costs and benefit-cost ratios for the main groups of OHT
interventions, assuming moderate GDP growth and a 3 per cent discount rate, alongside those already reported
for HPV and road traffic injuries. Table 2.18a and 2.18b show the results assuming a high GDP growth rate.
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Table 2.17a Benefits, cost and benefit-cost ratios, moderate GDP growth rate, US$ million
All

RMNCH

HIV/AIDS

Malaria

TB

NPV economic benefit

642

79

17

327

159

NPV DD

302

302

0

0

0

NPV social benefit

442

70

15

224

107

NPV cost

138

52

5

38

35

Benefit-cost ratio – economic
benefit

4.7

1.5

3.3

8.7

4.5

Benefit-cost ratio – economic
benefit + DD

6.9

7.3

Benefit-cost ratio – economic + DD
+ social benefit

10.1

8.6

6.1

14.7

7.6

IRR – economic benefit

10.3%

4.1%

6.7%

15.1%

10.4%

IRR – economic benefit + DD

12.1%

10.3%

IRR – economic + DD + social
benefit

17.7%

12.2%

11.4%

27.4%

16.2%

Note: * IRR = internal rate of return, DD = demographic dividend.

Table 2.17b Benefits, cost and benefit-cost ratios, moderate GDP growth rate, US$ million
Depression
and anxiety

HPV

Road traffic
injuries

NPV economic benefit

119

58

102

NPV social benefit

80

21

23

7

17

8

Benefit-cost ratio – economic benefit

17.2

3.5

12.8

Benefit-cost ratio – economic + DD + social benefit

28.8

4.8

15.7

IRR – economic benefit

24.6%

5.9%

19.7%

IRR – economic + DD + social benefit

52.1%

6.6%

24.9%

NPV cost

Note: * IRR = internal rate of return, DD = demographic dividend.
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Table 2.18a Benefits, cost and benefit-cost ratios, high GDP growth rate,
US$ million
All

RMNCH

HIV/AIDS

Malaria

TB

NPV economic benefit

844

104

22

430

209

NPV DD

390

390

0

0

0

NPV social benefit

578

92

19

292

140

NPV cost

138

52

5

38

35

Benefit-cost ratio – economic
benefit

6.1

2.0

4.3

11.5

6.0

Benefit-cost ratio – economic
benefit + DD

9.0

9.4

4.3

11.5

6.0

Benefit-cost ratio – economic + DD
+ social benefit

13.2

11.2

8.1

19.3

10.0

IRR – economic benefit

12.0%

5.0%

7.7%

17.5%

12.2%

IRR – economic benefit + DD

14.1%

11.8%

7.7%

17.5%

12.2%

IRR – economic + DD + social
benefit

20.8%

14.1%

13.5%

32.6%

19.2%

Note: * IRR = internal rate of return, DD = demographic dividend.

Table 2.18b Benefits, cost and benefit-cost ratios, high GDP growth rate,
US$ million
Depression
and anxiety

HPV

Road traffic
injuries

NPV economic benefit

157

76

135

NPV social benefit

105

27

30

7

17

9

Benefit-cost ratio – economic benefit

22.7

4.6

14.4

Benefit-cost ratio – economic + DD + social benefit

37.8

6.3

17.6

IRR – economic benefit

28.6%

6.6%

21.0%

IRR – economic + DD + social benefit

61.7%

7.2%

26.5%

NPV cost

Note: * IRR = internal rate of return, DD = demographic dividend.

The RMNCH interventions have a modest economic BCR of 1.5 reflecting the impact of interventions on the
health of adolescent mothers and their newborns. Including the impact of the demographic dividend increases
this sharply to 7.3, showing the strong influence of family planning interventions in reducing teenage pregnancy.
Adding the social benefit brings the BCR to 8.6 or around the same value for RMCNH found by Stenberg et al.
(2014).
Benefit-cost ratios are higher for malaria than for tuberculosis and HIV/AIDS. The values for depression and
anxiety appear to be too high perhaps because of the limitations of the costing allocation procedure. Despite this,
there are undoubted returns to investing in the mental health of adolescents in Burundi.
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2.7 Discussion
Table 2.19 summarizes the results of modelling interventions to reduce teenage pregnancy and improve
adolescent health for the conditions modelled in this study.
Table 2.19 Summary results on average annual costs (US$) and benefit-cost ratios, moderate
and high growth rates
Average annual cost (NPV US$)

Benefit-cost ratio
Moderate

High

RMNCH

4.4

8.6

11.2

HIV/AIDS

0.4

6.1

8.1

Malaria

3.1

14.7

19.3

Tuberculosis

2.9

7.6

10.0

Depression & anxiety

0.6

28.8

37.8

All interventions modelled using OHT

11.5

10.1

13.2

HPV vaccination

1.4

4.8

6.3

0.7*

15.7

17.6

Road traffic injuries
Note: * 0.8 for high growth scenario.

Successfully achieving the Sustainable Development Goals and the goals of the Global Strategy for Women’s,
Children’s and Adolescents’ Health 2016-2030 in the context of specific national programmes by the Government
of Burundi will require investment metrics to support informed decision-making on appropriate interventions.
This study has demonstrated high rates of return to investment targeting key aspects of adolescent sexual,
reproductive and other health with a BCR of 10.1, with benefits greatly exceeding costs, meaning that for each
Burundi franc invested, 10.1 francs will return in benefits. For an HPV vaccination programme, the BCR is 4.8 and
for road traffic injuries it is 15.7.
For Burundi, the BCRs comfortably exceed 1 at the 3 per cent discount rate typically used in analysing health
projects, and for the other discount rates used for a sensitivity analysis. Even allowing for the uncertainty
surrounding the estimates, these are strong BCRs by any standards.
The modelling undertaken here addresses the major causes of death and disability among adolescents in Burundi,
including HIV/AIDS, tuberculosis, malaria, maternal and newborn disorders, depression and anxiety, and epilepsy.
Implementing the programme of interventions, modelled using OHT, will significantly reduce teenage pregnancy
and births to adolescent girls, and through its influence on the total fertility rate will produce a demographic
dividend for Burundi.
The programmes modelled are consistent with Burundi’s national health strategy and its commitment to the
WHO End TB Strategy, Global Technical Strategy for Malaria, Global Strategy on HIV and the Sustainable
Development Goals.
The implementation of a full HPV vaccination programme will deliver health and economic benefits for girls
in later life and also provide protection against cancer for their partners, while the interventions for reducing
road traffic injuries will benefit both adolescents and other age groups. Both of these programmes are relatively
modest in terms of cost to introduce.
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These results are similar to those obtained both in the global adolescent investment case (Sheehan et al. 2017)
and the investment case for RMNCH (Stenberg et al. 2014) which demonstrated a BCR of 8.7 at 3 per cent
discount rate for a similar range of interventions modelled using OHT. The adolescent benefit-cost ratios
reported for this study are similar to those found by other authors.
Studies on stillbirths (ten Hoope-Bender et al. 2016), depression and anxiety (Chisholm et al. 2016) and
cardiovascular disease (Bertram et al. 2017) using the OHT have also reported significant returns on investment.
These large returns on investment are not unusual for health and education programmes. Economists at the
World Bank have recently estimated that interventions to reduce stunting have an average benefit-cost ratio of
15.1 ranging from 9.1 in sub-Saharan Africa to 76.1 in East Asia and the Pacific (Galasso and Wagstaff 2017). They
observe that this is somewhat less than the usual rate of return to World Bank projects based on an analysis of all
projects over the period 2000-2008.
The influence of mothers’ education on their fertility and the health of their children requires further research
and understanding to extend the preliminary analysis undertaken in this study of the benefits of interventions to
improve education of adolescent girls. The intergenerational benefits of improving the health of adolescents in
preparation for parenthood are beginning to be explored in detail, and it is likely that quantifying these benefits
will further demonstrate the value of interventions in adolescence.
Achieving the strong returns to investment will require that programmes are skilfully designed and implemented
and that they respond to the needs of adolescents by meeting the requirements of adolescent-friendly health
services such as decreasing risky behaviours, improving protection and avoiding unwanted pregnancies
(Oringanje et al. 2016). Ensuring quality in service delivery is crucial for effective programmes (Duber et al. 2018).
Resource mobilization efforts can be generated to enhance domestic financing and external funding mechanisms
to address funding gaps associated with the investment case. This is discussed later in this study.

2.7.1 Limitations
In general, the interventions selected in the modelling were required to have both an estimated impact and
cost where the OHT was used for computing the direct service costs. Consequently, some areas which are
prominent in the GBD estimates for adolescents in Burundi but lack interventions with known impacts and costs,
such as drowning and other accidental deaths were not included.
Although it would increase the returns to investment, any health expenditure savings due to the interventions
have not been included in the calculation of benefits as there is limited information on health expenditure by
disease in Burundi. This benefit would be expected to be substantially smaller than the economic contribution
that was used as the basis of our benefit modelling, but would nonetheless lead to higher estimates of the return
to investment. The long-term impact of some adolescent risk behaviours such as unsafe sex, limited physical
activity, obesity and poor diet have not been modelled but are significant influences on mortality and morbidity
later in life.
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3. Education, Training
and Employment
3.1 Education and Training: Interventions for Adolescents
3.1.1 Introduction
This section provides estimates of the benefits and costs of a number of interventions to improve the education
of adolescents in Burundi. The intervention programmes considered here are designed to address dropout rates
and learning gaps that are significant for young people in Burundi between the ages of 15 and 24. This section has
eight subsections. The first describes the current educational context, the next describes the VISES Education
Model, and the following three describe the types of interventions and, their effectiveness or benefits in the formal
school setting, as well as interventions in the non-formal education setting. The next section describes the costs
associated with each of the interventions followed by the results of the modelling of these interventions. The
output of both the formal and non-formal modelling is used in the employment model described in Section 3.2.

3.1.2 Education and Training: Current Context
In 2012, the Government of Burundi adopted a development plan for its education system covering the period
2012 to 2020. The initial three-year action plan covered 2013-2015 and its implementation has been supported
by technical and financial partners in the education sector. The Government also committed to the 2030 Agenda
for Sustainable Development .
Since 2015, Burundi’s sociopolitical events have changed the education landscape, with several technical and
financial partners withdrawing from the country, and sectoral dialogue also being reduced. Domestic financing
has declined and the macroeconomic framework has been disrupted.
The Government, in consultation with its technical and financial partners, has developed an education transition
plan (plan transitoire de l’éducation au Burundi ) 2018-2020, which focuses efforts on basic education and
vocational training, while preserving efforts for the other levels of education. The transition plan has been
endorsed by the Government and its partners, funding of r $25.6 million has been received and further funding
of $21.3 million is likely through the Global Partnership for Education.
Despite these challenges Burundi has achieved some considerable successes including:
• a strong expansion of schooling;
• very good results in the PASEC (Programme on the Analysis of Education Systems ) international evaluation;
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• implementation of the reform of the education system, in particular updating of Cycle 4 curriculum (lower
secondary school, years 7-9);
• expansion of the vocational training and vocational education system; and
• sustained priority in the allocation of public resources to the education sector, despite weak economic
performance.
The current structure of the education system in Burundi is shown in Figure 3.1.
Figure 3.1 Burundi education system structure, circuit of Burundian education from school
year 2013/14
Higher Education (new system)

Higher Education (old system)

PhD

Duration: 3 years

PhD in Medicine

Duration: 7 years

Master

Duration: 2 years

Engineering Degree

Duration: 5 years

Baccalaureate

Duration: 3 years

License

Duration: 4 years

A1 Diploma

Duration: 2 years

State Diploma
General Secondary

Education Pedagogic

Secondary Education Technical A2

3rd year

4th year

4th year

Certificate

Training Professional

2nd year

3rd year

3rd year

1st year

2nd year

2nd year

1st year

1st year

3rd year
2nd year
1st year

Certificate Admission
to Post-Fundamental

Certificate
Basic Education
Education of the Crafts
3rd year

4th Round

2nd year
1st year

3rd Round
2nd Round
1st Round

9th
8th
7th
6th
5th
4th
3rd
2nd
1st (Entry age: 6 years)

Preschool
3rd year
2nd year
1st (Entry age: 3 years)
Source: Adapted from METVT (2018, p. 11).

38

Burundi

Adolescent Investment Case

The Government’s education transition plan describes in detail the current issues for education in Burundi, which are:
• an unfavourable macroeconomic context and continuing rapid population growth;
• a high percentage of new entrants to basic education above the legal entrance age;
• the persistence of a high number of children outside the education system;
• the persistence of a high level of repetition, despite good progress recorded earlier in the decade;
• insufficient learning time;
• unevenly completed cycle 4 reform (lower secondary, years 7-9 of schooling);
• significant geographical disparities; and
• vulnerabilities and risks that penalize school pathways:
• climate risks;
• sociopolitical crises;
• anaemia, stunting, pandemics such as malaria and cholera;
• early pregnancy; and
• poverty, which accentuates other vulnerabilities.
The education transition plan identifies vocational education and training as having an important place in the
education strategy. This sector offers opportunities to a significant portion of young people and assists in training
a skilled workforce to support and enable the development of Burundi’s economy.
The Government established a national policy of teaching and technical and vocational education and training at
the end of 2017, with the aim to have at least one Trades Education Centre (Centre d’Enseignement des Métiers
(CEM)) in each municipality and a Vocational Training Centre (Centre de Formation Professionnelle (CFP)) in
each province.
Both types of centres will admit young people 14 years or older who have not completed basic education
or who have not passed the end-of-year examination. They will have training courses of one to two years,
initially prioritizing the development of training courses in the agro-livestock sector, which began in 2016. The
restructuring of the trades and vocational training sector will also include expansion of the sector, so as to
ensure its economic relevance and sustainability, with a gradual increase in the number of students undertaking
vocational education and training.

3.1.3 Education Model
The education model used here to analyse the impact of educational interventions in Burundi is the VISES
Education Model (VEM), constructed for the analysis of a wide range of developing countries. The model was
first outlined in Sheehan et al. (2017) and documented in detail in Wils et al. (2019).
The VEM has been extended specifically for Burundi by differentiating between general and vocational secondary
school cohorts, and by the inclusion of non-formal training for students who leave school with different levels
of educational qualifications. The model includes target increases for vocational education as described in the
education transition plan, and in addition, specific percentages of the school-leaving cohorts are assumed to
undertake non-formal training such as entrepreneurial schemes or training programmes.
The VEM analyses the costs and benefits of various education interventions for adolescents in secondary schools.
The basic structure of the education model is shown Figure 3.2.
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Figure 3.2 Education model structure
Intervention
package

Costs

Intermediate
education variables:
• Intake
• Promotion and
repetition
• Dropout
• Learning rates

Pupils and
school leavers
by sex, age
and grade over
time

School age
population

Education
outputs:
• Highest grade
of school
leavers
• Average
learning levels
• Population
by education
attainment

The model includes a set of interventions (intervention package) which affect various education variables including
intake levels, promotion, repetition and dropout and learning rates. The interventions affect the number of school
leavers over time which are differentiated by sex, age and grade. The model then generates outputs including thw
highest grade attained by school leavers, the average learning level and the education attainment levels of population
cohorts of 20-24 year olds out to 2050, for both males and females. The education or learning quality measure
increases over time as the various interventions are applied. The effectiveness of the interventions is affected by
various education risk factors including poverty, gender, rural or urban location and early marriage.
More specifically, the education outputs are influenced by the varying coverage effectiveness of interventions,
as well as the prospect of multiple interventions operating together in parallel. Educational achievement is also
included as a quality measure of the education system.
Most of the interventions and the effectiveness and cost parameters used,in the model come from studies
conducted in developing countries, often in very poor countries among strongly disadvantaged populations.
The studies addressed many of the issues that affect under-performing systems, e.g., children with low levels of
school readiness; compromised health; classrooms with little learning; materials that are missing; pedagogy that
is outdated and ineffective; teachers who are ill-trained and unsupported; teachers who are absent; children who
leave school after too few grades; and children who do not understand the language of instruction. The studies
track five outcomes: learning, cognition, dropout, completion and enrolment. It was not feasible to compile the
geographical distribution of the studies with precision, but the majority of studies were done in sub-Saharan Africa,
followed by South Asia as an area of interest, with Central Asia, Latin America, South-East Asia and the Pacific
underrepresented. We draw heavily on the meta-analysis of a large number of studies found in Conn (2017).
The VEM calculates the number of adolescents who leave school, by age and the grade of school departure.
These school leavers are aggregated into post-school education groups, namely, primary education only;
incomplete secondary; and full secondary education (a portion of this group may go on to tertiary education, but
this is not included in the model).
The VEM has been extended specifically for Burundi in several ways. These include differentiating between
general, technical and vocational secondary school cohorts, and those that complete secondary school with
pedagogical (teacher) training. The model also includes non-formal training for adolescents who leave school with
different levels of educational qualifications (i.e., primary, incomplete secondary and complete secondary). The
non-formal training for adolescents follows the educational structure with certificate of the trades, vocational
training, life skills and the UPSHIFT programme which has previously been implemented in other countries with
the assistance of UNICEF. The model includes target increases for vocational education, pedagogical training
and a certain percentage of school-leaving cohorts who are assumed to undertake non-formal training, be it a
certificate of the trades, vocational training or social innovation and entrepreneurship programmes.
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Incorporated into the VEM are the basic costs associated with education provision and the additional costs of the
interventions. These costs are required to estimate the benefit-cost ratios and guide the choice of the best valuefor-money interventions.
The purpose of calculating the aggregated post-school education groups is to generate input educational
achievement cohorts for the VEM model, which then estimates the employment and broader economic effects
for these cohorts.
3.1.3.1 Data sources
A variety of data sources are used in the VEM, although every effort twas made to use locally sourced data.
Data on enrolment, the number of teachers, pupil-teacher ratios, education system structure and expenditures
including salaries, school feeding, materials and construction costs were obtained directly from the Burundi
Department of Education. Data surrounding historical school qualification levels were obtained from the 2017
DHS. Population forecasts were obtained from United Nations Population Division projections and GDP figures
and literacy rates were obtained from the World Bank DataBank.
3.1.3.2 VISES Education Model: Marginal effects of risk factors on dropout and enrolment rates
The effect of education interventions on dropout rates depends upon the initial dropout rates, which vary
from circumstance to circumstance. These dropout rates correlate with a number of risk factors (UNESCO
2015; UNESCO Institute of Statistics and UNICEF 2015). Four important risk factors have been identified in
the literature: poverty, marital status, female gender and rural location. For this study, we have undertaken
an analysis of the marginal effects of these four risk factors on dropout. This analysis shows that adolescent
females who marry almost always dropout of school, but child marriages rates are lower in Burundi than in
many other African countries. Nevertheless, early pregnancy, whether inside or outside a union, is an important
factor hindering girls’ education, particularly younger adolescent girls. Effectively this means that being married
and being in school are almost completely mutually exclusive for adolescent girls. These results suggest that
interventions to reduce early marriage may, in their education effect, be equivalent to an intervention to increase
girls’ school attendance (Nguyen and Wodon 2012c, 2012d). Consequently, some of the interventions focus on
reducing early marriage in order to reduce early dropout.
DHS data (2017) were used to determine the dropout risk coefficients for poverty, female gender and rural
location included in the model through a logistic regression analysis. The data from the DHS data set for Burundi
show that poverty, rural location and a combined effect of marriage and girl sex correlate with a higher likelihood
of dropping out of school before completing upper secondary. The results for poverty and rural location are
similar to what has been found for other school-related indicators, such as enrolment rates.
All DHS and Multiple Indicator Cluster Surveys (MICS) have a five-digit wealth index based on materials and
capital owned by the household. These indices are not necessarily consistent across the surveys but do provide
an absolute wealth ranking possibility. Conventionally, these are used to create the wealth quintiles, dividing the
household population into five equally sized groups of hierarchical wealth. For a comparable “poor” variable, the
World Bank percentage of people living below $1.25 per day was used to create a cut-off point in the hierarchical
ranking of the five-digit wealth indices for each country. Households below the cut-off are labelled “poor” and
those above are “non-poor”.
3.1.3.3 Common measure for sizes of the effect of education interventions
In addition to determining which interventions are the most effective, it is necessary to determine a common
scale or measure for the size of the effects of the education interventions. The meta-analysis utilized for this
model standardizes the effects of nearly 50 interventions into standard deviations (Conn 2017). In effect, when
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a student or child receives this programme or intervention, their learning outcomes (enrolment, completion,
etc.) will improve by a standard deviation of X, if everything else is held constant. Standard deviations are chosen
because they take into account the range of variability within a group (how much test scores differ say, among a
group of children).
Standard deviations may not be as simple to understand as, for example, an improvement of Y percentage points.
If the data are normally distributed, a one-standard deviation improvement would move the median student up
to the 16th percentile (from being the 50th best student in a class of 100 to being the 16th best student). For a
binary outcome like dropout, a one-standard deviation improvement would shift an initial 50 per cent probability
of dropping out of school to a 16 per cent chance. Typically, the effect of a programme or intervention is only a
small fraction of a standard deviation. For example, rural school supply has a standard deviation improvement
in dropout rates of 0.38. This means the mean of the distribution is shifted 0.38 standard deviations as shown
in Figure 3.3. The red line in Figure 3.3 represents an increase of one standard deviation, while the green line
represents a decrease of 0.38 standard deviations. The green line illustrates the new distribution of dropout rates
for a given cohort. This translates to fewer younger people dropping out of school early.
Figure 3.3 Shift in mean of standard deviation

3.1.3.4 School quality
There is no consistent, global education indicator of quality for schools, as opposed to accepted global indicators
of quantity such as enrolment rates, completion rates, etc. There are comparable learning measures within
various international learning assessments including three global assessment series, TIMSS, PIRLS and PISA,
which each cover some low- and middle- income countries; and regional assessments covering additional
low- and middle-income countries: LLECE (in Latin America), SACMEQ (in Southern Africa) and PASEC
(in francophone Africa).1
It is known that grades, or years of schooling, by themselves do not make an educated or skilled population.
Hanushek and Woessmann (2010) and Barro and Sala-i-Martin (2004) found that cognitive skills are a very strong
predictor of GDP growth. These studies show that cognitive skills do not necessarily correspond to educational
attainment due to large differences in quality. In some countries, years of schooling amount to only a small
increase in knowledge and skills.

1
TIMMS = Trends in International Mathematics and Science Study; PIRLS = Progress in International Reading Literacy Study; PISA =
Programme for International Student Assessment; SACMEQ = Southern and Eastern Africa Consortium for Monitoring Education Quality;
PASEC = Programme on the Analysis of Education Systems; LLECE = Latin American Laboratory for Assessment of the Quality of Education.
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In order to address the lack of a global, standardized estimate of learning achievement, numerous researchers
have transformed the scores from the different assessments to standardized measures (Hanushek and Kimko
2000; Hanushek and Woessmann 2009; Altinok 2012; Altinok et al. 2014; Angrist et al. 2013). While the
methodology has evolved over time, the basic approach is: (1) the scores of the three global assessment series
(TIMSS, PIRLS, and PISA) are standardized using the United States scores as an anchor; (2) the scores from
the three regional assessment series (SACMEQ, PASEC and LLECE) are standardized using countries that have
participated in one of these tests and a global assessment as anchors; and (3) the scores are standardized over
time using the United States scores from an American assessment that has been in use since 1971, the National
Assessment of Education Program. However, many developing countries are missing from the World Bank data
set including Burundi. Consequently for Burundi, the only option is to make estimates based on correlations
to other observed variables such as any observed PISA and PASEC results. This provides a starting point for a
numerical value for the education model. The various interventions are considered to improve school quality
with the effects separated into impacts on dropout and learning with different improvements in quality for both,
with the level of education of school achievement also a factor in the school quality calculations. In addition, the
improvement in school quality is also impacted by the pupil-teacher ratio, with a lower ratio generating a larger
increase in school quality for a given intervention.

3.1.4 Formal Education Interventions
Which educational interventions to include is a critical part of the model construction. Evidence compiled from
several hundred research studies has been analysed in meta-studies to determine what works to improve
education in lower-income countries. Much of the research focuses on schooling in general, such as: having
schools within accessible distance; teacher quality; well developed pedagogical methods and materials; remedial
teaching; financial support; and some health interventions. In addition, there are interventions that are specific
to adolescents. In some societies, female teachers are important for adolescent girls; in all societies, adequate
sanitary facilities may be critical for adolescent girls.
The various interventions are modelled through multiplicative impacts modified by the prevalence of the risk
groups (e.g., the poor, girls) through standard deviation or percentage reduction measurements. This generates
an improvement in the school quality index until the target year when all of the interventions have been included;
the school quality index then remains stable in the subsequent years in the model.
Table 3.1 shows the coverage of the five education outcomes – learning, cognition, dropout, completion and
enrolment – within each of the eight action areas, showing for each learning outcome how many interventions
had results. Learning results are the most commonly measured outcomes. For example, learning results were
measured for all of the 16 intervention types grouped under the action area of instructional changes. School
access outcomes – dropout, completion and enrolment – are included in only 20 per cent of the interventions
studies, and secondary school dropout rates are high in many low- and middle-income countries, particularly for
poor and/or rural girls.
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Table 3.1 Intervention types and five education outcomes (Learning L; Cognition Cg; Dropout
D; Completion Cn and Enrolment E), standard deviation
Intervention type

Five outcomes

Intervention type

L

Cg

D

Cn

E

Pedagogical Changes/
Teacher Training

0.13

0.01

..

..

0.13

Pedagogical Changes/
Teacher Training (SSA)

0.23

..

..

..

Bilingual Instruction

0.20

..

..

Diagnostic Feedback for
Teachers

0.01

..

Remedial Education

0.19

Infrastructure, Materials

0.19

Extra Time3

Five outcomes
L

Cg

D

Cn

E

School Feeding2

0.04

..

..

..

..

..

School Feeding (Africa)

0.06

..

..

..

..

..

..

School Meals

0.10

..

0.11

0.06

0.14

..

..

..

Meals/Supplements (SSA)

..

..

-0.02

..

..

..

..

..

..

Micronutrient Intervention

0.06

..

0.01

..

..

0.16

..

..

..

..

Deworming Drugs

0.01

..

0.01

..

..

Class Size or Composition

0.12

..

..

..

..

Malaria Prevention and
Control

0.15

..

0.03

..

..

Class Size or Composition
(SSA)

0.11

..

..

..

..

Malaria Prevention and
Control (SSA)

..

..

0.19

..

..

Tracking

0.04

..

..

..

..

Holistic Interventions

0.03

..

..

0.16

..

1

Instructional

Health or Nutrition

Instructional Materials

0.08

..

..

..

..

Incentives/Accountability

Instructional Materials
(Africa)

0.02

..

..

..

..

Teacher Hiring/Contract
Teachers

0.06

..

..

..

..

Computer-Assisted
Learning

..

..

..

-0.04

-0.04

Student or Teacher
performance incentives

0.09

..

..

..

..

Student Incentives (Africa)

0.29

..

..

..

0.54

..

0.31

..

..

Merit-Based Scholarships

0.09

..

..

0.04

..

Teacher Incentives

0.04

..

..

0.00

0.06

Early Childhood
Preschools and Similar
Programmes
Financial Assistance
Monetary Grants

-0.01

..

..

..

..

Teacher Incentives (SSA)

0.08

..

..

..

..

Cash Transfers

0.01

0.07

0.12

0.11

0.12

Management or
Supervision Training

0.06

..

..

..

..

User-Fee Reduction

..

..

0.10

0.09

0.15

School-Based
Management

0.00

..

..

0.02

0.01

Cost Reduction
Interventions (SSA)4

0.04

..

..

..

..

School-Based
Management (Africa)

0.02

..

..

..

..

New Schools in
Community

0.02

..

..

..

0.38

Community-Based
Monitoring

0.11

..

..

-0.05

0.17

Infrastructure +
Additional Inputs (Africa)

0.19

..

..

..

..

Informational Treatments

0.05

..

..

..

..

Infrastructure (for
Hygiene)

..

..

..

..

0.11

Informational Treatments
(Africa)

0.15

..

..

..

..

Public-Private
Partnerships

0.05

..

..

..

0.12

Students with Disabilities

Notes: 1A positive effect size here indicates a reduction of dropout rates. 2Food, beverages and/or micronutrients. 3Change from shift teaching to full-day
instruction. 4Cash transfers, user-fee reductions.
SSA = Sub-Saharan Africa.
Source: VISES compilation, based primarily on Conn (2017) and the associated meta-analytic database.
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3.1.4.1 Rural school supply
School proximity is an important determinant of school access, in particular for rural children. Having a school
close to home is a critical determinant of enrolment and attendance, provided that teachers are available. On
average, having a school nearby decreases the risk of not being enrolled by approximately one half. One study
looked at the effects of secondary school proximity in Ghana and Côte d’Ivoire (Tansel 1997). In this study,
the attendance of those who did not have a school in the community was approximately 40 per cent lower for
boys and approximately 70 per cent lower for girls, compared to adolescents with a secondary school in the
community.2 In most cases, the children who do not have schools nearby are rural, so intervention to increase
school proximity is linked to the rural location barrier.
However, secondary schools in rural areas will often serve a catchment area with only a small number of
potential students. Consequently, this may require innovative thinking such as very small secondary schools,
with as few as three teachers, supported by a televised, radio or Internet curriculum. Based on the available
literature and meta-analyses in the VEM, the inclusion of rural school supply leads to a 0.38 standard deviation
(SD) improvement in dropout rates.
3.1.4.2 Pedagogical changes
Structured pedagogy programmes address several barriers to learning such as inadequately trained teachers,
lack of appropriate materials, curricula and instructional approaches. Structured pedagogy programmes
usually combine the provision of both ‘hardware’ and ‘software’. A central element of most interventions is the
development of evidence-based curricula and instructional approaches, together with lesson plans and training
for teachers in delivering new content and material for students. Some programmemes also include regular
monitoring and mentoring of, and feedback to, teachers on their delivery of the new material.
Numerous structured pedagogy programmes studied included different combinations of some of the key
components of structured pedagogy programmes, with the majority focused on language but a few focused on
mathematics or a combination of both mathematics and language. In the VEM, pedagogical changes lead to a 0.13
SD improvement in dropout rates and a 0.23 SD improvement in learning gaps.
3.1.4.3 Remedial changes
Remedial education programmes are structured programmes that are designed to help students who need extra
attention to improve their performance in the classroom. These programmes provide remedial instruction that
supplements regular classroom teaching in specific subjects. Students who are lagging behind their peers receive
more individual attention as they are taught in smaller groups.
Several studies have examined remedial education programmes in Chile, India and Mexico (Banerjee et al.
2007a; Cabezas, Cuesta and Gallego 2011; Lakshminaramcewyana et al. 2013; Gutierrez and Rodrigo 2014). The
programmes targeted students who had been identified as lagging behind their peers or being from particularly
disadvantaged communities. The programmes provided tailored tutoring in core skills, such as numeracy and
literacy, typically to groups that were smaller than the usual class. The tutors were either volunteers (Cabezas,
Cuesta and Gallego 2011; Lakshminarayana et al. 2013; Gutierrez and Rodrigo 2014) or hired from the local
community (Banerjee et al. 2007a). The tutors were not trained teachers, but the programmes offered either
some training or supervision. In the VEM , remedial changes lead to a 0.19 SD improvement in learning gaps.

2

See UNICEF database for computations based on Tansel’s data (1997).
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3.1.4.4 Malaria prevention and control
Malaria prevention and control programmes have beneficial effects on education outcomes for participating
children in contexts where malaria is very prevalent. For example, a pilot malaria prevention and control project
in Sri Lanka had substantial positive effects on learning outcomes (Fernando et al. 2006). In the VEM, malaria
prevention leads to a 0.19 SD improvement in dropout rates and a 0.15 SD in learning gaps. Malaria prevention
and control are discussed in greater detail in Chapter 2 of this report, on health.
3.1.4.5 Information to parents and community
Community-based monitoring interventions provide information about public services and forums for public
participation to improve the accountability of service providers, governments and other public bodies to the
communities (Westhorp, Walker and Rogers 2013). The purpose is to motivate parents to demand better
education and to motivate schools to perform better. Some studies show that improved school responsiveness
leads to improved teacher attendance, teaching quality, school management or resource allocation in the
education sector, which in turn leads to improved learning outcomes for children.
Community-based monitoring interventions are usually centred on an information campaign either to promote
awareness of an existing accountability mechanism or to provide information about the current performance
of education providers, often through report cards. The campaign is sometimes coupled with capacity-building
activities, such as providing monitoring tools, training on how to monitor services or training on how to assess a
child’s learning. Interventions can involve active parental engagement through meetings in schools or in the village
(Banerjee et al. 2010), or less direct approaches such as newspaper or local TV campaigns (Reinikka and Svensson
2007). In the VEM, information to parents and the community led to a 0.11 SD improvement in learning gaps.
3.1.4.6 Computer, TV or radio-aided learning
Computers and television broadcasts have been used in various contexts to increase the quality of learning.
McEwan (2015) reviewed studies on the use of computers in classrooms and found that if the introduction of
computers is accompanied by teacher training, learning is improved by 0.15 standard deviations. Patrinos et al.
(2005) found the introduction of “telesecundaria” in Mexico reduced the learning gaps between average students
and disadvantaged students by 30 per cent.
3.1.4.7 Cash transfers to poor students
Transfers and cost reductions are a very important means of increasing access to education. Education involves
significant costs for households. In most cases, there are at least some direct costs, for example fees, parent-teacher
association dues or uniforms. In addition, there are indirect costs, such as the loss of a child’s labour. In India, for
example, of the children aged 6 to 11 who were not in school, 19 per cent were required for work or family care.3
An additional 16 per cent were not in school because of direct costs. Costs are a major barrier cited by parents, and
poverty is one of the largest (if not the largest) barrier to schooling (UNICEF 2015a). Transfers and cost reductions
help poor- and semi-poor children4 access school, on average reducing non-enrolment by 33 per cent. In the VEM,
we assumed that cash transfers generate a 0.12 SD improvement in dropout rates for poor students.

Data extracted from 2006 DHS, weighted sample of children aged 6-11 and excluding invalid responses.
The terms ‘poor’ and ‘semi-poor’ are not used with a specific definition in mind here, because the studies use different definitions. Rather
they signify generally those children in households that are relatively most resource-constrained and households that are in the middle of
income ranges in the lower-income countries where these studies take place.
3

4
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3.1.4.8 Reducing early marriage: Conditional economic incentives
As explained earlier, an extremely significant finding from the analysis of the risk factors for education completion
is that the adolescent girl-specific risks of secondary school dropout almost completely overlap with adolescent
girls’ risk of early marriage. This means being married and being in school are almost completely mutually
exclusive; that is, if a girl is married, she is almost guaranteed not to be in school (although conversely not all
out-of-school girls are married). The causality of this relationship is not entirely clear and there appear to be
complex, reciprocal dynamics (Nguyen and Wodon 2012a, 2012b). At any point, a girl (or her parents) can choose
to go to school or get married; in this sense, marriage does not cause dropout, it is an alternative choice. If the
weight of the marriage alternative is reduced in this choice, due to changes in the girls’ context that reduce the
likelihood of marriage, then it is more likely that she will remain in school.
Conditional economic incentives, such as in the Berhane Hewan project in rural Ethiopia, aim to reduce child
marriage by providing a non-economic incentive to delay marriage until at least 18 years of age. The parents of
unmarried girls agree that their daughters will not be married during the two-year programme; they also agree
to allow them to attend the programme meetings. Parents were promised that if they did not arrange to marry
their daughters during this period, and their daughters attended at least 80 per cent of the group sessions, a
goat or pregnant ewe would be presented jointly to the girl and her family at the end of the programme. The
intervention was associated with considerable improvements in girls’ school enrolment, higher age of marriage,
reproductive health knowledge and contraceptive use, as well as a reduction in dropout rates (Erulkar and
Muthengi 2009). In the VEM, conditional economic incentives lead to a 30 per cent reduction in marriage rates
(Rasmussen et al. 2019).
3.1.4.9 Reducing early marriage: Community mobilization
Community mobilization interventions seek to change social norms by persuading parents and the community
more generally to delay marriage and create a supportive environment for those girls who choose to do so. In the
VEM, we assume community mobilization leads to a 24 per cent reduction in marriage (Rasmussen et al. 2019).

3.1.5 Non-formal Education and Training Interventions
Non-formal education and training comprises programmes outside the formal education system that offer
skills training to young people to improve their employability and productivity and facilitate their transition
into the labour force. This type of non-formal education and training includes both specific technical skills and
non-technical soft skills such as self-management, teamwork and communication (Kluve et al. 2017). These
programmes may also include business skills training and basic literacy and numeracy, depending on the
education entry level.
Dropout rates and learning gaps are not modelled for non-formal education and training as there are no studies
to draw upon in this area. The main benefit included in the modelling is the productivity benefits associated with
non-formal education and training. These productivity improvements are included in the employment model
which increases national GDP.
In the Burundi setting, the education transition plan includes training programmes at the Trades Education
Centres (CEM) as well as certificates from Vocational Training Centres (CFP). In addition, the education model
includes social innovation and entrepreneurship programmes which have been implemented in other countries.
Non-formal education programmes that are most relevant to this project for Burundi are those that offer
education and skills training to improve the performance of youth in agriculture and non-farm household
enterprises. Boosting ICT training to facilitate participation in this developing sector is also important for the
youth skills set.
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Other interventions, such as enhancing access by youth to finance and social networks, address identified
deficiencies that make it difficult for youth to find employment or establish themselves as self-employed workers.
By themselves, some initiatives are not demonstrably effective, but when combined with others are much more so.
3.1.5.1 Trades certificates and vocational training
The education transition plan Burundi described Trades Education Centres (CEM) as having two categories of
learners:
• young people or adults who have dropped out of basic education before the end of year 9; and
• young people or adults holding a certificate of completion of basic education, but who have not passed the
end-of-year examination.
The training offered in the CEM lasts one year and is sanctioned by a certificate of apprenticeship trades. In 2017,
Burundi had 218 CEMs 120 of which are intended solely for the agriculture and livestock sector.
The transition plan also describes Vocational Training Centres (CFP), which offer two levels of training of two
years each, the first marked by the diploma of professional aptitude and the second by the specialized professional
diploma. Access to the second level is automatically conditioned by obtaining the professional aptitude diploma.
The CFP accept:
• graduates from 9th grade; and
• graduates from CEM with competitive places.
There are 10 CFP in seven provinces in Burundi, and as there are far fewer CFP and these are aimed at students
with higher grades or qualifications, the model assumes that a large majority of students attend CEM as opposed
to CFP.
3.1.5.2 Social innovation and entrepreneurship
Youth social innovation and entrepreneurship programmes such as UPSHIFT are designed to build skills and
opportunities for young people who are disadvantaged, due to either poverty, gender, disability, ethnicity or
a combination of all of these factors. The programme combines social innovation workshops, mentorship,
incubation and seed funding, to equip young people with the skills and resources they need to identify problems
in their own communities and design solutions for them. While young people build skills for life, employment and
social entrepreneurship through UPSHIFT, their wider communities benefit from the solutions they create.
Alongside the direct and indirect reach of the programme and its impact on young people, there are a number of
other benefits, including:
• access to insight around the skills, interests and opportunities of young people globally and in specific
countries;
• shared events and communication opportunities; and
• building connections to a global network of young, skilled social entrepreneurs.
The UPSHIFT programme combines social innovation workshops, mentorship, incubation and seed funding.

48

Burundi

Adolescent Investment Case

3.1.6 Intervention Summary
The effectiveness associated with the interventions included in the model is summarized in Table 3.2. The
coverage of students varies depending upon which intervention is being modelled. Some interventions are
applied to all students, some to rural students, some to poor students and some to female students, or to a
combination of these, for example, pedagogical changes and malaria prevention and control, whereas others
apply only to students in rural settings, e.g., rural school supply.
Table 3.2 shows the relative benefit in terms of reduced dropout and of improved learning as a standard deviation
or percentage change for interventions in formal education. Some of the interventions have an effect on both
dropout and learning.
As discussed in the previous section, the VEM does not include UPSHIFT, professional training or trade
certificates in terms of dropout rates and learning gaps, as no academic studies have been undertaken to
establish these effects. However, the productivity effects of such programmes have been undertaken and these
have been included in the employment model (Section 3.2) to determine the economic benefits of these nonformal education training programmes.
Table 3.2 Adopted interventions effectiveness summary
Impact
Dropout rates
Rural school supply
Improve school Infrastructure
Pedagogical changes

Rural settings

0.11

All students

0.13 SD

0.23 SD

All students

0.19 SD

All students

0.15 SD

All students

0.11 SD

All students

0.06

0.12

All students

0.12 SD

0.01 SD

Poor students only*

0.19 SD

Involvement of parents &
community
Computer, TV or radio-aided
learning
Cash transfers

Learning gaps

0.38 SD

Remedial changes
Malaria prevention & control

Target cohort modelled

Conditional economic incentives

30%

Female students

Community mobilization

24%

Female students

Social innovation &
entrepreneurship

10% of school leavers

Professional training

2% of school leavers

Trade certificate

18% of school leavers

Note: See Section 3.1.3.2 for definition of poor.
Source: Authors’ estimates, based on the sources given in the text.
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The interventions are assumed to be independent but with multiplicative effects. This means that the effect of
one is multiplied by the effect of the next to generate the final effect. For example, community mobilization leads
to a 24 per cent reduction in dropout rates, meaning that 76 per cent of students would still drop out early after
implementing this intervention. The life-skills programme leads to a 35 per cent reduction in dropout rates, or 65
per cent of students still drop out early. If the two programmes are implemented simultaneously, then the overall
effect is calculated as follows:
=0.76 * 0.65
=0.494 (i.e. 49.4%)
Therefore, if the two programmes were implemented simultaneously, it is expected the dropout rate would
be 49.4 per cent of the dropout rate prior to the interventions. The multiplicative effect of standard deviation
changes is more complicated in its calculation, but the principle is the same.
The interventions are considered to be implemented over a 10-year period increasing in a linear fashion until
they reach full implementation by 2030.

3.1.7 Intervention Costs
In order to be seriously considered for implementation, the effectiveness of interventions needs to be evaluated
against costs. Even very effective programmes may not be cost-effective if the unit costs are very high; conversely
some programmes with relatively small impacts may have very low costs or additional non-schooling benefits that
render them cost-effective.
Often cost estimates in studies are described in terms of absolute values (dollars, pounds, local currency).
Absolute costs are problematic when determining costs across countries. However, a useful transferable and
comparable indicator of costs is the marginal cost of an intervention relative to the base costs of education
provision. The base costs of education provision are the costs to provide education for a country and include
teacher salaries, building, maintenance of school buildings, learning materials and administration. The total
of these costs are then divided by the number of students to obtain an annual cost per student. The costs of
the interventions are then based on this annual cost per student. For example, if the annual cost per student
is $100 and providing remedial education costs 5 per cent of base costs, then the cost of implementing
remedial education would be an additional $5 per annum per student. This approach is taken so that costs for
interventions in one country may be applied to a different country using a consistent unit of analysis.
The cost estimates were compiled from various sources: studies from the meta-analyses that also include costs;
studies specifically investigating costs; and international sources with estimates for particular programmes. For
example, costs to prevent malaria come from the UNICEF Malaria Factsheet (2004); and costs for a teachermonitoring programme to reduce absenteeism were recorded by Duflo and Ryan (2012). None of these
estimates take into account cost savings from reduced repetition and dropout; these are straightforward per
pupil-year marginal cost computations.
Table 3.3 shows selected effective interventions and the additional costs per student as a percentage of the base
costs as described.
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Table 3.3 Adopted interventions costs and effectiveness summary
Cost

Impact
Dropout rates

Target cohort
modelled

Learning gaps

Rural school supply

10%

0.38 SD

Rural settings

Improve school
Infrastructure

5%

0.11

All students

Pedagogical changes

10%

0.13 SD

Remedial changes

5%

Malaria prevention & control

1%

Involvement of parents &
community

1%

Computer, TV or radioaided learning

10%

Cash transfers

0.23 SD

All students

0.19 SD

All students

0.15 SD

All students

0.11 SD

All students

6%

12%

All students

10%

0.12 SD

0.01 SD

Poor students only*

Conditional economic
incentives

$20.50/
girl

30%

Female students

Community mobilization

$4.10/girl

24%

Female students

Social innovation &
entrepreneurship

0.19 SD

13.1%

10% of school leavers

Professional training

5%

2% of school leavers

Trade certificate

5%

18% of school leavers

Note: See Section 3.1.3.2 for definition of poor.
Source: Authors’ estimates, based on the sources given in the text.

3.1.7.1 Specific intervention costs
Rural school supply
New schools in principle have the same unit costs as existing schools (after accounting for construction).
However, schools in under-sered areas are likely to be small with lower pupil- teacher ratios and somewhat
higher costs. Much of the small school size can be mitigated by teaching in multigrade classrooms; for example, a
very small school with only 60 pupils in grades 1-6 could be taught in two classrooms of 30 pupils each. Overall,
the average of costs from numerous studies concludes that schools built in rural settings add 10 per cent to base
costs and this figure is used in the VEM (Conn 2016).
Improve school infrastructure
A number of studies found that improving school buildings and making them more female-friendly, e.g., providing
electricity, fixing up classrooms and adding desks and blackboards and latrines for girls improves access and
student learning. While the upfront costs of school renovation can be high, because such capital investments are
longlasting and each classroom is used by scores of students at a time, the per student-year costs of renovation
are low. Such costs are estimated to be 5 per cent of base unit costs (Martinez et al. 2012; Kazianga et al. 2013;
Dumitrescu et al. 2011), which is used in the VEM.
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Pedagogical changes
Studies examining the costs associated with pedagogical change programmes are rare. Estimates provided to the
Education Commission5 on innovations suggests that costs to improve pedagogy range around 10 per cent for
training teachers, improving student-teacher interaction and materials, and this figure has been included in the VEM.
Remedial education support
A study by Banerjee et al. (2007b) on a programme in India that recruited young women from the community
cost $2.25 per child or less than 5 per cent of average per pupil expenditure.6 Five per cent is the figure used to
calculate remedial education costs in the VEM.
Computer, TV or radio-aided learning
The costs of the computer and radio-aided learning programme, telesecundaria, as examined by Patrinos et al.
(2005) were 16 per cent higher per pupil than the costs of ‘regular’ secondary schooling; we assume the costs of
this intervention group adds 10 per cent to the base cost per pupil in the VEM.
Malaria treatment and control
Malaria prevention and control costs $2 per year (UNICEF 2004) in sub-Saharan Africa, the region with the
highest malaria prevalence. This is 1 per cent marginal costs based on average primary per pupil costs in subSaharan Africa and 1 per cent of base unit education costs is used in the VEM.
Involving parents and community
The costs associated with involving parents and community is taken from Conn (2017) based on studies in
Indonesia of community-based monitoring costs of 0.3-0.8 per cent of base unit costs. In the VEM, we assume
this is 1 per cent of base unit costs.
Cash transfers for poor students
The cash value of transfers can vary considerably between interventions. For example, providing free uniforms
in Kenya costs $6 per student (0.6 per cent of GDP per capita at the time) (Holla and Kremer 2009), whereas
on the upper end, a $15.64 scholarship in Bangladesh was equal to 4.5 per cent of GDP per capita at the time
(Khandker 2003), which translates to 10 per cent of base unit costs which is the figure used in the VEM.
Conditional economic incentives
In their study examining the costs and benefits of interventions to reduce child marriage, Rasmussen et al. (2019)
found the conditional economic incentives programme had a cost of $69.50 for programmes in the United
Republic of Tanzania and Ethiopia, which after adjustment to Burundi cost levels was $20.50 per female student.
Community mobilization
Rasmussen et al. (2019) also found in their study that community mobilization on child marriage had a cost
averaging $14 in the United Republic of Tanzania, Ethiopia and Burkina Faso, which after adjustment to Burundi
cost levels was $4.10 per female student.
Vocational education costs
The model assumes the costs of vocational education are the same as other costs, so this does not increase the
overall education budget.

5
Cost estimates provided by the authors of ‘Innovation and Technology to Accelerate Progress in Education’, (Education Commission
Background Paper, Winthrop et al. 2016).
6
Per pupil expenditure is estimated at approximately $73 per pupil in 2005. Direct estimates of per pupil expenditure are not available; the
GDP per capita in 2005 was $729 and expenditure per pupil was approximately 10% of GDP per capita (11% in 2003 and 7.3% in 2009), data
from World Bank (2016a, accessed June 7, 2016).
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3.1.7.2 Non-formal education costs
The non-formal and training programme costs, shown in Figure 3.4, include costs associated with the trades
certificates training and vocational training. These cost are based on the transition plan as a percentage of costs of
primary and secondary education. The estimates ranged from 2.3 per cent and increased to 3.7 per cent. Within
the education model, these costs were conservatively estimated at 5 per cent (see Table 3.3).
The costs of the UPSHIFT programme are derived from implementing UPSHIFT in Sudan as a percentage of
education base unit costs there.
Figure 3.4 Non-formal training costs, thousand US$

The costs associated with the non-formal education interventions included in the model are summarized in Table
3.4. This table shows the cost and the target school leaver cohorts model.
Table 3.4 Adopted interventions, non-formal education
Cost

Target cohort modelled

13.1%

10% of school leavers

Vocational training

5%

2% of school leavers

Trades certificate

5%

18% of school leavers

UPSHIFT social innovation & entrepreneurship

3.1.7.3. Total modelled intervention costs
Even with no interventions and continuing with current trends, the costs of education in Burundi increase over
the period to 2030 and 2050. This increase is primarily due to the expected increase in population even with
costs per student staying constant. With interventions, the total base costs increase more than in the base
case due to the increased enrolments resulting from decreased dropout rates. The costs of each individual
intervention range from 1 per cent to 10 per cent. The cumulative impact of the base education costs and
the intervention costs are shown in Table 3.5 and Figure 3.5. The costs in Table 3.5 are provided for three
intervention packages, discussed in detail in Chapter 5. In addition to the costs for all interventions listed, costs
are shown for two more limited packages: (1) a ‘priority’ set, which emerged from discussions with government
officials; and (2) a ‘high BCR’ set consisting of the nine interventions with the highest benefit/cost ratios when
implemented individually. Figures 3.5 and 3.6 refer to all interventions.
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Table 3.5 Base and intervention costs of education, three intervention packages, US$ million
(a) Priority case (9 interventions)
Total cost 2019-2030

Base

Interventions

1773.0

2819.7

Difference from Base

1046.7

Average annual cost
2019-2030

147.7

Difference from Base

235.0
87.2

(b) High BCR case (9 interventions)
Total cost 2019-2030

Base

Interventions

1773.0

2590.8

Difference from Base

817.8

Average annual cost
2019-2030

147.7

Difference from Base

215.9
68.1

(c) All interventions case (13 interventions)
Total cost 2019-2030

Base

Interventions

1773.0

3102.3

Difference from Base

1329.6

Average annual cost
2019-2030

147.7

Difference from Base
Note: For definition and discussion of the priority and high BCR packages see Chapter 5.
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Figure 3.5 Total cost of formal education interventions to 2040, male and female, US$ million

Source: VEM.

The combined modelled costs of formal and non-formal education are shown in Figure 3.6.
Figure 3.6 Modelled formal and non-formal intervention costs, US$ million
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3.1.8 Results
3.1.8.1 Formal education results
The outcome results here describe implementation of all the interventions highlighted previously in an increasing
level of implementation over a 10-year period to 2030. The student outcomes resulting from implementing the
interventions for secondary schools identified in Table 3.2 are shown in Figures 3.7 to 3.16. These figures show
how the education outcome distribution changes after the interventions are implemented, as well as the school
leavers by grade and the average years of schooling. These results are compared with the base case which
involves no interventions and continuing on with current trends.
The education outcome distribution for ages 15-19 and 20-24 without and with interventions are shown in
Figures 3.7 to 3.10. These figures clearly show the significant increase in the number of students in school,
and for the 20-24 age cohort, the number who have completed secondary school.
Age 15 to 19 cohort
Figure 3.7 shows the differences in school qualification of 15-19 year old females in Burundi out to 2050. The
greatest gain is the number of female students still in school which increases from 55 per cent to 71 per cent by
2030. Those female students leaving with only primary school qualification drops from 30 per cent to 11 per cent
in 2030 between the two cases.
The relatively low level of students who complete secondary school is due to this being the 15-19 cohort and
many students in Burundi start school later or come back to school after missing some years. The same trends
are evident in the 15-19 year old male cohort, with the greatest gains in the number of students in school rising
from approximately 45 per cent to 70 per cent. The percentage of 15-19 year old males who leave with only
primary school education drops from 25 per cent to 12 per cent and the number of males completing secondary
school slightly increases.
The interventions are fully implemented by 2030 which explains the plateau post-2030. The number of students
who have no schooling is essentially the same for both cases, no interventions and interventions, as they
both fall to zero by the early 2020s. The number of students who complete secondary school increases from
approximately 1 per cent to 3 per cent by 2030, which reflects the decrease in the number of students who leave
school with incomplete secondary.
Figure 3.7 Education distribution for females ages 15-19
Without interventions
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Figure 3.8 Education distribution for males ages 15-19
Without interventions

With interventions

Age 20 to 24 cohort
The most dramatic gains in education attainment are for the 20-24 year old female and male secondary school
completion rates. While the increase is relatively modest at 2030 for females (rising from 18 per cent to 30 per
cent), a substantial and significant shift is achieved by 2050, where the difference between the base case and the
intervention case is from 26 per cent to 53 per cent (i.e., over double). The number of females who leave with
only primary education drops from 28 per cent to 12 per cent.
For males, the increase in secondary school completions by 2030 rises from 13 per cent in the base case to 22
per cent with the intervention case. As with the females, the greatest gains are shown by 2050, with more than
doubling of secondary school completions from 24 per cent to 50 per cent, while those who leave with only
primary school halves from 28 per cent to 14 per cent. The greater increases by 2050 are due to the complex
interaction of demographics and different starting ages, promotion and repetition rates, so the secondary school
completions only begin to increase rapidly from the mid-2020s.
Figure 3.9 Education distribution for females ages 20-24
Without interventions

With interventions
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Figure 3.10 Education distribution for males ages 20-24
Without interventions

With interventions

3.1.8.2 School leavers by grade
Another way to view the benefits of the interventions is the grade at which students are forecast to leave school,
as shown in Figures 3.11 and 3.12. For females, the clearest benefit is shown by the doubling of students expected
to finish secondary school with 12 years of schooling by 2050. Even by 2030, the increase in secondary school
completion is from 44,000 to 84,000. By 2050, the no interventions case has 78,000 completing secondary
school, whereas the interventions case has 150,000, an increase of 72,000 or nearly double. For males, the
increase is from 72,000 to 146,000, an increase of 64,000, again nearly double.
As explained previously, the complex interactions of demographics and different starting ages, promotion and
repetition rates means the secondary school completions only begin to increase rapidly in the mid-2020s. The
increase in secondary school completions is accompanied by a significant reduction in students leaving secondary
school before completing. For females, there is still a significant number of students who leave with only primary
school, this figure reduces from 72,000 to 28,000 and for males the figures are 64,000 to 24,000.
Figure 3.11 Female school leavers by grade
Without interventions
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Figure 3.12 Male school leavers by grade
Without interventions

With interventions

3.1.8.3 Average years of schooling
The average years of schooling are also clearly benefited by the proposed interventions. As can be seen in
Figures 3.13a and 3.13b, without interventions the average amount of schooling for females is expected to be 9.2
years by 2030. However, with the interventions this figure rises to 10.5 years by 2030 and plateaus after that as
the interventions are fully implemented. While in absolute terms 1.3 years may appear to be a relatively small
increase, this is misleading as it represents a 25 per cent increase in schooling and vast growth in the amount of
schooling young people will undertake when considered across the entire population.
For males with the interventions, the figure rises to 8.6 in 2030 and to 10.3 in 2050. With no interventions these
figures would be 7.6 in 2030 and 8.9 in 2050. These are also substantial increases of 13 per cent by 2030 and 16
per cent by 2050.
Figure 3.13a Female average years of schooling
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Figure 3.13b Male average years of schooling

Vocational education results
The education model forecasts the number of students in vocational secondary education assuming certain
targets. These are shown in Figure 3.14. This figure reflects the increasing number of students staying in and
completing secondary school. This figure assumes that 30 per cent of all upper secondary students will undertake
vocational secondary school by 2030.
Figure 3.14 Vocational secondary education enrolments

3.1.8.4 Non-formal education results
For the non-formal education interventions, the results were calculated according to the following assumptions.
The coverage rate is assumed to be 30 per cent by 2030, i.e., 30 per cent of all school leavers, whether they
leave with primary, incomplete secondary or complete secondary education, will undertake some non-formal
education by 2030. Ten per cent are assumed to undertake UPSHIFT, 18 per cent a trades certificate and 2 per
cent the vocational training. These results are shown in Figure 3.15.
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Figure 3.15 Non-formal education and training enrolments

3.1.9 Summary of Education Model Outcome
This chapter has described the work undertaken to develop the VEM, which includes the varying effectiveness
and costs of a range of interventions, in both a formal and non-formal setting, to improve the quantity and quality
of education and training in Burundi. The effectiveness and costs of formal education interventions are based
upon extensive international research on programme design, cost and effectiveness with an emphasis on studies
in sub-Saharan Africa, while for non-formal education, only evidence on costs is available.
The interventions modelled for formal education include rural school supply, pedagogical changes, remedial
education, malaria prevention and control, information to parents and community, cash transfers to poor
students, conditional economic incentives and community mobilization on early marriage. Non-formal education
and training programmes modelled include trades certficates and vocational training, and social innovation and
entrepreneurship. The formal education interventions have varying degrees of effectiveness on dropout rates and
learning gaps which flow through to secondary school completion rates and average years of schooling.
The costs of each type of intervention vary and are based on the base unit costs of education in Burundi. The
base costs of education provision are the costs to provide education for a country and include teacher salaries,
buildings, maintenance of school buildings, learning materials and administration. The total of these costs are
then divided by the number of students to obtain an annual cost per student, or base unit costs. The costs of the
interventions are then based on this annual cost per student. The base costs of providing education in Burundi
are expected to rise without interventions due to the expected increase in population. However, the basic costs
of providing schooling also increase along with the costs of the interventions, due to the decreased dropout
rates, meaning a larger percentage of the population is still in school. The total costs of providing education and
of funding the interventions is $2,465 million from 2019 to 2030, expressed as a net present value at a 3 per cent
discount rate. This represents an increase of $1,028 million, or an average of $86 million per annum, over the
base case without any interventions.
The results from the interventions included in the VEM show a substantial rise in 15-19 year old students (both
male and female) to 2030 (55 per cent to 71 per cent for females and 45 per cent to 70 per cent for males). In
addition, the numbers of students leaving school with only a primary school education falls from 30 per cent to 11
per cent for females by 2030 and 25 per cent to 12 per cent for males.
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The most dramatic gains are for secondary school completions for the 20-24 year old cohort out to 2050 with
more modest gains by 2030. The increase is delayed due to a complex mix of demographics and different starting
ages and promotion and repetition rates as the interventions flow through the education system, but dramatically
increase from the mid-2020s. For 20-24 year old females, secondary school completion rates increase from 26
per cent with the base case to 53 per cent with the intervention case, more than double, while those who leave
school only with primary school education, completion drops from 28 per cent to 12 per cent. For males, the
increase to 2050 is from 24 per cent to 50 per cent (again more than double) and those leaving only with primary
school education drops from 28 per cent to 14 per cent. The average years of schooling also increase by 25 per
cent for females and 16 per cent for males to 2050.
Non-formal education programmes result in increased numbers of students with vocational training with nearly
350,000 students having a trade certificate by 2030, 170,000 with UPSHIFT training and 40,000 with vocational
training.
The results and costs generated by the VEM are utilized in the employment model (Section 3.2) to determine
their effect on formal and informal employment, and expected salaries associated with increased years of
education. Survey data from Burundi has been used to confirm this correlation. Increased productivity due to
non-formal training, as well as national GDP and overall cost-benefit analysis, is established in the employment
model.

3.2 Employment Modelling and Investment Results for Education and Training
Initiatives
3.2.1 The Employment and Training Model
In the modern world, education of good quality, to at least secondary level, is vital for adolescents to build
the capabilities required to live productive, empowered and satisfying lives. However, in many developing
countries, including Burundi, only 30 per cent or less of young people complete secondary school, and even
when they do, the quality of their education is often limited. The evidence is clear that better education has
many benefits, from better health and increased empowerment to an increased likelihood of securing and
being productive in a high-quality job. Here, for the case of Burundi, we concentrate only on the latter: the
impact of better education on the level and quality of employment obtained, and hence on the earnings and
productivity of individuals and of the society as a whole. We extend the analysis to various forms of postschool training but do not cover higher education.
There is a large macroeconomic literature linking educational outcomes, both years of schooling and quality
outcomes, to GDP growth at an aggregate level. While noting this literature, here we seek to be more specific
about the mechanisms underlying these aggregate effects in Burundi. In doing so, we concentrate on two
different types of effect: (1) the impact of additional schooling and better quality schooling on an individual’s
productivity and earnings in a given job, drawing on the extensive returns-to-schooling literature and on specific
analyses of the data for Burundi; and (2) the role of education in allowing adolescents to move into better quality
employment, given the current importance of low-wage informal employment (own account workers and
contributing family helpers) in developing countries such as Burundi.
These two effects – individual productivity in a given job and the range of job types available – remain separate
in most of the development literature, with little interaction. But both are critical in shaping national productivity
and growth, and an individual’s productivity is affected not only by personal capabilities, but by the type of job in
which those capabilities can be applied.
The analysis for Burundi reported here draws on a model built to address this issue for many developing
countries, outlined in Sheehan et al. (2017) and documented in detail in Sheehan and Shi (2019). Here we
describe how this model has been redeveloped for and applied to the case of Burundi. The central role for this
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model in the overall analysis of this report is that it provides the vehicle by which we measure the economic
and social returns to the educational interventions outlined in Section 3.1. Hence, the section concludes with a
summary of those results.
3.2.1.1 Structure of the model
In the employment model, increased years of schooling of better quality improve lifetime productivity for the
relevant cohort of school leavers, and completing secondary school improves an individual’s chance of obtaining a
formal job. Post-school training initiatives in trade skills, vocational training and non-formal training in innovation
and entrepreneurship increase the individual’s productivity when at work. The increased productivity of each
cohort is traced through their working lives, tracking each cohort of school leavers from age 20-24 years, with
the effect building up as successive cohorts of school leavers with enhanced productivity enter the workforce.
We measure the impact of these interventions relative to an ‘unchanged policy’ base case, which is relative to the
GDP path that would be generated by these cohorts without the enhanced educational and training outcomes.
Many of these educational interventions take a long while to take effect in terms of higher productivity. For these
reasons, we calculate BCRs on three bases: one in which the interventions are in place only over the period
2019-2030, and the working life of the 20-24 year old cohorts in each year are tracked through to 60 years of age;
and the others in which the interventions are in place out to 2040 or 2050, even though they have reached their
peak level in 2030, with the working life of the larger group of cohorts tracked in the same way. Thus in the first
case, we consider successive 20-24 year cohorts up to 2030, and include intervention costs to 2030 only. In the
other cases, we consider the working history of cohorts of those 20-24 years in either 2040 or 2050 up to 60
years of age, and allow for intervention costs to 2040 or 2050. We also show the results for the high growth and
low economic growth scenarios.
There are four key relationships driving the increased productivity of young people as a result of these initiatives:
• the increased productivity over the individual’s working life arising from an additional year of schooling;
• higher productivity over the working life resulting from higher-quality learning in better schools;
• better access to formal employment as a result of completing secondary schooling; and
• higher productivity arising from trade, vocational or innovation training.
Our specification of these four effects for the case of Burundi is described below.
3.2.1.2 Return to years of schooling
The key parameter value that the model uses here is the percentage increase in earnings resulting from an
additional completed year of secondary schooling. There is a massive literature on the private returns to
schooling, and specifically on the returns through increased earnings arising from additional years of schooling.
Much of the literature uses the simple model proposed by Mincer (1974), which has been successful and robust
across a wide range of countries, both developed and developing. Consistent measures of the returns to
schooling for a wide range of countries are available in Montenegro and Patrinos (2012, 2014), and many studies
provide estimates of the rate of return to schooling for individual countries.
In our earlier work, for formal employment we used the country-specific values from Montenegro and Patrinos
(2012), for males and females separately and for the latest available year. Although there is much less information
for the informal sector, Ackah et al. (2014) find, for example, that the impact of increased education on earnings
from informal work in Ghana is substantial and highly significant, and of a level comparable to that in the
formal sector. We therefore assumed that the impact of increased years of schooling on productivity in the
informal sector is the same in percentage terms as in the formal sector, but of course from a lower base level of
productivity.
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Montenegro and Patrinos (2012) provide estimates for the increase in earnings for males and females in formal
employment for Burundi which are very high (21.5 per cent for males and 19.8 per cent for females for an
additional year of schooling), but these are for 1998 and hence are based on a low level of formal employment.
Given the availability of data from the Burundi Employment Survey 2014, we have undertaken an analysis of that
data to provide new and more relevant estimates, including estimates for formal and informal work separately.
For this analysis, we again used the Mincer (1974) earnings function (equation 1), in which the logarithm of
earnings is expressed as a function of the years of schooling and two experience variables, one being years of
working experience and the other a quadratic function of years of experience. This is intended to capture the
idea that earnings/productivity increases with experience but that rise tapers off beyond a certain point. That is:
In w=ƒ(s,x)= In w0+ρs+β1x+β2x2 (1)
where w is earnings, s is years of schooling, and x is the experience variable.
This analysis based on all employees, whether in formal or informal work, demonstrated a very strong
relationship between years of education and annual income for males. The coefficient for years of education was
0.133, with significance at the 1 per cent level (t statistic = 7.2) and an R squared value of 0.956. There was no
significance for the years of experience variables. This implies that each additional year of schooling leads to a
13.3 per cent increase in earnings or productivity.
For females, a similar very strong relationship was established, across all employees, between years of education
and annual income, with the coefficient on the years of education variable being 0.176 (t statistic = 6.7), and an R
squared value of 0.884. This implies a return to an additional year of schooling of 17.7 per cent. Again there was
almost no correlation with years of experience.
While these relationships appear to be strong, giving high returns to schooling although lower than the
Montenegro and Patrinos estimates for 1998, we remain concerned about the aggregation of formal and informal
employees into a single unit for analysis. Informal employment predominates in Burundi, as in many developing
countries, and the two types of employment are very different. It is likely that these results reflect two effects:
that of additional schooling leading to higher productivity in a given job, but also leading to a shift from informal to
formal work.
As a result, we estimated the Mincer equation separately for formal and informal work (see Table 3.6). These
results are lower than the aggregate results, perhaps reflecting the conflation of the two factors, and we use
these lower results in the modelling for Burundi.
Table 3.6 Estimates of the return to an additional year of schooling, Burundi, 2014
Males
Females

Formal work

Informal work

5.4

8.0

(2.4)

(2.1)

15.7

8.6

(3.0)

(2.0)

Note: t statistics in brackets.
Source: Authors’ estimates, based on the analysis of the Burundi Employment Survey 2014.

3.2.1.3 Learning quality effects
Very strong macroeconomic results have also been obtained by Hanushek and Woessmann (2015a, 2015b) for
the impact of school quality on GDP growth and of adult competencies on earnings. Studies for developing
countries are limited in number, but Table 3.7 shows the results of seven published studies of the earnings return
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to increased cognitive skills. On an unweighted basis, the average percentage increase in earnings for a one
standard deviation increase in cognitive skills is 17-23 per cent. The implied elasticity of earnings with respect to
cognitive skills depends on the relationship for each study between the mean and the standard deviation, that is
on how dispersed the data on learning quality are around the mean. If the dispersion is high so that the standard
deviation is close to the mean, the implied elasticity will be close to 0.17-0.23. But if the dispersion is much lower,
with the standard deviation for example only 30 per cent of the mean, the implied elasticity will be much higher
(in this case 0.67). Here we take the conservative approach of assuming that the dispersion in the cognitive skills
data is high, and for Burundi we assume an elasticity of earnings/productivity with respect to school quality of 0.3.

Table 3.7 Estimated percentage earnings increase for a one standard deviation increase in
cognitive skills
Country

Study

Estimated effect (%)

Ghana

Glewwe (1996)

Ghana

Jolliffe (1998)

Kenya

Boissiere, Knight & Sabot (1985), Knight & Sabot (1990)

19-22

Pakistan

Alderman, Behrman, Ross & Sabot (1996)

12-28

Pakistan

Behrman, Ross & Sabot (2008)

South Africa

Moll (1998)

Tanzania

Boissiere, Knight & Sabot (1985); Knight & Sabot (1990)

Unweighted average of seven studies

14-17
5-7

25
34-48
7-13
17-23

Source: Authors’ estimates, drawn from the studies shown.

3.2.1.4 Change in employment type
In terms of the impact of education on the type of employment gained, there is a significant number of individual
country studies focusing particularly on the impact of education on the move into formal employment from informal
employment. Many studies have found that more education increases the probability of formal rather than informal
work (Marcouiller et al. 1997; Pagan et al. 2000; Packard 2007; Arias and Khamis 2008; Tegoum 2009). For example,
Adams et al. (2013) examined the impact of education on entry into informal employment, and for four out of five
countries studied in sub-Saharan Africa found that increased education led to a shift out of informal employment.
To throw further light on this issue for Burundi, we analysed Burundi survey data in terms of years of education
and ratio of formal and informal employment by five-year age cohort. This relationship identified significant
differences in levels of formal employment for a given level of education depending upon their age, i.e., very few
20-24 year olds have formal employment but this increases with each older cohort. The same is true for both
males and females to a varying extent.
The correlation between the ratio of formal to informal employment for males/females at each age group was used
to calculate the expected level of formal employment out to 2050 for the different age cohorts in the unchanged
policy base case. We then applied to this base case the results derived for a sample of developing countries in
Sheehan et al. (2019), relating the increase in the proportion of males and females completing secondary school
to changes in the share of total employment which is formal. According to these results, for each one percentage
point increase in the proportion of the 20-24 year old population completing secondary school, the share of formal
employment rises by 0.32 percentage points for males and by 0.40 percentage points for females, with all of the
increase coming from informal employment for males but with some also being drawn from the ‘not in the labour
force’ category for females. The difference between levels of formal employment in the base and interventions
cases were used to calculate the benefits of the interventions and increased formal employment.
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3.2.1.5 The returns to training
The employment model has also drawn upon evidence from developing countries on the productivity benefits
of technical and vocational education and training. For example, research in Viet Nam shows that farmers with
vocational training have higher production per unit of land compared to farmers with all other types of education.
These farmers enjoy greater management capacities and efficiency levels, including few incidences of illness and
injury, which allow them to compensate for lower input application and less access to land. The results show
that in many cases, the performance indicators for households with vocational training are closer to those of
households with junior college degrees and far better than those of households without training or with primary
and secondary schooling only.
Wages for farmers with vocational training are also higher than for secondary school graduates. Vocational
training raises efficiency levels and also eliminates productivity gaps across households. This contrasts with
the lack of impact on farmers’ efficiency from primary and secondary school (Ulimwengu and Badiane 2010).
INCLUDE (2017) provides a synthesis of some of the large amount of literature on interventions designed
to raise the human capital of individual young people, equip them with greater resources and improve the
environment in which they seek jobs. Of greatest relevance to this project for Burundi are those that offer
education and skills training to improve the performance of youth in agriculture and non-farm household
enterprises. Boosting ICT training to facilitate participation in developing sectors is also important for the
youth skills set.
Other interventions – such as enhancing access by youth to finance, building social networks that address
identified deficiencies that make it difficult for youth to find employment or establish themselves as selfemployed workers – are also relevant. By themselves, some initiatives are not demonstrably effective,
but when combined with others are much more so. For instance, skills training programmes for
entrepreneurs are more effective when combined with access to business finance, including cash transfers.
In a systematic review by Kluve et al. (2017), supply side education and skills training programmes have
been found to be effective in lower-income countries, especially in the long run. Their review concluded
that favourable employment outcomes for lower-income countries arise from initiatives in skills training
and entrepreneurship. The results of their meta-analysis is shown in Table 3.8.
Table 3.8 Employment outcomes from training and entrepreneurship promotion, low and
middle-income countries
Intervention

Standardized means difference (SMD)
and 95% confidence interval

Skills training

0.06
(0.02,0.1)

Entrepreneurship promotion

0.18
(0.06,0.29)

Source: Kluve et al. (2017, p. 153).

This review shows that the impact of skills training has been found to be significantly effective, with a
standardized means difference (SMD) of 0.6 (0.02, 0.1), although less effective than entrepreneurship promotion
which had a SMD of 0.18 (0.06, 0.29).
Skills training comprises programmes outside the formal education system that offer skills training to young
people to improve their employability and facilitate their transition into the labour force. It includes both training
in specific technical skills and in non-technical soft skills such as self-management, teamwork and communication
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(Kluve et al. 2017). This may include business skills training and basic literacy and numeracy, depending on the
education entry level.
Entrepreneurship promotion programmes offer access to finance, such as start-up grants and microfinance
credit. The programmes often include the development of business skills and access to business advisory services
to help manage a business (Kluve et al. 2017).
The programme mix will depend on the type of youth targeted for the programme. Different groups of youth
require different types of education and skills training. Young apprentices, for instance, require entrepreneurial
and financial skills in addition to their trade training. Others require soft skills such as interpersonal skills (Dekker
and Hollander 2017). In a study focused on women and youth working in the food system, Townsend et al. (2017)
argued that food growing and distribution systems with effective training, such as in ICT, can provide jobs for
women and youth.
While econometric evaluations of training programmes in sub-Saharan Africa are relatively scarce, Biggs
et al. (1995) show that African manufacturing firms show productivity gains from training their workers.
In Kenya, manufacturing firms that undertake training were shown to exhibit significantly higher levels of
labour productivity than firms that do not train their workers (Aggrey et al. 2010). Another study shows that
workers also experience wage gains from participation in training, concluding that the returns to training are
approximately 20 per cent (Rosholm et al. 2007).
A study in Botswana showed that a coefficient of vocational and technical training is positive and significant
(coefficient 0.186) at the 1 per cent level, while that of university education is significant only at the 10 per
cent level. The partial R-squared for vocational and technical training (0.5779) is higher than that of university
education (0.1482). These results suggest that vocational and technical education is vital to economic growth in
Botswana (Mupimpila and Narayana 2009).
Given these results, for the purposes of the employment model, the productivity increase for those who have
undertaken a vocational training course is conservatively considered to be 10 per cent.

3.2.2 Application of the Model to Estimate Returns to Education and Training
Interventions
The analysis in Section 3.1 described 14 educational interventions that could be implemented in Burundi and
analysed the educational implications of introducing all of them simultaneously. These interventions interact with
one another, so that the individual impact of a particular initiative as part of a package is less than if the initiative
is implemented on its own. In practice, and also for efficiency and cost reasons, Governments will normally seek
to implement a selected group of measures chosen to reflect specific circumstances and priorities. In this section
(3.2) and in Chapter 5, we report productivity and BCR results for two groups of nine measures. One is a set of
priority interventions identified in discussions with senior officials of the Government of Burundi (the priority
measures) and the other a set of the nine initiatives with the highest BCRs (the high BCR group). For details of
these two groups of measures see Table 5.3. Where appropriate, we also show results for the high growth and
the lower growth case.
3.2.2.1 The productivity and GDP impacts
Table 3.9 below summarizes the results of the employment model for productivity and cohort GDP levels for the
outcomes from the priority set of education and training interventions. The first five lines (in the upper panel)
show the impact of various educational changes on the productivity of the specific cohort of the population which
is 20-24 years of age in any given year, here 2030 and 2050, as well as the cumulative impact of all five effects on
that particular cohort. These effects are all measured as percentage changes relative to the base case. Thus the
modelling suggests that the productivity of the cohort which is aged 20-24 years in 2030 would be increased by
over 50 per cent as a result of these initiatives, while the increase in the productivity of the equivalent cohort
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in 2050 would be much greater. The increases are somewhat larger for females than for males, because of the
larger parameter value used for the return to an additional year of schooling for girls. The learning quality effect
is by far the largest effect, because better quality schooling is assumed to affect the productivity of all school
leavers, not just of those whose educational status is changed by the interventions.
In the modelling, we trace the working activity of each successive cohort as they age, and calculate the total
contribution to GDP of all the cohorts influenced by the interventions at each year. The bottom line, in the lower
panel of Table 3.9, shows the percentage increase in GDP by 2030, at the relevant productivity levels and relative
to the base case, from all cohorts that have been affected by the interventions to 2030. Similar data are also
shown for 2050.
Table 3.9 Productivity and GDP outcomes from education and training initiatives, successive
cohorts 20-24 years, percentage relative to the base case, priority package, high economic
growth case
Males
2030

Females
2050

2030

2050

Impact of productivity of 20-24 year cohorts by year shown
Years of schooling effect

10.6

11.3

19.4

22.2

Learning quality effect

29.3

41.6

27.1

41.6

Employment type effect

5.7

14.1

4.7

9.5

Overall employment

0.0

0.0

1.6

3.3

Post-school & ‘out-of-school’
effects

2.5

3.4

2.9

3.2

Total 20-24 year cohort
productivity

55.0

85.9

66.2

102.2

GDP from accumulated 20-24 year cohorts by year shown
Total cohort GDP

34.5

70.7

41.8

84.6

Source: Authors’ estimates.

The percentage change in GDP from the accumulated group of cohorts influenced by the intervention is lower
(34.5 per cent and 41.8 per cent for males and females respectively in 2030, and 70.7-84.6 per cent in 2050),
than for the individual cohorts, as it takes time for the later and better educated cohorts to have a major effect
on GDP from the accumulated cohort. But this impact will continue to rise after 2050 and these are, by any
standard, large effects.
3.2.2.2 Benefit-cost ratios for the education and training interventions
These education and training interventions represent vital investments in Burundi’s future, changing the profiles
of educational outcomes massively. They are costly and take time to realize their full impacts, but in due course
their impacts will be profound.
For example, in addition to the impacts shown in Table 3.9, secondary school completion rates rise from 12 per
cent for girls and 16 per cent for boys in 2016 to 46 per cent for girls and 44 per cent for boys in 2050. So a girl
entering school around 2040 will be four times more likely to complete secondary school than one entering over
the past decade, while for a boy the probability of completing will increase about threefold. Learning quality will
also have increased substantially.
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Of course, the costs of these interventions are high, in good part because of the dramatic rise in the number of
students attending school. Base schooling costs are rising sharply in Burundi, as they match the rapid increase
in the population of adolescents. The costs of the interventions also rise sharply over time, because with the
explosion in the population of adolescents the number of students to which they apply rises sharply. Also, if they
are successful, there is a sharply rising cost of educating the growing number of students who remain in school.
As shown in Table 3.5 and Figure 3.5 above, the cost of the education and training initiatives studied here is, in
undiscounted terms, $1,200 million over the period 2019-2030 or an average of $100 million per annum over that
period, and these costs rise further if the interventions continue after 2030. Over 2019-2030, the average annual
cost of all the initiatives shown in Table 3.3, expressed in net present value terms, is about $86 million. About
one third of these costs are the costs of educating the students retained in school as a result of the interventions,
rather than the interventions to change educational behaviour.
Table 3.10 Benefit-cost ratios for priority education and training initiatives, at varying
discount rates, high economic growth scenario, for selected periods
Discount
rate

Interventions
to 2030
Males

Females

Interventions
to 20401
Males

Females

Interventions
to 20501
Males

Interventions
to 21001

Females

Males

Females

Priority interventions package
3%

2.5

2.5

5.6

5.5

9.8

9.7

27.0

28.3

5%

2.4

2.5

5.3

5.3

8.8

8.8

17.8

18.4

7%

2.4

2.4

5.0

5.0

8.0

8.0

12.3

12.7

High BCR interventions package
3%

3.0

3.0

6.8

6.7

11.7

11.7

32.6

34.3

5%

3.0

2.9

6.4

6.3

10.7

10.7

21.5

22.3

7%

3.0

2.9

6.1

6.0

9.7

9.7

14.9

15.3

1 The interventions are fully implemented by 2030 but continue at that level until 2040, 2050 and 2100 respectively.
Source: Authors’ estimates.

Although the costs are high, especially given the resources currently available to Burundi, the investment returns
are very high in the longer run. Table 3.10 shows the BCRs for the priority set of educational initiatives identified
in discussions with Burundian officials, and listed in Table 5.3 in Chapter 5.

For our preferred case of the interventions continued to 2050, the BCRs are 9.8 for
males and 9.7 for females at a 3 per cent discount rate, rising much higher if the
interventions ae continued out to 2100 (see Table 3.10).
Use of the moderate growth scenario pulls the BCRs back by about two percentage points. These are by any
standard high benefit-cost ratios, and show that the conclusion that these are high-return investments would be
sustained even with substantial downward revision of the assumptions.
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4. Financing the
Intervention Programme
for Adolescents
An overview of the socioeconomic context of Burundi was provided in the introduction. This chapter provides a
discussion of the options to finance the costs of the various interventions programmes.

4.1 Cost of the Programme
Investments in human capital are key, especially for adolescents. This study focuses on investments in health and
education for adolescents, and shows that the long-term benefits are very substantial and have very high returns
on investments, with a benefit-cost ratio of well over 10 for the health interventions over the period 2019-2030
as a whole, and of 9 for the education interventions over the period 2019-2040. The education returns take
time to implement and to have their full effect, so that the BCR rises as they continue, reaching about 20 for
implementation to 2050. These benefits arise, however, from investments of significant scale.
As set out in Table 4.1, the annual costs of the intervention programmes projected in the modelling to 2030
reported in Chapters 2 and 3, begin relatively modestly at $20 million-$30 million per annum. Within a decade,
the costs are estimated to cost about $200 million per annum. Clearly the financing of such investments is a
major issue for consideration.
Table 4.1 Cost of intervention programme for health and education, $ million
2019 2020 2021

2022 2023 2024 2025 2026 2027 2028 2029 2030

Total health (incl.
HPV, road inj.)

2

5

8

12

15

18

21

25

28

32

35

39

Total education
programme
(priority
interventions)

7

16

27

40

54

71

90

109

129

148

168

188

Total programme

9

21

35

52

69

89

111

134

157

180

203

227

Source: VISES estimates.
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4.2 Current Spending on Health and Education
The Government of Burundi already allocates a relatively high percentage of budget expenditures to the priority
areas of health and education, especially the latter. For recent budgets, 2017 to 2018/2019, education and health
have been allocated close to one third of the total budget, with education receiving about 20 per cent and health
12 per cent. All funds allocated to education come from domestic sources.
The allocations to other sectors, given the need for physical infrastructure to support economic growth and
to complement investment in health and education, seem to be appropriate. Agriculture, water, energy and
transport receive almost one quarter of the budget (Republique du Burundi (2016, 2017, 2018a)).
The share of total government expenditure allocated to education (20.1 per cent) is higher than those of other
East African countries as shown in Table 4.2. Kenya has the highest of the East African neighbours with 17.6 per
cent in 2017, but both Rwanda and Uganda devote significantly lower shares to education. Burundi’s allocation
to health is also relatively high (12 per cent), which according to World Bank data, is higher than those of United
Republic of Tanzania (9.5 per cent), Rwanda (8.5 per cent), Kenya (6.1 per cent) and and Uganda (5.1 per cent)
(World Bank 2019a). While these budget shares show relative allocations to priority areas, Burundi’s low GDP
means that its per capita levels are lower than those of Kenya and United Republic of Tanzania, but comparable
to that of Rwanda and higher than that of Uganda.
Table 4.2 Burundi education and health expenditure compared with its East African
neighbours, % total Government expenditure, 2016, 2017 (latest available data)
Country

Education
2017

Government
expenditure on
education, total per
capita (current US$)

Health
2016

Domestic general
government health
expenditure per capita
(current US$)

Burundi

20.1

13.8

12

8.25

Kenya

17.6

35.0

6.1

11.1

Rwanda

11.1

12.9

8.9

9.7

Tanzania

17.3*

23*

9.5

10.8

Uganda

12.0

4.6

5.1

1.8

Note: *2014.
Source: World Bank (2019a); Republique du Burundi (2016, 2017).

Military expenditure, shown in Table 4.3, is perhaps understandably high, compared to neighbouring countries ,
but not substantially out of line. On a per capita basis it is in the mid-range with its neighbours.

72

Burundi

Adolescent Investment Case

Table 4.3 Burundi military expenditure compared with its East African neighbours, % total
Government spending, 2018
Country

% total expenditure

Government military expenditure,
total per capita (current US$)

Burundi

8.1

5.5

Kenya

4.8

10.6

Rwanda

4.7

5.4

Tanzania

6.9

7.6

Uganda

7.1

2.4

Source: World Bank (2019a); Republique du Burundi (2016, 2017).

Table 4.3 shows military expenditure at 8.1 per cent of the budget in 2018, compared with lower shares for
Kenya (4.8 per cent) and Rwanda (4.7 per cent). A reduction in current levels closer to those in Rwanda and
Kenya would free up around 30 billion Burundi francs ($16 million) for other purposes. It would provide for
instance, an increase in the education budget of over 10 per cent, a significant but not transformative amount.
Taken together with the overview provided by the UNICEF Eastern and Southern Africa Regional Office
(ESARO), this analysis, employing more recent data than used in the ECORYS analysis (Pezza et al. 2017) suggests
that there is limited scope to employ internal resources to invest in the programme of education and health
interventions outlined in this study. This may change if the economy recovers rapidly as is assumed in this report.

4.3 Options to Boost Spending on Adolescents
There are a number of options to consider when looking at fiscal space, including:
(i) increasing government revenue; (ii) increasing official development assistance; (iii) reprioritizing spending;
(iv) improving the efficiency of spending; (v) borrowing; (vi) using fiscal savings; and (vii) capturing and/or
preventing illicit financial flows. (UNICEF ESARO 2019)
The following section will discuss some of these and provide insights into some of these options.

4.3.1 Internal Resources
The national budget would have a limited capacity (fiscal space) to fund an intervention programme of this scale.
However, some steps can be taken to prioritize some of these very high-return programme interventions.
Pezza et al. (2017) analysed the fiscal space in the national budget available to meet additional expenditure on
high-priority areas such as health and education. They concluded that while there was scope for efficiency
measures on both the revenue and expense sides, these were at the margin rather than transformational. Their
study indicated that greater efficiencies could be achieved in tax administration of 0.7 per cent of GDP, and faster
GDP growth would also assist, given elasticities higher than one. Some productivity gains in expenditure could
be achieved through efficiencies in the employment of teachers and in the execution of capital expenditures. The
study also considered the scope for reductions in non-priority expenditures in the form of reduced subsidies,
staff reductions and alleviation of corruption, but conceded that success depended on ‘political will’.
UNICEF ESARO (2019) also provided an assessment of fiscal space, and although not detailed, indicated that
there is scope for reprioritization to increase expenditure on human capital. Overall however, the outlook for
increased fiscal space is considered poor (p. 9).
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Analysis of the most recent budgets demonstrates the small degree of fiscal space in the national budget. For
the 2018/2019 budget, total revenue, including foreign aid of 372 billion Burundi francs, totals 1,237 billion francs,
and compares with the total expenditure budget of 1,445 billion francs. Own-source revenue is only 865 billion
francs. External aid is 30 per cent of budget revenues but insufficient to close the expenditure gap. Nonetheless,
compared with the budget for 2017, when own-source revenues were 787 billion francs, the 2018/2019 budget
incorporates a lift in own-source revenues of almost 10 per cent. Even so, this increased revenue effort still
left the budget with a deficit of 14.4 per cent, or 17.9 per cent when foreign aid passing through the budget is
excluded. These figures would indicate that the Burundian Government is making every effort to maximize its
own-source revenue but still failing to be close to balancing its budget.
Burundi’s tax effort – tax revenue as a proportion of GDP – compares favourably with those of most of its East
African neighbours as shown in Table 4.4. Burundi’s tax revenue as a proportion of GDP was 14.4 per cent, the
second highest of this group of countries. Only Kenya’s was higher with 16.1 per cent. However, Burundi’s GDP is
low by comparison with those of its neighbours, meaning that on a per capita basis its tax revenue ($42) falls well
short of these countries. In the future, the more rapid anticipated growth in GDP may help bridge this difference.

Table 4.4 Burundi tax revenue compared with its East African neighbours, % GDP, 2017
Country

Tax revenue, % GDP

Tax revenue per capita,
current US$

Burundi

14.4

42

Kenya

16.1

252

Rwanda

13.9

106

Tanzania

11.5

149

Uganda

13.4

64

Source: Republique du Burundi (2017); World Bank (2019e).

4.3.2 Foreign Aid Payments to Burundi
Foreign aid for health and education tends to occupy a relatively small share of total aid flows to developing
countries.
There are several sources of foreign aid data. The usual source to examine aggregate aid flows is the OECD Aid
database, which is reproduced by the World Bank, but it does not provide details by purpose at the country level.
For Burundi, data developed by AidData (2019) at the William and Mary Global Research Institute provides aid by
purpose for years up to 2016.
As shown in Figure 4.1, Burundi has received the least aid of the group of East African countries with which it
is typically compared. In 2017, Burundi received $419 million, only about one third of the amount received by
Rwanda, and just a fraction of the amounts paid to Kenya, United Republic of Tanzania and Uganda.
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Figure 4.1 Net official foreign aid payments to Burundi and near neighbours, 2010-17, US$
million

Source: OECD (2019).

Excluding the special United States Government emergency assistance of $300 million in 2016, foreign aid to
Burundi peaked at $578 million in 2010, and has since been declining at an average annual rate of 4.5 per cent
(Table 4.5), exacerbated by the marked fall in 2015. This is in contrast with the sub-Saharan African region as a
whole and to the group of four East African neighbours, for which foreign aid has increased by an average 2.2 per
cent and 1.8 per cent per annum respectively. In contrast, in the prior decade, aid to Burundi grew at 15.6 per
cent per annum, the highest of the group of four, in the context of overall growth for sub-Saharan African of 8.6
per cent per annum.
Table 4.5 Growth rates in foreign aid received by Burundi and other East African neighbours,
2000-10, 2010-17
Country

2000-2010

2010-2017

Burundi

15.6%

-4.5%

Kenya

9.0%

6.2%

Rwanda

8.0%

3.1%

Tanzania

7.2%

-1.3%

Uganda

3.1%

3.0%

Subtotal

7.0%

1.8%

Sub-Saharan Africa

8.6%

2.2%

In the period since 2000, Burundi has had a mixed experience with aid flows. In absolute terms, aid to Burundi
has been low relative to its population, but the rapid increase in aid in the period to 2010 was helping to address
this. Since then, however, Burundi has lost the support of donors and aid has fallen by almost one third.
The World Bank data (2019e) do not provide a breakdown of the purpose of the aid payments. However, data
compiled by AidData on total disbursements for Burundi for the period 2000-2014 provides some indication
of the purpose of aid flows to Burundi (AidData 2019). Of the total of $4.0 billion in recorded disbursements,
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a quarter has been allocated to government and civil society7 and a further $400 million has been provided for
budget support. The proportion allocated to education and health projects is relatively small: only 4 per cent to
education and 13 per cent to health (see Figure 4.2). While the exact nature of the disbursement to ‘government
and civil society’ is not available from the database, it would appear that the purpose of the aid has been to fund
rehabilitation programmes for rebuilding infrastructure and economic recovery. From the data available, the
proportion allocated to health and education under these programmes has been very small.
Figure 4.2 Foreign aid disbursements, Burundi, 2000-2014 by purpose, US$ million

Source: AidData (2019).

The allocation for physical infrastructure was also significant and support for agriculture has also been large.
Globally, the growth in aid for health as shown in Figure 4.3 has been driven by private donors, such as the Bill
& Melinda Gates Foundation more than doubling its spending from $1.2 billion in 2010 to $2.7 billion in 2017,
and private multilateral organizations such as the Global Fund to Fight AIDS, Tuberculosis and Malaria. Increases
in funding by the United Nations system and World Bank have been modest. Growth in health assistance from
WHO has been only 1.1 per cent per annum since 2009, and World Bank contributions increased by 4.7 per cent
per annum over the same period. UNICEF has increased its health aid to $200 million, about one quarter of the
health assistance provided by the United Nations system.
Figure 4.3 Total official and private donor foreign aid for health, global, US$ million, 2007-2017

Note: DAC is the OECD Development Assistance Committee.
Source: OECD (2019).

Education has received surprisingly little development assistance from private donors. It has relied almost

Government and Civil society in this data set includes; Economic and development policy/planning, Public sector financial management,
Legal and judicial development and Strengthening civil society – Human rights, Elections, Free flow of information and Women’s equality
organizations and institutions (AidData 2019).

7
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exclusively on funding from Development Assistance Committee countries and the World Bank. The Bank
increased funding from $1.1 billion to $3.0 billion between 2016 and 2017, reflecting an increased emphasis on
human capital development.

4.3.3 Innovative Financing of Development Assistance
As noted by Clinton and Sridhar (2017), there has been little financial innovation among the new arrivals aiming to
fund health assistance programmes. The Global Fund has obtained the vast majority of its funds from traditional
country sources, while Gavi, the Vaccine Alliance has increased funding by securitizing, on the financial market,
firm commitments made to its fund by donors, to raise immediate cash for its programme.
The results of the work undertaken in this study suggest that there are very large economic returns to be
achieved by investing in these intervention programmes. These returns are not easy to monetize. They accrue
largely to the individuals participating in the programmes, and more generally to the community. Ultimately, the
individuals will receive a higher income and pay more taxes. However, this represents a small proportion of the
total economic and social benefits generated.
Therefore, of the total return, there is only a small cash return to the Government to fund conventional
borrowings. However, it may be possible to structure financing arrangements both to facilitate funding and which
reward Governments that successfully implement the kinds of programmes proposed in this study.
The Global Financing Facility (GFF) was established in 2014 to develop innovative financing options to close the gap
between available finance and the funding required to achieve the SDGs. These options focused on blending donated
funds with money raised by World Bank bond issues. The GFF styled this approach as analogous to a corporation
which used a mixture of equity (donated funds) and debt (money from bond issues) to leverage up the amount of
funding available for health programmes (GFF 2015, 2017). The GFF lends the funds to low- income countries at low
interest rates to finance health programmes which have been justified by an investment case (GFF 2017).
Among others, GFF has sought to exploit the much-increased availability of private funds and other resources
and the private sector’s increasing willingness to be involved in public-private partnerships of various kinds. The
GFF outline three pathways:
• leveraging private sector capabilities in countries to deliver investment programmes;
• developing innovative financing mechanisms to catalyse private sector capital for investment financing; and
• facilitating partnerships between the global private sector and countries. (GFF 2017, p. 13)
One of the financing options for increasing private sector participation in development financing is impact bonds,
which have the capacity to leverage conventional development assistance funding. They are a form of resultbased financing and have their greatest application where the results (key performance indicators) are most
straightforward. The range of applications has expanded to include a number of health initiatives (Social Finance
2016; Shujog Ltd 2014; Lehner 2016), including the important initiative supported by GFF in Cameroon to scale
up interventions for neonatal (kangaroo mother) care.
A recent Brookings paper (2017) provided a comprehensive overview of the current state of the market and in
doing so identified health projects in developing countries being financed through impact bonds. Of particular
note was the launch of an $8 million Rajasthan Maternal and Newborn Health Impact Bond, with an investor
group led by UBS Optimus Foundation and with Merck for Mothers as one of the outcome funders, to improve
the quality of maternal and newborn health services provided through private facilities.
Currently these impact bond initiatives are in a learning phase and accordingly are small in scale (less than $10
million). Their structures tend to be project-based and complex, but financing a package of interventions such
as those proposed here may help overcome these hurdles. The GFF would be well placed to facilitate such
arrangements with a sound investment case. Whether or not impact bonds have relevance to Burundi’s financing
task remains an open issue, deserving further analysis and discussion.
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There is no doubt that the private sector, sovereign funds and pension and superannuation funds are willing
investors in innovatively structured financial assets that provide attractive long-term returns. The task is to
structure high economic return aid flows into such assets.
One option for Burundi would be to consider establishing an Adolescent Development Fund with blended
finance contributions from official aid and private finance organizations. The return to contributors could be
related to achievement of investment milestones, such as secondary school completions or treatment levels in
health, in the knowledge that these outcomes would have positive long-term economic impacts. Ideally such a
fund would involve three types of funding:
• some donor funding, provided free of charge;
• some low-cost debt funding, with a low coupon rate achieved in current global market conditions with a
guarantee from an international financing agency; and
• some social investment funding, in which part of the return to the investors is in the form of better social
outcomes in Burundi, so that the social cost to Burundi falls if the implementation of the initiatives by the
Government achieves strong results.

4.4 Conclusions
While fiscal space is constrained, there are options for financing some of the proposed interventions targeted at
adolescents. This report provides evidence on the significant longer-term economic gains to be had for Burundi
by investing in a programme of interventions for adolescents in health and education.
There is limited fiscal space to domestically finance the large intervention programme proposed in this report,
which reaches some $300 million per annum by 2030. However, incremental changes at the national level would
make a valuable contribution towards this funding task. These would involve:
• increasing spending from the national budget, as economic recovery gains strength and revenue improves;
albeit incremental, the increase of the budget allocation in the social sector is of vital importance. Currently,
while 20 per cent of the national budget is allocated to the education sector, 76 per cent of the allocation is
used to pay ; salaries, leaving little space for research and development or quality of programmes;
• targeting spending more effectively on key priority areas, both within government spending as a whole and
within the range of initiatives proposed; and
• improving the efficiency of existing and new spending.
In terms of external funding, it is important for Burundi to press for a substantially increased flow of official
development assistance (ODA). Traditional foreign aid sources have been reasonably strong for health at a global
level, but not for education, apart from a recent increase in World Bank funding. Overall however, aid flows to
Burundi have declined in recent years.
A recovery in foreign aid would make a meaningful contribution to funding health and education but by itself
would not be sufficient to fund the health and education investment programme proposed in this study. Aid flows
for health assistance have been reasonably strong over the last decade with new private donor sources emerging,
most notably the Bill & Melinda Gates Foundation. Education, however, has not received the same level of private
support and continues to rely on traditional bilateral and multilateral sources. Apart from the recent increase in
World Bank funding, there has been little growth in funding over the decade. There is a strong case for increased
ODA to Burundi as it embarks on a process of more rapid development.
In addition, there is a need to look beyond traditional financing mechanisms. While there are difficulties in
monetizing these gains for government, the estimated size of the returns may persuade donors to support the
establishment of an Adolescent Development Fund for Burundi to invest in these programmes. The fund could
seek to raise funds based on the economically successful implementation of the programmes. Innovative funding
techniques now being trialled could be used to attract social investors for whom part of their return would
consist of improved social outcomes in Burundi.
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5. Conclusion:
Social Investment and
Burundi’s Re-emergence
After two difficult decades, Burundi is now in a process of social restoration and renewal of economic growth.
Indeed, if the security situation continues to improve and the international community provides renewed
support, there are good prospects for rapid growth in economic output and substantial improvement in
community welfare over the decade ahead. In some part, this will mean catching up to higher levels of both
output and welfare previously achieved. But Burundi also brings significant strengths to this recovery process.
Spending on health and education has been protected during the crisis, and Burundi spends a higher proportion
of its GDP on these key sectors than its East African neighbours. Relative to its economic situation, it appears to
have achieved solid outcomes which will provide a base on which to build.
While many other policies will be required for renewal in Burundi, this report argues that targeted investments in
the health and education of the burgeoning cohorts of adolescents will be central to Burundi’s resurgence. Such
investments will provide the foundation for longer-term economic development, directly improve the present
and future lives of adolescents and their families, and show a high rate of return on investment for the country.
Both the immediate effects on adolescent welfare and the long-term return on investment through increased
economic output and other social benefits are critical elements of these investments.
What we refer to as the social investment programme in this report is a coordinated set of interventions in
the health, schooling and post-school education (excluding higher education) of adolescents in Burundi. In
this concluding chapter, we address aspects of the context of this programme, discuss the process of setting
priorities across the many interventions modelled and comment on the critical issue of the financing of the social
investment programme.

5.1 The Context of the Social Investment Programme
In spite of past difficulties, Burundi brings genuine economic and social strengths to its renewal process. The
country has an opportunity to substantially increase agricultural productivity. It also has a genuine opportunity
to develop a range of private services based on agriculture and other activities, including those utilizing new and
emerging digital technologies. There are also prospects for expanding industrial production, including those at the
local level processing off-farm product, and for restoring the infrastructural fabric of the society. Rapid recovery
from distressed levels of activity and income has taken place in other countries and is possible for Burundi. One
potential profile of this resurgence is provided in the National Development Plan, 2018-2027 (Republique du
Burundi 2018).
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In an agricultural economy such as Burundi’s, most workers are in the informal sector, in which many jobs
provide no stable income stream, little job protection or skills training and no safety net. In such a context, social
protection is a key component of international poverty reduction strategies and plays a vital role in development
policy. For Burundi, increasing community resilience and cohesion and reducing gender-based violence have been
an important focus of international assistance programmes.
More generally, the context of the social investment programme must include a further strengthening of the
security situation, and rapid building of infrastructure at national and local scale in the areas of transport,
energy, local community and business infrastructure, and digital infrastructure for the modern economy. Parallel
initiatives to expand economic activity in critical areas, particularly in agriculture, which can also drive expanded
activity in local manufacturing and services, are also essential. The social investment programme for adolescents,
which aims to sharply improve their health and human capital, will both depend on and facilitate this broader
process of development.

5.2 Results
In this context, targeted investments in the health and education of the burgeoning cohort of adolescents will
be central to Burundi’s resurgence. Such investments will provide the foundation for longer-term economic
development, directly improve the present and future lives of adolescents and their families, and show a high rate
of return on investment.

5.2.1 Investing in Adolescent Health
The modelling undertaken in this study addresses the major causes of death and disability among adolescents in
Burundi, including HIV/AIDS, tuberculosis, malaria, maternal and newborn disorders, depression and anxiety,
and epilepsy. Implementing the programme of interventions, modelled using the OHT, will significantly reduce
teenage pregnancy and births to adolescent girls, and through its influence on the total fertility rate will produce a
demographic dividend for Burundi.
The implementation of a full HPV vaccination programme will deliver health and economic benefits for girls
in later life and also provide protection against cancer for their partners, while the interventions for reducing
road traffic injuries will benefit both adolescents and other age groups. Both of these programmes are relatively
modest in terms of the cost incurred.
These interventions in adolescent health and welfare show high BCRs as shown in Table 5.1. At our preferred
discount rate of 3 per cent, the BCR for interventions modelled in OHT is 13.2 for the high growth scenario and
10.1 for the moderate one. The difference in BCRs for the two scenarios reflects the fact that, for given costs,
the benefits are more highly valued when GDP is growing rapidly. The high growth BCR for HPV is 6.3 and for
road injuries it is 17.6
Table 5.1 Benefit-cost ratios for health initiatives, at varying discount rates, for two growth
scenarios, for periods 2019-30 at 3% discount rate
OHT interventions

HPV

Road injuries

High growth case
13.2

6.3

17.6

Moderate growth case
10.1

4.8

The BCRs for the priority package of health measures are shown below.
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5.2.2 Investing in Education and Training
As argued in this study, the economic and social resurgence in Burundi, in line with the National Development Plan
2018-2027, will require a much deeper base of knowledge and expertise than currently exists across many sectors.
As discussed in Chapter 3, three forms of education interventions are modelled in this project. The first set of
interventions is directed at increasing retention of students through secondary school, the second at improving
the quality of education in secondary schools and the third addresses vocational and non-formal education. These
three forms of intervention have been analysed with a model of progression through the education and training
system in Burundi, linked to a model of employment and productivity. Overall 13 interventions were modelled.
The educational outcomes from the full set are provided in Chapter 3 and in Table 4 below, but for reporting
economic and social benefits and BCRs, we concentrate on two sets of initiatives: a ‘priority’ set emerging
from discussion with Burundian officials (10 of the 13 interventions); and a ‘high BCR’ set consisting of the nine
interventions with the high individual BCRs.
In the employment model, increased years of schooling of better quality improves lifetime productivity for the
relevant cohort of school leavers, and completing secondary school improves an individual’s chance of obtaining a
formal job. The increased productivity of each cohort is traced through their working lives, and the effect builds
up as successive cohorts of school leavers enter the workforce.
We track the educational and training outcomes resulting from these interventions, and then measure the
benefits of these improved outcomes in an economic model focusing on the higher productivity made possible by
higher human capital. Effective educational initiatives are fundamental to economic and social development, but
many take a long while to have a substantial effect in terms of higher productivity.
For these reasons, we report BCRs on three bases here, in Table 3.10 above and Table 5.2 below. In one, the
interventions are in place only over the period 2019-2030, and the working life of those cohorts are tracked
through to 60 years of age. In the other two, the interventions are in place out to 2040 and 2050, respectively
and the working lives of the relevant cohorts are tracked in the same way. We show the results for the high
growth and moderate growth scenarios in Table 5.2.
Table 5.2 Benefit-cost ratios for priority education and training initiatives, , for two growth
scenarios, persons, for intervention periods 2019-2030, 2019-2040 and 2019-2050, at 3%
discount rate
Interventions to 2030

Interventions to 2040

Interventions to 2050

High growth case
2.5

5.6

9.7

Moderate growth case
2.2

4.5

7.6

Note: These results are for the set of interventions listed as ‘priority’ in Section 5.4 below.

Although the costs are high, especially given the resources currently available to Burundi, and the full benefits
take a long time to be felt, the long-run investment returns from the continued implementation of these
interventions are high. For the case of the priority interventions continued to 2050, the BCRs for the high growth
case are 9.7 for males and females combined, at a 3 per cent discount rate (Table 5.2). If continued only out to
2030, the BCR at 2.5 per cent is 3.0. Under the moderate growth scenario, the BCRs are reduced to 7.6 for
interventions to 2050. As noted earlier, these are long-term investments in education which take a long while
to have their full economic and social effects. We estimate that if the priority package of interventions is fully
implemented by 2030 and continued at that level to 2100, the resulting BCR is 25. These long-run benefit-cost
ratios are high by any standard and show that high-return investments would be sustained even with substantial
downward revision of the assumptions.
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5.3 The Interconnectedness of Initiatives and Outcomes
This study reports the results of modelling the costs and benefits of a wide range of initiatives in health (well
over 100 interventions, including those to reduce road traffic injuries) and in education (14 initiatives, including
secondary and post-school education and training but excluding higher education). While the best available data
from Burundi and from the international literature are used, it should be noted that existing knowledge of both
the cost and the impact size of these interventions for the case of Burundi is limited. The individual estimates
should therefore be treated as indicative rather than definitive, but still as providing a basis for action.
In establishing priorities within a set of potential interventions, critical issues arise about how individual initiatives
or the change in outcomes to which they give rise relate to one another. Here we distinguish two forms of such
relationships, one which we term cumulative impact effects and the other outcome linkages.
When a range of interventions that affect a given variable, such as the number of persons dropping out of
school, are applied simultaneously, the net effect of the interventions taken together will be less than the sum
of the effects of each applied individually. If three interventions each reduce school dropout by 20 per cent, the
compound effect of the three will be a reduction in dropout of 48.8 per cent, rather than the sum of the three
independent effects, namely 60 per cent. With a large number of interventions, this difference can become quite
large as the cumulative impact effects grow.
As we use the term, an outcome linkage exists whenever any characteristic of an adolescent or her development
affects her other characteristics or capabilities, now or in the future, or those of her family. Thus, for example,
poor nutrition and other forms of ill health affect her ability to learn; limited education affects her ability to learn
about and follow best-practice health methods, with adverse implications for her own health and that of her
children; child marriage and a subservient position in the household lead to early childbirth, high lifetime fertility
and truncated education for her and her children; low educational outcomes tends to lead to an inability to obtain
high-quality, formal employment; and so on. These output linkages are critical, both because they help drive
a ‘lock-in’ process to slow development, but also because they amplify the impact of policy interventions, as
improved outcomes in one area flow on to benefits in other areas also.
In the modelling reported here, many but not all of the cumulative impact effects are included in the aggregate
modelling reported, either that using the OHT model or that using the VISES education and employment
models, but in some cases (such as the road accident interventions) the cumulative impact affects from other
interventions are not modelled. This is important in considering BCRs for individual interventions, because
the BCRs reported for individual interventions are much higher than those reported for significant groups
of interventions. On the other hand, while some output linkages are incorporated (such as the demographic
dividend effect of reduced fertility rates and the impact of better education on employment and productivity),
many important output linkages are not covered.

5.4 Structuring the Social Investment Programme
To aid the discussion of priority-setting within an overall social investment programme, Table 5.3 provides
estimates of costs and of BCRs for individual classes of interventions while Table 5.4 shows a full summary
of the main results of this study. Table A7.1 in Appendix 7 provides a full summary of the results for the high
growth scenario at a 3 per cent discount rate. This approach also enables a comparison to be made between the
individual BCRs for the main classes of interventions modelled and the overall result for the initiatives modelled
as a whole (shown in Table 5.2). These results in Table 5.3 and Table 5.4 are based on the high growth scenario as
discussed earlier.
The costs shown in Table 5.3 are the average annual net present value cost in United States dollars, at a 3 per
cent discount rate, for the intervention period 2019-2030. That is, they are the net present value of the costs
over the relevant period is divided by the number of years, to give an average annual figure. The BCRs for the
case of all the health initiatives modelled are also provided, and the data indicate that the overall BCR (eg 13.2
for those modelled through OHT, see Table 5.1) is significantly lower than that for the major initiatives covered,
when the latter are modelled individually, showing the impact of the cumulative impact effect. Nevertheless, the
individually BCRs are a relevant basis on which to compare individual initiatives.
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Given the longer time taken for the education benefits to have their impact, as individuals move through
schooling and then enter the workforce, we have presented the education BCRs for three intervention periods
(2019-2030, 2019-2040 and 2019-2040) in Table 5.3, to illustrate how these benefits build up over time. The
benefits of better education continue, of course, well beyond the completion of schooling and hence of the
period of the interventions (see Table 5.4).
Table 5.3 Annual average cost and benefit-cost ratio, 2019-2030 and 2019-2040, individual
health and education initiatives, based on high growth scenario, 3% discount
Programme area

Cost

Benefitcost
ratio

2019- 2019- 20192030 2040 2050

2019- 2019- 20192030 2040 2050

(total average
annual NPV cost,
US$m)

Priority
areas
(P)

High BCR
areas
(H)

HEALTH
RMNCH

4.4

11.2

P

H

Malaria

3.1

19.3

P

H

Depression & anxiety

0.6

37.8

P

H

HIV/AIDS

0.4

8.1

HPV

1.4

6.3

Tuberculosis

2.9

10.0

Road accidents

0.8

17.6

P

H

EDUCATION
Formal education
Supply of rural schools

6.7

10.0

11.3

2.2

5.0

8.7

P

Improved school
infrastructure

9.9

16.0

19.1

2.3

4.9

8.3

P

Pedagogical changes

16.3

25.3

29.1

3.3

7.3

12.6

P

H

Remedial education

9.4

13.6

15.2

4.0

9.2

16.3

P

H

Increased use of IT
& related technologies

12.3

18.0

20.0

4.4

10.1

18.0

P

H

Malaria prevention & control

11.9

19.2

22.3

3.9

8.4

14.6

Enhanced information
to parents

2.5

3.6

3.9

7.9

18.3

33.9

Cash transfers for students

8.7

13.3

15.2

2.2

4.8

8.3

Conditional economic
incentives (CM)

3.2

4.8

5.6

2.6

5.6

9.6

Community interventions (CM)

1.4

2.1

2.3

5.7

12.5

Social innovation &
entrepreneurship

1.7

na

2.6

8.1

Trade certificate

3.2

na

5.6

Professional training

1.7

na

2.7

H
P

H

22.3

P

H

na

34.2

P

H

4.3

na

16.0

P

H

7.8

na

32.1

P

H

Non-formal education
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Many health treatments, such as medications, surgery or hospital treatment, take effect quite quickly and hence
their benefits emerge soon after. By contrast, the process of education and employment is a long one, with the
economic return from, for example, initiatives to increase transition rates from primary to secondary schooling
taking perhaps 7-8 years before they give rise to high-productivity employment. Reflecting this fact, the BCRs
for the education interventions are fairly subdued for the period 2019-2030 but increase to high levels for the
periods 2019-2040 and 2019-50. Because the BCRs shown in Table 5.3 are for each intervention run separately
of the others, they are often higher than those shown in Table 5.2 or Table 5.4 for an integrated set of initiatives,
because of the cumulative impact effects discussed earlier.
We suggest that three criteria are appropriate for choosing priority areas within the range of interventions
covered in the modelling:
• the importance of the issue being addressed to Burundi;
• the extent of output linkages to other initiatives and to proposed development paths for Burundi not
considered in the modelling; and
• the individual intervention BCRs.
Choosing a priority set of interventions for Burundi is not a primary aim of this study and requires a more
detailed knowledge of circumstances in Burundi and of the Government’s overall policy priorities than is available
to the authors of this report. However, we have been much assisted by a validation workshop conducted by
UNICEF Burundi with representatives of relevant ministries8 to prioritize interventions based in part on the
criteria listed above and the results summarized in Table 5.1. The workshop suggested the following as priority
areas for a social investment programme in Burundi.
HEALTH
Priority Areas:
P1: Reproductive, maternal, neonatal and infant health
P2: Malaria
P3: Road accidents
P4: Depression and anxiety
These priorities are broadly consistent with the report’s findings and the results of the benefit-cost analysis presented
in Table 5.3. The number one priority is given to RMNCH which effects adolescents both as former children and as
mothers. The treatment of childhood health conditions has major implications for adolescents and for young women,
and the programmes in sexual and reproductive health, perinatal and postnatal care are particularly important. The
burden of disease arising from depression and anxiety is high for adolescents in Burundi and its treatment is a priority.
In addition to the standard treatments tested in the OHT, the programmes in education and training proposed in this
report are likely to bring increased hope to the lives of Burundi’s adolescents.
EDUCATION
Priority Areas:
Secondary education
P1: pedagogical changes
P2: infrastructure improvement
P3: rural school access
Validation Workshop “Investment Framework for Adolescents in Burundi”, 3 September 2019, Royal Palace Hotel. Participants included
representatives of relevant Ministries (Ministry of Youth, Ministry of Education and Ministry of Health), as well as members of the Technical
Committee of Monitoring (Comité Technique de Suivi) in addition to other experts in the fields of health, education and youth in Burundi.

8
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P4: parental and community involvement
P5: Initiatives to address early pregnancy (awareness-raising to end early pregnancy)
P6: Increased use of ICT
Informal education and continuing education
P1: Social innovation skills and entrepreneurship, with added focus on literacy.
P2: Vocational training centres
P3: Certification in trade education centres
The programmes given highest priority in education focus on quality both of teaching and school facilities, and the
estimated BCRs for this set of measures has been provided in Table 5.2.
Pedagogical changes address improvements in teaching and curricula while improvements in infrastructure are
designed to raise the quality of school facilities both inside and outside the classroom.
Gaining greater involvement from parents in schools is a relatively cheap way of increasing attendance and
reducing dropout rates. Parents gain a greater appreciation of the benefits of education and are more motivated
to keep their children at school.
Each of the informal and vocational training programmes were included in the priority list although, in this case, in
the reverse order to their BCRs. This reflects an understandable priority for programmes with almost immediate
benefits. The social innovation and entrepreneurship programme, programme for instance seeks to provide
immediate assistance to those seeking employment or to establishing their own enterprises.
As illustrated in Table 5.3, we have also run the models for a package of nine interventions which show the
highest individual BCRs – the ‘high BCR set’ shown as H in Table 5.3. Aggregate results for this set have been
shown in Table 3.10 and also in Table 5.4.
While these programmes are evaluated individually in Table 5.3, as has been previously argued, the interventions
in practice interact with one another. Malaria for instance, causes lethargy and poor school performance.
Programmes to combat malaria not only address health issues, but also enable adolescents to perform more
effectively at school. More generally better-informed adolescents, especially girls, are more inclined to be
confident about addressing their health issues and feel less circumscribed in their choices about their future.
Table 5.4 summarizes the main results of this analysis, using the priority package of initiatives, a 3 per cent
discount rate and an implementation period of 2019-2030 for health and 2019-2050 for education, for the reasons
discussed above. We find that the preferred BCR for the priority health initiatives is 16.4, when these initiatives
are implemented over the period 2019-2030 and the preferred BCR for the formal and informal education
initiatives is 9.7, when these are implemented over the period 2019-50.
For reference purposes, a full listing of the results for the high growth scenario and the 3 per cent discount rate
is provided in Apppendix 7, Table A7.1. We hope that these results may be of value to the Government and its
partners in designing appropriate programmes of social investment for Burundi.
Given the current situation in Burundi, while the amount required appears to be substantial, in a global context
it is small. A programme of $200 million over five years would make a substantial contribution to getting this
programme in adolescent health and education under way. The economic gains are long-term and substantial.
They should provide an attractive basis for donors to recommit to supporting Burundi.

87

Table 5.4 Summary of health and education results, priority packages, high growth scenario,
3% discount rate
Cost

Cost
per annum

BCR

Overall health

163.4

13.6

12.7

Overall health (P)

106.0

8.8

16.4

OHT

137.6

11.5

13.2

RMNCH

52.3

4.4

11.2

Malaria

37.5

3.1

19.3

Depression and anxiety

6.9

0.6

37.8

HIV/AIDS

5.2

0.4

8.1

Tuberculosis

35.1

2.9

10

HPV

16.5

1.4

6.3

Road accidents

9.3

0.8

17.6

Overall education

3,686

115.2

9.7

Overall formal education

3,573

111.7

10.0

Supply of rural schools

362.8

11.3

8.7

Improved infrastructure

608.2

19.0

8.3

Pedagogical changes

930.1

29.1

12.6

Remedial education

485.5

15.2

16.3

Increased use of computer, TV or
radio-aided learning

641.4

20.0

18

Enhanced information to parents

123.7

3.9

33.9

Community interventions (CM)

75.0

2.3

22.3

197.2

6.2

15.3

Social innovation
& entrepreneurship

82.2

2.6

34.2

Trade certificate

180.1

5.6

16.0

Professional training

84.9

2.7

32.1

Programme area
HEALTH (2019-2030)

EDUCATION (2019-2050)

Overall non-formal education

Note: Total costs over the period shown are expressed as the net present value of estimated costs, at a 3% discount rate, in $US million.
Costs per annum are these totals divided by the numbers of years covered (12 for 2019-30 and 32 for 2019-50).
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Appendices
Appendix 1 Tables on Mortality and Morbidity in Burundi
Table A1.1 Distribution of deaths in hospitals, by major causes and by age, Burundi, 2016
Cause of death

0-5

5-14

15+

Total

B50 - Plasmodium falciparum malaria

1,659

377

1,399

3,435

B50.0 - Plasmodium falciparum malaria with brain complications

951

239

664

1,854

J18.9 - Pneumopathy, unspecified

337

30

341

708

B53 - Other malaria confirmed by parasitological examination

174

62

328

564

B99 - Infectious diseases, other and unspecified

260

45

186

491

P07 - Anomalies related to short pregnancy and underweight at
birth, not elsewhere classified

379

0

0

379

J15.9 - Bacterial pneumonia, unspecified

125

20

155

300

D50 - iron deficiency anaemia

84

14

72

170

N17 - Acute renal failure

3

1

120

124

A48 - Other bacterial diseases, not elsewhere classified

75

11

24

110

I50 - Heart failure

7

7

95

109

S06 - Intracranial traumatic lesion

7

8

78

93

K29 - Gastritis and duodenitis

0

0

91

91

O60 - Premature labour (before term)

36

0

50

86

I64 - Stroke, not specified as haemorrhagic or by infarction

0

0

83

83

I10 - Essential Hypertension (Primitive)

1

1

65

67

E43 - Severe protein-energy malnutrition, unspecified

58

8

1

67

I50.9 - Heart failure, unspecified

4

2

59

65

V99 - Transport Accident, unspecified

0

4

53

57

J96.0 - Acute Respiratory Failure

34

3

20

57

I11 - Hypertensive heart disease

0

4

48

52

J15 - Bacterial pneumonitis, not elsewhere classified

20

1

22

43

J21.9 - Bronchiolitis (acute), unspecified

43

0

0

43

B23.0 - Acute HIV Infection Syndrome

2

0

36

38

E10.6 - Insulin-dependent diabetes mellitus, with specified
complications

0

2

24

26

H10 – Conjunctivitis

11

0

1

12

J96.9 - Unsatisfactory breathing, unspecified

3

0

2

5

I13 - Hypertensive cardioephropathy

0

0

3

3

J96.1 - Chronic Respiratory Failure

3

0

0

3

Source: MSPLS (2018, Mortalité dans les hôpitaux, Table 5.7, p. 94).
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Table A1.2 Distribution of deaths in health centres by cause, Burundi, 2016
0-5

5-14

15+

Total

235

112

229

576

Other forms of severe malaria

76

55

139

270

Diarrhoea with dehydration

92

12

27

131

Pneumonia

56

10

41

107

Trauma (traffic access on public roads)

2

5

66

73

Severe acute malnutrition

38

2

9

49

Cholera

22

0

1

23

Haemorrhagic fever

9

13

0

22

Confirmed AIDS

0

1

17

18

HTA

0

0

16

16

Diabetes

0

0

12

12

Confirmed Pulmonary Tuberculosis

1

1

10

12

Trauma (daily life)

2

0

7

9

Trauma (weapon)

0

1

8

9

Epilepsy

1

3

3

7

Suspected but unconfirmed pulmonary tuberculosis

0

0

6

6

Bloody diarrhoea

0

1

2

3

Acute Flap Paralysis

0

1

1

2

Sexual violence

0

0

2

2

Sida suspected but not confirmed

0

0

2

2

Measles

0

0

0

0

Typhus

0

0

0

0

Neonatal tetanus

0

0

0

0

Meningitis

0

0

0

0

826

258

870

1,954

1,360

475

1,468

3,303

Confirmed severe malaria

Other causes
Total

Source: MSPLS (2018, Table 4.8 Mortalité dans les centres de santé and Table 4.8.1. Nombre de décès par âge, par sexe et par cause, p. 19).
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Table A1.3 Distribution of cases by major causes of morbidity in hospitals
or clinics, Burundi, 2016
Cause
B50 - Plasmodium falciparum malaria
B50.0 - Plasmodium falciparum malaria with cerebral complications
B53 - Other parasitologically confirmed malaria
J11.8 - Influenza with other manifestations, unidentified virus
B99 - Infectious diseases, other and unspecified
H10 - Conjunctivitis
J18.9 - Pneumonia, unspecified
A09 - Diarrhoea and gastroenteritis of presumed infectious origin
J15.9 - Bacterial pneumonia, unspecified
A06 - Amoebiasis
J11.1 - Influenza with other respiratory manifestations, unidentified virus
A48 - Other bacterial diseases, not elsewhere classified
O60 - Premature labour (preterm)
P36 - Bacterial infection of newborn
N39 - Other disorders of the urinary system
O23 - Infections of the genitourinary system during pregnancy
N30 – Cystitis
J03 - Acute tonsillitis
K29 - Gastritis and duodenitis
I10 - Essential hypertension (primitive)
E10 - Insulin-dependent diabetes mellitus
B23.0 - Acute HIV infection syndrome
J10 - Flu, influenza virus identified
J15 - Bacterial pneumonitis, not elsewhere classified
E11 - Non-insulin-dependent diabetes mellitus
I11 - Hypertensive heart disease
N17 - Renal insufficiency acute
A15.0 - Pulmonary tuberculosis, confirmed
D12 - Viral pneumonitis, not elsewhere classified
I15 - Secondary hypertension
N18 - Chronic renal failure
O86 - Other puerperal infections
J96.0 - Acute respiratory failure
O14 - Gestational hypertension [related to pregnancy] with proteinuria significant
N18.0 - Terminal renal failure
O10 - Pre-existing hypertension complicating pregnancy, childbirth and the puerperium
A18.3 - Tuberculosis of the intestine, peritoneum and mesenteric lymph nodes
J96.9 - Unspecified respiratory failure
O13 - Hypertension gestational (pregnancy-related), without significant proteinuria
A17.0 - Meningi Tuberculosis
J96.1 - Chronic Respiratory Failure

256,088
112,165
86,351
77,459
43,210
36,676
28,636
27,679
15,852
15,112
11,616
11,437
10,425
10,019
9,667
9,560
9,467
9,405
9,275
8,429
6,859
5,772
3,898
3,098
2,048
1,430
1,380
749
474
435
304
249
222
52
46
30
29
28
13
8
4

Source: MSPLS (2018, Table 5.6. Morbidité dans les hôpitaux Tableau LXXVII: Répartition des cas selon les principales causes de morbidité
dans les hôpitaux ou cliniques en 2016, p. 90).
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Table A1.4 Distribution of cases by age and by cause of morbidity in health centres, Burundi,
2016
0-5

5-14

15+

Total

Malaria

4,272,547

1,466,800

2,642,533

8,381,880

IRA other than pneumonia

1,435,662

260,432

490,774

2,186,868

Helminthiasis Transmitted by the Soil

158,388

56,268

199,988

414,644

Conjunctivitis

276,042

17,414

24,144

317,600

Pneumonia

197,715

27,674

71,128

296,517

Acute malnutrition

131,687

5,274

15,148

152,109

Diarrhoea with dehydration

110,764

10,707

17,509

138,980

STIs (other than HIV / AIDS)

3,429

2,141

122,388

127,958

Ear infection <5 years

84,160

0

0

84,160

Trauma: accidents of daily life

10,064

9,305

29,125

48,494

Suspected AIDS

465

1,213

29,198

30,876

Trauma: traffic accidents on the public highway

3,377

5,807

20,445

29,629

Epilepsy

4,504

5,116

15,148

24,768

Suspected HTA

0

0

23,974

23,974

Suspected Pulmonary Tuberculosis

45

377

16,593

17,015

10,135

2,404

7,508

20,047

Suspected diabetes

0

382

16,336

16,718

TPB +

35

74

3,432

3,541

Suspected psychic disorders

11

29

1,051

1,091

Suspected cataract

556

31

471

1,058

Trauma by weapon

280

121

647

1,048

Leprosy (PB + MB)

325

45

568

938

Sexual violence

73

162

573

808

Acute Flap Paralysis

413

77

167

657

Measles

102

10

42

154

Active trachoma

41

74

200

315

Onchocerciasis

0

31

203

234

Cholera

36

20

21

77

Trichiasis

4

9

50

63

Typhus

0

0

14

14

Haemorrhagic fever

9

1

3

13

Neonatal tetanus

1

0

0

1

Bloody diarrhoea

Source: MSPLS (2018, Table 4.7 Morbidité dans les centres de santé and 4.7.1. Les causes de morbidité par âge et par sexe, p. 15).
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Table A1.5 Major causes of deaths in adolescents, Burundi, females, 10-14, GBD 2017
Cause
Malaria
HIV/AIDS
Road injuries
Lower respiratory infections
Diarrhoeal diseases
Tuberculosis
Meningitis
Typhoid and paratyphoid
Congenital birth defects
Drowning
Protein-energy malnutrition
Other malignant neoplasms
Measles
Conflict and terrorism
Epilepsy
Chronic kidney disease
Leukaemia
Asthma
Yellow fever

Deaths
123.5
64.4
39.1
35.7
32.3
31.7
27.3
20.3
16.8
14.6
11.8
10.7
9.8
7.7
6.3
5.9
5.9
5.5
4.9

Share
22.0
11.5
7.0
6.4
5.8
5.6
4.9
3.6
3.0
2.6
2.1
1.9
1.7
1.4
1.1
1.1
1.0
1.0
0.9

Cum share
22.0
33.5
40.5
46.9
52.6
58.3
63.1
66.8
69.8
72.4
74.5
76.4
78.1
79.5
80.6
81.7
82.7
83.7
85.5

Source: IHME (2019).

Table A1.6 Major causes of deaths in adolescents, Burundi, males, 10-14, GBD 2017
Cause
Malaria
HIV/AIDS
Road injuries
Lower respiratory infections
Diarrhoeal diseases
Tuberculosis
Meningitis
Typhoid and paratyphoid
Drowning
Congenital birth defects
Epilepsy
Other malignant neoplasms
Falls
Yellow fever
Protein-energy malnutrition
Measles
Conflict and terrorism
Other unintentional injuries
Non-Hodgkin lymphoma
Source: IHME (2019).
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Deaths
149.7
88.3
57.2
38.9
32.7
26.8
25.9
23.2
22.5
15.4
12.7
12.2
11.7
11.4
9.7
8.3
7.8
7.6
7.6

Share
21.6
12.7
8.2
5.6
4.7
3.9
3.7
3.3
3.2
2.2
1.8
1.8
1.7
1.6
1.4
1.2
1.1
1.1
1.1

Cum share
21.6
34.3
42.5
48.1
52.8
56.6
60.4
63.7
66.9
69.2
73.0
74.8
76.5
78.1
79.5
80.7
81.8
82.9
84.0
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Table A1.7 Major causes of deaths in adolescents, Burundi, females, 15-19, GBD 2017
Cause
HIV/AIDS
Malaria
Tuberculosis
Maternal disorders
Road injuries
Diarrhoeal diseases
Lower respiratory infections
Meningitis
Epilepsy
Typhoid and paratyphoid
Other malignant neoplasms
Congenital birth defects
Conflict and terrorism
Cirrhosis and other chronic liver diseases
Ischaemic heart disease
Paralytic ileus and intestinal obstruction
Chronic kidney disease
Asthma
Stroke

Deaths
179.5
97.0
83.5
61.8
43.5
41.1
34.9
27.5
18.6
15.7
10.7
9.2
8.9
8.9
8.4
7.1
6.5
6.0
5.9

Share
22.7
12.3
10.5
7.8
5.5
5.2
4.4
3.5
2.4
2.0
1.3
1.2
1.1
1.1
1.1
0.9
0.8
0.8
0.7

Cum share
22.7
34.9
45.5
53.3
58.8
64.0
68.4
71.8
74.2
76.2
79.2
80.3
81.5
82.6
83.7
84.5
85.4
86.1
86.8

Source: IHME (2019).

Table A1.8 Major causes of deaths in adolescents, Burundi, males, 15-19, GBD 2017
Cause
HIV/AIDS
Malaria
Road injuries
Tuberculosis
Diarrhoeal diseases
Lower respiratory infections
Epilepsy
Meningitis
Chronic kidney disease
Conflict and terrorism
Typhoid and paratyphoid
Other malignant neoplasms
Exposure to mechanical forces
Drowning
Yellow fever
Cirrhosis and other chronic liver diseases
Ischaemic heart disease
Congenital birth defects
Other transport injuries

Deaths
237.3
152.2
135.0
105.6
44.1
36.5
35.6
33.7
27.3
20.7
18.4
15.3
14.9
14.3
11.8
11.2
10.1
9.4
8.2

Share
20.9
13.4
11.9
9.3
3.9
3.2
3.1
3.0
2.4
1.8
1.6
1.3
1.3
1.3
1.0
1.0
0.9
0.8
0.7

Cum share
20.9
34.3
46.1
55.4
59.3
62.5
65.7
68.6
71.0
75.2
76.8
78.1
79.5
80.7
81.8
82.7
83.6
84.5
85.2

Source: IHME (2019).
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Table A1.9 Major causes of DALYs in adolescents, Burundi, females, 10-14, GBD 2017
Cause

DALYs

Share

Cum share

Malaria

11,219.6

12.8

12.8

HIV/AIDS

5,427.9

6.2

19.0

Vitamin A deficiency

3,859.3

4.4

23.4

Diarrhoeal diseases

3,831.1

4.4

27.8

Anxiety disorders

3,314.2

3.8

31.6

Road injuries

3,183.3

3.6

35.2

Lower respiratory infections

2,764.1

3.2

38.4

Conduct disorder

2,723.5

3.1

41.5

Tuberculosis

2,595.6

3.0

44.4

Congenital birth defects

2,581.2

2.9

47.4

Depressive disorders

2,551.1

2.9

50.3

Headache disorders

2,460.1

2.8

53.1

Meningitis

2,284.9

2.6

55.7

Dermatitis

2,284.3

2.6

58.3

Epilepsy

2,253.8

2.6

60.9

Asthma

1,841.1

2.1

63.0

Neonatal disorders

1,835.8

2.1

65.1

Typhoid and paratyphoid

1,549.5

1.8

66.9

Dietary iron deficiency

1,491.8

1.7

68.6

Conflict and terrorism

1,154.2

1.3

69.9

Drowning

1,105.6

1.3

71.2

Low back pain

967.3

1.1

72.3

Protein-energy malnutrition

917.5

1.0

73.3

Other malignant neoplasms

817.1

0.9

74.3

Onchocerciasis

790.2

0.9

75.2

Fire, heat and hot substances

766.1

0.9

76.0

Age-related and other hearing loss

741.0

0.8

76.9

Measles

738.4

0.8

77.7

Other neurological disorders

676.3

0.8

78.5

Viral skin diseases

667.6

0.8

79.3

Source: IHME (2019).
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Table A1.10 Major causes of DALYS in adolescents, Burundi, males, 10-14, GBD 2017
Cause

DALYs

Share

Cum share

Malaria

12,072.6

13.2

13.2

HIV/AIDS

7,189.1

7.9

21.1

Road injuries

4,545.1

5.0

26.1

Conduct disorder

3,908.2

4.3

30.4

Diarrhoeal diseases

3,616.1

4.0

34.3

Lower respiratory infections

2,991.3

3.3

37.6

Dietary iron deficiency

2,867.3

3.1

40.7

Epilepsy

2,679.2

2.9

43.7

Congenital birth defects

2,555.1

2.8

46.5

Meningitis

2,199.2

2.4

48.9

Tuberculosis

2,163.4

2.4

51.2

Dermatitis

1,845.9

2.0

53.3

Typhoid and paratyphoid

1,769.7

1.9

55.2

Anxiety disorders

1,711.5

1.9

57.1

Drowning

1,701.0

1.9

58.9

Depressive disorders

1,669.0

1.8

60.8

Asthma

1,664.5

1.8

62.6

Neonatal disorders

1,528.6

1.7

64.3

Headache disorders

1,467.6

1.6

65.9

Falls

1,425.1

1.6

67.4

Low back pain

1,247.4

1.4

68.8

Vitamin A deficiency

1,179.9

1.3

70.1

Age-related and other hearing loss

987.2

1.1

72.4

Onchocerciasis

952.6

1.0

73.4

Other malignant neoplasms

925.6

1.0

74.4

Conflict and terrorism

908.0

1.0

75.4

Yellow fever

861.3

0.9

76.3

Protein-energy malnutrition

759.3

0.8

77.2

Exposure to mechanical forces

757.8

0.8

78.0

Source: IHME (2019).
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Table A1.11 Major causes of DALYS in adolescents, Burundi, females, 15-19, GBD 2017
Cause

DALYs

Share

Cum share

HIV/AIDS

13,103.1

12.4

12.4

Malaria

7,809.8

7.4

19.9

Tuberculosis

6,357.3

6.0

25.9

Maternal disorders

4,725.0

4.5

30.4

Depressive disorders

4,299.6

4.1

34.5

Conflict and terrorism

4,111.2

3.9

38.4

Diarrhoeal diseases

4,091.6

3.9

42.2

Headache disorders

3,946.6

3.7

46.0

Anxiety disorders

3,455.8

3.3

49.3

Road injuries

3,378.2

3.2

52.5

Epilepsy

2,822.8

2.7

55.2

Lower respiratory infections

2,539.2

2.4

57.6

Dietary iron deficiency

2,213.6

2.1

59.7

Meningitis

2,115.8

2.0

61.7

Congenital birth defects

1,740.1

1.7

63.3

Low back pain

1,596.1

1.5

64.9

Conduct disorder

1,544.5

1.5

66.3

Neonatal disorders

1,356.3

1.3

67.6

Asthma

1,355.5

1.3

68.9

Gynaecological diseases

1,352.8

1.3

70.2

Dermatitis

1,343.3

1.3

71.5

Bipolar disorder

1,265.7

1.2

72.7

Typhoid and paratyphoid

1,121.1

1.1

73.7

Fire, heat and hot substances

884.7

0.8

75.4

Interpersonal violence

832.3

0.8

76.2

Onchocerciasis

810.5

0.8

77.0

Age-related and other hearing loss

804.3

0.8

77.8

Upper digestive system diseases

770.1

0.7

78.5

Other malignant neoplasms

756.9

0.7

79.2

Source: IHME (2019).
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Table A1.12 Major causes of DALYS in adolescents, Burundi, males, 15-19, GBD 2017
Cause

DALYs

Share

Cum share

HIV/AIDS

17,128.1

14.5

14.5

Malaria

11,139.4

9.4

23.9

Road injuries

9,818.7

8.3

32.2

Tuberculosis

7,823.4

6.6

38.8

Diarrhoeal diseases

4,066.7

3.4

42.2

Epilepsy

3,954.6

3.3

45.5

Conflict and terrorism

3,608.2

3.0

48.6

Depressive disorders

2,779.1

2.3

50.9

Lower respiratory infections

2,627.2

2.2

53.1

Meningitis

2,557.2

2.2

55.3

Conduct disorder

2,529.7

2.1

57.4

Headache disorders

2,195.1

1.9

59.3

Low back pain

2,042.5

1.7

61.0

Chronic kidney disease

2,031.8

1.7

62.7

Congenital birth defects

1,830.8

1.5

65.9

Anxiety disorders

1,637.6

1.4

67.2

Exposure to mechanical forces

1,354.5

1.1

68.4

Asthma

1,339.5

1.1

69.5

Typhoid and paratyphoid

1,309.8

1.1

70.6

Upper digestive system diseases

1,097.2

0.9

71.6

Other malignant neoplasms

1,081.2

0.9

72.5

Neonatal disorders

1,070.9

0.9

73.4

Dermatitis

1,067.8

0.9

74.3

Bipolar disorder

1,057.6

0.9

75.2

Drowning

1,015.4

0.9

76.0

Dietary iron deficiency

997.2

0.8

76.9

Falls

989.9

0.8

77.7

Age-related and other hearing loss

976.1

0.8

78.5

Onchocerciasis

935.0

0.8

79.3

Source: IHME (2019).
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Appendix 2 Interventions and Coverage Rates for OHT Modelling
Table A2.1 Interventions modelled using OHT and initial and target coverage rates, %
Intervention

Initial

Base

Medium

High

33.1

40.0

50.0

55.0

3.3

10.0

20.0

40.0

35.0

40.0

55.0

70.0

78.0

80.0

85.0

90.0

Tetanus toxoid (pregnant women)

84.3

85.0

90.0

95.0

Syphilis detection and treatment (pregnant women)

65.8

70.0

75.0

85.0

Basic ANC

99.2

100.0

100.0

100.0

Hypertensive disorder case management

40.0

45.0

55.0

70.0

Management of pre-eclampsia (Magnesium sulfate)

25.0

30.0

40.0

60.0

Deworming (pregnant women)

66.4

70.0

75.0

85.0

Labour and delivery management

85.1

85.1

90.0

95.0

Active management of the third stage of labour

63.0

70.0

75.0

85.0

Management of eclampsia (Magnesium sulfate)

63.0

70.0

75.0

85.0

Neonatal resuscitation (institutional)

83.9

85.0

90.0

95.0

Kangaroo mother care

20.0

25.0

35.0

50.0

43.8

50.0

60.0

75.0

Maternal/newborn and reproductive health
Maternal/newborn and reproductive health
Family planning
Contraceptive prevalence rate
Safe abortion
Safe abortion
Management of abortion complications
Post-abortion case management
Management of ectopic pregnancy care
Ectopic case management
Pregancy care – ANC

Pregnancy care – Treatment of pregnancy complications

Childbirth care – Facility births

Childbirth care – Home births
Clean practices and immediate essential newborn care (home)
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Table A2.1 (cont.)

Intervention

Initial

Base

Medium

High

Antenatal corticosteroids for preterm labour

0.3

10.0

20.0

40.0

Antibiotics for pPRoM

2.8

10.0

20.0

40.0

Induction of labour (beyond 41 weeks)

0.3

10.0

20.0

40.0

51.0

60.0

65.0

80.0

Newborn sepsis – Full supportive care

30.0

35.0

40.0

60.0

Newborn sepsis – Injectable antibiotics

30.0

35.0

40.0

60.0

Clean postnatal practices

49.5

55.0

60.0

75.0

Chlorhexidine

49.5

55.0

60.0

75.0

Treatment of syphilis

0.0

10.0

20.0

40.0

Treatment of gonorrhoea

0.0

10.0

20.0

40.0

Treatment of chlamydia

0.0

10.0

20.0

40.0

Cervical cancer screening

0.0

10.0

20.0

40.0

0.0

10.0

20.0

40.0

15.0

20.0

35.0

50.0

ORS

35.6

45.0

55.0

70.0

Zinc (diarrhoea treatment)

15.0

20.0

35.0

50.0

Antibiotics for treatment of dysentery

5.2

10.0

20.0

40.0

62.0

70.0

75.0

85.0

Malaria treatment (children 0-4)

0.0

10.0

20.0

40.0

Treatment of severe malaria (children 0-4)

0.0

10.0

20.0

40.0

Childbirth care – Other

Post-partum care – Treatment of sepsis
Maternal sepsis case management
Post-partum care – Treatment of newborn sepsis

Post-partum care – Other

Other sexual and reproductive health

Other
Vitamin A supplementation for treatment of xerophthalmia
in WRA
Child health
Zinc supplementation
Diarrhoea management

Pneumonia
Pneumonia treatment (children)
Malaria
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Table A2.1 (cont.)

Intervention

Initial

Base

Medium

High

94.0

95.0

100.0

100.0

Insecticide-treated materials

0.0

10.0

20.0

40.0

Pregnant women sleeping under an ITN

43.8

50.0

75.0

85.0

Indoor residual spraying

0.0

10.0

20.0

40.0

IPT (pregnant women)

29.5

35.0

65.0

75.0

Seasonal malaria chemoprophylaxis

0.0

10.0

20.0

40.0

Malaria diagnosis (malarial fevers)

100.0

100.0

100.0

100.0

Malaria diagnosis (non-malarial fevers)

100.0

100.0

100.0

100.0

Malaria treatment (children 5-14)

0.0

10.0

20.0

40.0

Malaria treatment (adults, excluding pregnant women)

0.0

10.0

20.0

40.0

Treatment of malaria (pregnant women)

0.0

10.0

20.0

40.0

Treatment of severe malaria (5+)

0.0

10.0

20.0

40.0

Mass media

57.0

65.0

65.0

80.0

Community mobilization

40.0

45.0

55.0

70.0

Youth-focused interventions – In school

0.0

10.0

20.0

40.0

Youth-focused interventions – Out-of-school

0.0

10.0

20.0

40.0

Voluntary counselling and testing

20.0

25.0

35.0

50.0

Condoms

64.0

70.0

75.0

85.0

PMTCT

85.0

85.0

90.0

95.0

ART for men

71.0

80.0

85.0

90.0

ART for women

88.0

90.0

90.0

95.0

Cotrimoxazole for children

100.0

100.0

100.0

100.0

Paediatric ART

38.0

45.0

55.0

70.0

Measles
Vitamin A for measles treatment (children)
Malaria
Prevention

Case management

HIV/AIDS
Prevention - Under Programme Costing

Prevention – Other

Care and treatment
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Table A2.1 (cont.)

Intervention

Initial

Base

Medium

High

0.0

10.0

20.0

40.0

Daily iron and folic acid supplementation (pregnant women)

1.4

10.0

20.0

40.0

Calcium supplementation for prevention and treatment
of pre-eclampsia and eclampsia

0.0

10.0

20.0

40.0

Nutritional care and support for pregnant and lactating
women in emergencies

0.0

10.0

20.0

40.0

Breastfeeding counselling and support

6.3

15.0

20.0

40.0

Complementary feeding counselling and support

19.3

25.0

35.0

50.0

Vitamin A supplementation in infants and children 6-59 months

68.7

70.0

75.0

85.0

Management of severe malnutrition (children)

80.0

80.0

85.0

90.0

Management of moderate acute malnutrition (children)

25.0

30.0

40.0

60.0

Use of improved water source within 30 minutes

75.9

80.0

90.0

90.0

Use of water connection in the home

7.0

15.0

40.0

40.0

Improved excreta disposal (latrine/toilet)

48.0

55.0

75.0

75.0

Hand washing with soap

5.8

15.0

40.0

40.0

Hygienic disposal of children’s stools

73.7

80.0

90.0

90.0

Asthma: Inhaled short acting beta agonist for intermittent
asthma

36.0

45.0

55.0

70.0

Asthma: Low dose inhaled beclometasone + SABA

36.0

45.0

55.0

70.0

Asthma: High dose inhaled beclometasone + SABA

36.0

45.0

55.0

70.0

Asthma: Theophylline + High dose inhaled beclometasone
+ SABA

36.0

45.0

55.0

70.0

Asthma: Oral Prednisolone + Theophylline + High dose inhaled
beclometasone + SABA

36.0

45.0

55.0

70.0

Nutrition
Women of reproductive age and adolescent girls
Intermittent iron-folic acid supplementation (menstruating
women where anaemia is public health problem)
Pregnant and lactating women

Children

WASH

Non-communicable diseases
Respiratory disease
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Table A2.1 (cont.)

Intervention

Initial

Base

Medium

High

Basic psychosocial treatment for anxiety disorders (mild cases)

20.0

25.0

35.0

50.0

Basic psychosocial treatment and anti-depressant medication
for anxiety disorders (moderate-severe cases)

30.0

35.0

40.0

60.0

Intensive psychosocial treatment and anti-depressant
medication for anxiety disorders (moderate-severe cases)

20.0

25.0

35.0

50.0

Basic psychosocial treatment for mild depression

5.0

10.0

20.0

40.0

Basic psychosocial treatment and anti-depressant medication
of first episode moderate-severe cases

10.0

15.0

20.0

40.0

Intensive psychosocial treatment and anti-depressant
medication of first episode moderate-severe cases

5.0

10.0

20.0

40.0

Intensive psychosocial treatment and anti-depressant
medication of recurrent moderate-severe cases on an
episodic basis

5.0

10.0

20.0

40.0

Intensive psychosocial treatment and anti-depressant
medication of recurrent moderate-severe cases on a
maintenance basis

1.0

10.0

20.0

40.0

Psychosocial care for perinatal depression

10.0

15.0

20.0

40.0

80.0

80.0

85.0

90.0

Family psychoeducation (ADHD)

30.0

35.0

40.0

60.0

Family psychoeducation (conduct disorder)

30.0

35.0

40.0

60.0

Brief interventions and follow-up for alcohol use/dependence

5.0

10.0

20.0

40.0

Management of alcohol withdrawal

5.0

10.0

20.0

40.0

Relapse prevention medication for alcohol use/dependence

5.0

10.0

20.0

40.0

Injury care due to intimate partner violence: physical assault

0.0

10.0

20.0

40.0

Injury care due to intimate partner violence: sexual assault

20.0

25.0

35.0

50.0

Family planning (contraceptives) for those not in union
or below 15 years of age

37.5

45.0

55.0

70.0

Mental, neurological and substance use disorders
Anxiety disorders

Depression

Epilepsy
Basic psychosocial support, advice and follow-up,
plus anti-epileptic medication
Conduct disorders

Alcohol use/dependence

Adolescent health

Note: Interventions in red have no health outcomes.
Source: Study assumptions.
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Appendix 3 Adolescent Health Modelling Using the OneHealth Tool
A3.1 Interventions
Making an investment case for interventions to address adolescent health using OHT relies on:
(i) being able to specify a set of cost-effective interventions that have been shown to be successful;
(ii) being able to identify the target population to which the interventions will be delivered;
(iii) specifying what proportion of the target population will receive the intervention;
(iv) calculating the cost associated with delivering the intervention; and
(v) being able to quantify the impact of the intervention on the particular aspect of adolescent health being
considered.
Since the UNFPA study and the earlier study on reproductive, maternal, newborn and child health (RMNCH)
(Stenberg et al. 2014), the scope of the OHT has expanded to include a wider range of diseases and risk factors,
with plans to extend this further in the future.
The version of OHT used in this study is 4.753, which has some 363 interventions across 12 major health
programmes and 70 subprogrammes.
A consequence of the ongoing development of the OHT is that the information available to undertake economic
modelling is only partially available for some diseases and risk factors. In particular, priority in the development
of epidemiological models is dependent on the availability of robust data and models which can be incorporated
into the OHT software in a format that would be user-friendly for country users, the target audience of the tool
being Ministry of Health staff in low- and middle-income countries.
The primary use of the OHT is to cost health programmes based on the interventions within the model. In the
current version of the model there are some 165 interventions from a total of 363, for which the model also
calculates health outcomes, in terms of mortality, morbidity, fertility and other demographic characteristics
Because including any of the other interventions incurs cost without benefits, these interventions have been
largely excluded from the modelling.
The modelling approach described below relies on comparing the benefits and costs from two different scenarios
of programmes to address adolescent health over a specific period. In discussion with UNICEF and other
interested parties in Burundi it was agreed that there would be three scenarios (Base, Medium and High) each
with an intervention period from 2019 to 2030.
For each scenario, a separate OHT file was developed using default data included with OHT and modified with
data from Burundi were appropriate and feasible.
In consultation with UNICEF Burundi office and other partners, a list of 96 interventions was determined to be
included in the modelling. These are listed in Table A2.1 in Appendix 2. Interventions included without health
outcomes are shown in red.
Once a set of interventions has been chosen in OHT, the target population needs to be specified for each
intervention. Having done this, the population in need of treatment is determined and then the treatment
coverage rates for this population are specified. The impact of interventions is therefore modelled largely as a
result of changing treatment coverage rates.
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For the different scenarios, the initial treatment coverage rates for 2019 were determined by examining a
number of sources of data, including:
• an OHT model by provided by UNICEF Burundi office and developed within the MSPLS with support
from WHO Burundi office;
• the Troisième Enquête Démographique et de Santé (MSPLS 2017a,b);
• the Annuaire Statistique Sanitaire for 2016 (MSPLS 2018);
• data from UNAIDS based on data provided from Burundi (UNAIDS 2019); and
• the Burundi database associated with OHT.
For the Base case scenario, these coverage rates were allowed to increase slowly across the period to 2030. For
the High case scenario, target coverage rates in the year 2030 were set at ambitious levels using a procedure
that took into account the coverage rates in 2019. For the Medium scenario, coverage rates in 2030 were set at
intermediate levels with respect to the Base and High scenarios, using the same procedure. Coverage rates for
years between 2019 and 2030 were interpolated using the linear interpolation setting within the OHT.
The assumed contraceptive prevalence rates and resulting total fertility rates were similar to those used in
the UNFPA Burundi office study by Guengant and Kayiro (2016) of the impact of increasing contraceptive
prevalence rates on the prospects for a demographic dividend in Burundi. This study was modified by Guengant
et al. (2018) to take into account data from the Troisième Enquête Démographique et de Santé in 2016-17
(MSPLS 2017b). After consultation with the Burundi offices of UNFPA and UNICEF as wells as ISTEEBU and
the University of Burundi scenarios were agreed for the change in contraceptive prevalence rates from 2019 to
2030. From an initial value of 33.1 per cent in 2019, the values for the rates in 2030 for the Base, Medium and
High scenarios were 40 per cent, 50 per cent and 55 per cent respectively. Table A3.1 and Table A3.2 show the
increase year by year in the contraceptive prevalence rate and the fertility rate.
Tuberculosis
In the study for UNFPA (Sheehan et al. 2017) and for RMNCH (Stenberg et al. 2014), interventions addressing
tuberculosis were included. Unfortunately, the current version of OHT does not include any interventions
for tuberculosis with health outcomes. Because tuberculosis is a significant health problem in Burundi both
for adolescents and the rest of the population, it was decided to estimate the impact of interventions for
tuberculosis separately. The methodology for this is described in Appendix 4.
HPV modelling
The approach used in modelling the benefits and costs of a HPV vaccination programme in Burundi is described
in detail in Appendix 5 and follows closely that used in the investment case for adolescent health and well-being
funded by UNFPA (Sheehan et al. 2017; Sweeny et al. 2019).
The modelling assumes that two doses of the HPV vaccine are given to a proportion of girls aged 12 in each of
the years 2019 to 2030, following the guidelines suggested by WHO (2014a).
Consistent with other modelling of the economic benefits of health interventions, it is assumed that the
vaccination programme begins by only covering a small percentage of the 12 year old cohort (5 per cent) but
increases rapidly to a target coverage rate of 90 per cent by 2024 and remaining at that level to 2030.
The percentage of deaths from cervical cancer averted due to the vaccine is presumed to be 70 per cent.
The cost per immunized girl in Burundi is assumed to be $9.00 for two doses of the vaccine plus $5.00 delivery
cost, or $14.00 in total, based on analysis by Jit et al. (2014).
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Road traffic injuries modelling
Road traffic injuries are a major cause of death and disability for adolescents in Burundi, particularly for males.
A programme of six interventions were modelled to estimate the outcomes in terms of benefits and costs and
included speed compliance, alcohol enforcement and better infrastructure, helmets for motor cycle riders, seat
belts for occupants of motor vehicles, and a graduated licensing scheme for young drivers. Further information
on the modelling for road traffic injuries is given in Appendix 6.

A3.2 Estimation of Costs
The approach to estimating the costs associated with scenarios is similar to that for the RMNCH case set out in
Stenberg et al. (2014) and Sheehan et al. (2017).
The cost of an intervention programme has a number of different components. Commodity costs, i.e. the costs
associated with the provision of drugs and other supplies, are provided as an output from the OHT. To this
were added the other costs associated with the roll-out of an intervention programme. These are estimated in a
similar way to that in Stenberg et al. (2014) which drew upon updated estimates from the High-Level Task Force
on Innovative International Financing for Health Systems (WHO 2010) and related research.
Unless otherwise stated, the adolescent share of each cost component was obtained using the adolescent share
of total population. Stenberg et al. (2014) and Sheehan et al. (2017) provide more detailed explanations of cost
calculations.
Drug and supply costs
OHT provides estimates for a specified set of interventions of the commodity costs of drugs and supplies, and
the number of outpatient visits and inpatient days.
The costs of outpatient visits and inpatient days were calculated by multiplying the number of inpatient days and
outpatient visits by estimated cost associated with a visit and/or an inpatient day, as available through the WHOCHOICE health service delivery costs database.
RMNCH programme costs
Programme administration costs include resources required to train health workers, monitor and evaluate
programme performance, supervise activities, conduct information campaigns and support general programme
management. For the analysis, unit cost estimates were based on those in Stenberg et al. (2014) updated to
2019. These unit costs were then multiplied by the total population and the adolescent share of births to obtain
adolescent RMNCH programme costs.
Adolescent programme costs
Drawing upon Deogan et al. (2012a, 2012b), we include estimated costs by country for improving the quality
and accessibility of health services to provide priority health interventions for adolescents. Costs include general
programme coordination at national and district level, development and distribution of national standards
for adolescent-friendly health services (AFHS) (WHO 2003), in-service training on AFHS, information and
communication activities and upgrade of infrastructure and equipment to adolescent-friendly standards.
Costs are included for the accelerated scenario only. Unit costs were derived and multiplied by the number of
adolescents to obtain total adolescent programme costs.
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Logistics
The estimation of costs for logistics draws upon the estimates in Stenberg et al. (2014) to apply markup rates to
the value of commodity costs in order to approximate resource requirements for expanding the supply chain.
The overall approach entails multiplying the total commodity cost by estimates of supply chain logistics as a
percentage of the commodity value at the national level.
Infrastructure, governance, health information systems and health financing
Each of these costs were calculated in a manner similar to that in Stenberg et al. (2014), using per population unit
costs updated to 2019. These costs were then multiplied by the adolescent share of the population.

A3.3 Health Outcomes
The reproductive, sexual and other health outcomes from modelling interventions with the OHT are usually
expressed as the number of deaths and amount of morbidity that occurs for each health condition each year for
each age group and sex, where this is available. For reproductive health, other outcomes include fertility rates
and numbers of births. For some areas within the OHT, it is possible to obtain health outcomes data by age and
sex. In this case the impact on adolescents can be assessed directly. In other areas, this data is for the whole of
the population being targeted, in which cases the adolescent proportion was calculated according to that used for
allocating costs, based on population proportions.
For each scenario, the numbers of maternal and newborn deaths by cause were extracted from the OHT, as
well as the number of stillbirths, the number of HIV deaths, the fertility rate and number of births. Following the
analysis for RMNCH (Stenberg et al. 2014, supplementary web appendix, p. 31), it was assumed that in addition
to the number of deaths there would be an associated level of serious disability for both adolescent mothers and
their newborn children.
Based on the analysis in Stenberg et al. (2014), it was assumed that for adolescent mothers, the number with
serious disability from obstructed labour was six times that of the number of deaths, with half of these being
unable to work and half able to work at 50 per cent of the productivity of a healthy adolescent. Similarly,
the number with serious disability from other maternal disorders was estimated to be twice the number of
deaths from this cause divided equally between those unable to work and those able to work at 50 per cent
productivity. A similar approach was used to estimate serious disability associated with the causes of newborn
deaths. Serious disability from prematurity was assumed to be 1.65 times the number of deaths, from asphyxia
0.9 times and from congenital abnormalities equal to the number of deaths.

A3.4 Benefits
Economic benefits
Comparing two intervention scenarios enables the number of deaths and amount of morbidity averted to be
calculated and compared to the difference in the cost of achieving these outcomes. From the OHT modelling for
most of the health areas considered within this study, the economic benefits of interventions preventing deaths
occur when people who would otherwise be dead enter the workforce and produce economic output.
A similar benefit occurs for people who would otherwise suffer serious disability that prevents them from working.
As noted earlier, the intervention period is assumed to be 2019 to 2030. The intervention will only benefit those
targeted for the intervention during this period. However in most cases, the benefits will extend well beyond the
end of the intervention period. This is most obvious where lives are saved by the intervention. If a 15-year-old
person’s life is saved in 2030, the benefit of being alive will commence in 2030 and continue for the rest of that
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person’s life. If the person lives to 75 then the period for the benefits would be 2030 to 2090. The economic
benefits arising from being in the workforce will occur in the period 2035 to 2080 if the person enters the
workforce at age 20 and retires at age 65.
In this study, the economic modelling of mortality follows for each country the cohort of avoided deaths for
each of the years 2019 to 2030. Each cohort is classified by age and sex. As the cohort ages, it is subject to
the mortality rates applicable to that age group, sex and year based on estimates from United Nations World
Population Prospects data (UN 2017). The effect of avoided mortality on the labour force is calculated by taking
the numbers of deaths avoided by age and gender, and applying a corresponding labour force participation rate
for this age, gender and year sourced from the International Labour Organization projections of labour force
participation rates (ILO 2018).
The contribution that each of these labour force cohorts makes to economic output is calculated by multiplying
the number in each age and sex category by a productivity level that varies with age and year. To do this, the
average productivity is first calculated for 2018 by dividing the World Bank estimate of GDP in current United
States dollars by the labour force in that year (World Bank 2019).
This average productivity then increases at an annual rate determined by the country’s income status.
The methodology for this is described in more detail in Sweeny et al. (2019).
Based on this analysis, the modelling assumes that annual productivity growth for low-income, lower middle,
upper middle and high-income countries is 2.1 per cent, 2.5 per cent, 1.6 per cent and 0.7 per cent respectively.
Further, it is assumed that the country’s income status changes after 15 years. For Burundi this means that its
low-income status in 2019 would change to lower-middle-income status in 2034, upper-middle-income status in
2049 and high-income status in 2064.
Two scenarios are developed based on different assumptions about the growth in productivity. The first follows
the description above and results in initial GDP growth rates around 5 per cent. The second assumes a productivity
growth rate of 4 per cent to 2032 and then as above and results in a growth rate of GDP of around 7 per cent.
Productivity varies by age, so as a proxy for this the distribution of hourly wage rates by age for Australia for 2014
(ABS 2015) is used. Average productivity for each age group is calculated by multiplying average productivity by the
ratio of hourly wage rates for the age group to overall hourly wage rates. The total GDP generated is calculated by
summing the GDP produced by each cohort for each year of the period in which they are in the labour force.
The contribution to GDP of each cohort of persons who would otherwise suffer from serious disability is
calculated in a similar way as for mortality, using the same assumptions about participation rates and productivity.
The contribution of the cohort suffering serious disability is reduced because labour force participation for each
age and sex category is set conservatively at 10 per cent lower than that of the corresponding healthy category.
In addition, it is assumed that there is reduction in productivity of 5.3 per cent due to absenteeism and 10.9 per
cent due to presenteeism based on the values estimated by Goetzel et al. (2004) for the United Stes of America.
These values are similar to those reported by Alonso et al. (2011) and Bruffaerts et al. (2012) based on analysis of
the World Mental Health Surveys.
Demographic dividend
In calculating the overall benefits from interventions, the benefits arising from the impact of the reduction in
high fertility rates on growth in per capita GDP are also included. Such reductions can arise from several of the
interventions being studied here: from the sexual and reproductive health measures included in the OHT such as
reducing the unmet need for contraception, from the impact of increased education of girls on pregnancy rates,
and from reduced child marriage. That there is a strong positive impact is well documented in the literature (for
a recent reviews see Canning and Schultz 2012; Ashraf et al. 2013). The demographic dividend measured here
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consists of increased income per head (GDP per capita) for the population arising from three sets of factors: (1)
when the dependent population falls relative to the working population, GDP per capita rises; (2) when the birth
rate falls, increased labour supply by women leads to increased GDP; and (3) when rates of population growth
slow, the capital resources of society can be devoted to investments increasing productivity, rather than to
investments needed to meet the needs of the expanding population.
The estimates of the demographic dividend draw on and adjust the methods of Ashraf et al. (2013) and follow
the use of these methods in Stenberg et al. (2014) and Sheehan et al. (2017). A revised version of the Ashraf et al.
(2013) parameters are used to derive from their model an aggregate relationship between the reduction in the total
fertility rate (TFR) and the change in per capita GDP, reflecting the three factors above. This single relationship is
applied to the change in the TFR in each country to estimate the impact on per capita GDP and GDP.
Social benefits
It is common when estimating the benefits of improved health to put a value on being alive. This is usually done
by estimating the value of a statistical life year. Building on the results of Viscusi et al. (2003), Jamison et al. (2013)
estimated the value of a life year as between 1.4 and 4.2 times GDP per capita, averaging 1.6 globally.
Stenberg et al. (2014) modified this approach by assuming the value of a life year of 1.5 times GDP per capita and
assuming the economic benefit represented 1 times GDP per capita, leaving a residual value of 0.5 times GDP
per capita as the social benefit. Following this approach, a value of 0.5 times the GDP per capita for Burundi is
assigned to each healthy life year gained from the interventions to estimate the social benefit of improved health.
The rate of return on investment can be expressed in a number of different but related ways. In this study we
mainly report benefit-cost ratios, as they are intuitively easier to understand, but we also include estimates of the
internal rate of return.
For the benefit-cost ratios, benefits and costs were expressed in NPV terms using a standard World Bank
discount rate of 3 per cent. Sensitivity analysis was performed by exploring other discount rates (2 per cent, 5
per cent) around the 3 per cent default rate.
Table A3.1 Contraceptive prevalence rate assumptions, Burundi, females 15-19
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Base

Medium

High

2019

33.1

33.1

33.1

2020

33.7

34.6

35.1

2021

34.4

36.2

37.1

2022

35.0

37.7

39.1

2023

35.6

39.2

41.1

2024

36.2

40.8

43.1

2025

36.9

42.3

45.0

2026

37.5

43.9

47.0

2027

38.1

45.4

49.0

2028

38.7

46.9

51.0

2029

39.4

48.5

53.0

2030

40.0

50.0

55.0

Average increase per year

0.6

1.5

2.0
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Table A3.2 Fertility rates, Burundi, females 15-19
2019

39.2

39.2

39.2

2020

38.8

38.4

38.1

2021

38.5

37.5

37.0

2022

38.1

36.6

35.9

2023

37.8

35.8

34.8

2024

37.5

34.9

33.7

2025

37.1

34.1

32.6

2026

36.8

33.2

31.5

2027

36.4

32.4

30.4

2028

36.1

31.6

29.3

2029

35.7

30.7

28.2

2030

35.4

29.9

27.1

9.7

23.7

30.9

% reduction, 2019 to 2030

Table A3.3 Reduction in births Burundi, compared to Base case, females 15-19
Medium

High

2019

0

0

2020

296

460

2021

615

922

2022

960

1,457

2023

1,335

2,039

2024

1,780

2,669

2025

2,178

3,267

2026

2,687

3,988

2027

3,182

4,752

2028

3,705

5,557

2029

4,253

6,356

2030

4,826

7,238

Total

25,817

38,705
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Appendix 4 Interventions Addressing Tuberculosis
The recently completed Lancet Commission on Tuberculosis (Reid et al. 2019) reported on a number of studies
that had estimated the cost per tuberculosis death averted from introduction of the WHO End TB Strategy
which aims to end the epidemic of tuberculosis by 2030 (WHO 2014b, 2019).
Table 6 in Reid et al. (2019) quoted values of US$5,000-6,000 from Jamison et al. (2013), US$7,000 from a study
by the Stop TB partnership (2015), US$8,000-16,000 in the WHO Global Tuberculosis report (WHO 2018) and a
range of other values (US$700-5,000) from studies done by the Copenhagen Consensus.
Included in the supplementary material to the Lancet Commission report are two figures showing cost of deaths
averted for 30 high burden countries (not including Burundi) for both drug-susceptible tuberculosis and multidrug resistant tuberculosis (MDR-TB). The cost per death averted for drug-susceptible tuberculosis for countries
such as Democratic Republic of the Congo, Mozambique, Kenya, United Republic of Tanzania and Zambia are in
the range $1,000-$1,500 at 2017 prices. For MDR-TB the values for United Republic of Tanzania and Democratic
Republic of the Congo are around $15,000 but significantly higher for Mozambique and Kenya.
We assume that the cost per death averted for introduction of the WHO End TB Strategy in Burundi that would
reduce tuberculosis deaths by 90 per cent is $7,000 which is the most quoted value in the literature.
Using estimates of tuberculosis death rates for 10-14 and 15-19 year olds by sex in Burundi from the Global
Burden of Disease (IHME 2019), we predict the number of deaths and deaths saved over the period 2019 to
2030. The cost of the programme is estimated by multiplying the number of deaths averted by $7,000.
These deaths averted by age and sex and the cost of the programme are then included within the larger OHT
modelling exercise.

Appendix 5 Human Papillomavirus Vaccination Programme
A5.1 Introduction
This section reports on the benefits and costs of the introduction of a programme to vaccinate adolescent girls
in Burundi against the human papillomavirus, the benefits of which are a large reduction in adult deaths from
cervical cancer.
In a recent article, Ndizeye et al. (2018) estimated that in urban areas of Burundi, 45.7 per cent of HIV-positive
women were infected with HPV, compared to 13.4 per cent of HIV-negative women. In rural areas the rates
were 30.0 per cent and 31.3 per cent respectively. They based their findings on cytology and HPV genotyping
results from women attending hospitals and other facilities in Bujumbura (urban) and Kirundo (rural).
This is similar to the findings of Bruni et al. (2010) who estimated the global HPV prevalence at 11.7 per cent but
found the highest rate to be 24.0 per cent in sub-Saharan Africa.
From 2015 to 2017, Gavi, the Vaccine Alliance provided a total of $239,000 for a demonstration HPV vaccination
programme in Burundi (GAVI 2019). The programme was limited to two districts where girls aged 9-13 years old
were vaccinated with Cervarix (Ndizeye et al. 2018). There are plans to expand this to a national programme
(MSPLS 2013).
Cervical cancer is the fifth most common cause of neoplasm mortality among women worldwide, accounting for
about 260,000 deaths in 2017 (IHME 2019). In Burundi, however it is the leading cause of cancer deaths among
women with 584 deaths in 2017.
Persistent HPV infection is a necessary step in the pathogenesis of cervical cancer (Walboomers et al. 1999).
HPV also contributes to the pathogenesis of several less prevalent cancers.
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There are over 170 different types of HPV. More than 40 types are typically transmitted through sexual
contact and infect the anogenital region. Several of these are high-risk HPV types which can contribute to the
development of cancer. HPV types 16 and 18 are associated with 70 per cent of cervical cancers, 80 per cent of
anal cancers, 60 per cent of vaginal cancers and 40 per cent of vulvar cancers. Several types of HPV, in particular
type 16, have been found to be associated also with oropharyngeal cancer, which affects the middle part of the
throat and includes the base of the tongue, the tonsils, the soft palate and the walls of the pharynx
The International Agency for Research on Cancer (IARC) has reviewed the evidence on the role of HPV in
different cancers. Their meta-analysis of type-specific HPV DNA prevalence in cervical cancer estimated that
HPV types 16 and 18 are responsible for 54•4 per cent and 15•9 per cent of cervical cancer respectively, with
HPV types 31, 33, 45 52 and 58 being responsible for a further 17.3 per cent. HPV types 6 and 11 are responsible
for 0.65 per cent (IARC 2012).
There are currently three types of HPV vaccine available:
• Cervarix (GSK) protecting against HPV types 16 and 18;
• Gardasil 4 (Merck) protecting against HPV types 16, 18, 11 and 6; and
• Gardasil 9 (Merck) protecting against HPV types 16, 18, 11, 6, 31, 33, 45, 52 and 58.
Using the evidence from IARC, this means that Cervarix, Gardasil 4 and Gardasil 9 can prevent 70.3 per cent,
70.9 per cent and 88.3 per cent of cervical cancers respectively.
For this study, it is assumed that a vaccine against HPV types 16 and 18 will prevent 70 per cent of cervical cancers.
Current HPV vaccines are prophylactic, not therapeutic; they need to be administered prior to HPV infection.
The vaccines were initially recommended for girls before they become at risk of HPV infection, i.e. before they
become sexually active.
In 2014, WHO recommended a two-dose schedule for a vaccination programme (WHO 2014a).
The benefits of vaccination with respect to cancer prevention are expected to occur in later life, around 10 years
after vaccinated cohorts become sexually active. Currently, there has been insufficient time to establish the
impact of HPV vaccines on actual health outcomes.
Studies of the feasibility and cost-effectiveness of widespread vaccination programmes have relied on
epidemiological models to predict the alleviation in the burden of cancer based on the impact of the vaccine
on the known precursors of HPV-attributable cancers, such as HPV infection and pre-cancerous cervical
lesions. Once efficacy of the HPV vaccine had been established, a number of studies were undertaken on the
effectiveness and cost-effectiveness of widespread vaccination programmes.
While there have been a number of studies undertaken for high-income countries, individual country studies
of the economic and health benefits of HPV vaccination and screening have also been carried out for Kenya,
Mozambique, United Republic of Tanzania and Uganda (Campos et al. 2011), Thailand (Sharma et al. 2012), Brazil
(Goldie et al. 2007), Peru (Goldie et al. 2012), Argentina, Chile, Colombia, and Mexico (Goldie et al. 2008a), India
(Diaz et al. 2008), Viet Nam (Kim et al. 2008) and other low- and middle-income countries. These studies have all
used a cost-effectiveness approach. There have been few recent cost-benefit studies, e.g. Park, Jit and Wu (2018).
The group at the Center for Health Decision Science at the Harvard School of Public Health have developed a
complex microsimulation model and undertaken studies in 23 countries for which the required data is available,
some of which are listed above. They have also built a simpler model for settings in which there is only limited
data (Goldie and Sweet 2013; Goldie et al. 2008b). This has been used to estimate the health and economic
outcomes of HPV vaccine in 72 Gavi-eligible countries (Goldie et al. 2008c).
Jit et al. (2014) also developed an Excel-based model to estimate the health and economic effect of vaccination of
girls against HPV before sexual debut. They applied this to 179 countries for which sufficient data was available
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and compared the results to those from 26 individual country estimates and from the study of 72 Gavi-eligible
countries (Fesenfeld et al. 2013).
Reviews of these and other studies by Goldie and Sweet (2013), Fesenfeld et al. (2103) and Jit et al. (2014) have
concluded that the majority of modelling studies show that HPV vaccination is expected to be cost-effective, and
particularly beneficial in developing countries, which do not have access to government-funded cervical screening
programmes. Further to this, Levin et al. (2015) synthesized available epidemiological, clinical, and economic
data from China using an individual-based Monte Carlo simulation model of cervical cancer to estimate the
distribution of deaths averted by income quintile. They found that the absolute numbers of cervical cancer deaths
averted and the financial risk protection from HPV vaccination were highest among women in the lowest quintile
and women in the bottom income quintiles received higher benefits than those in the upper wealth quintiles.

A5.2 Estimating the Benefits and Cost of an HPV Vaccination Programme
The modelling undertaken for this study is based on death and death rates data from cervical cancer in Burundi
that were reported in the Global Burden of Disease Study (GBD) 2017 (Roth et al. 2018) and downloaded from
the IHME website (IHME 2019). Since GBD 2017 does not report death rates from anal, penile, vulvar and
vaginal cancers or other HPV-related conditions separately, our model focuses on the role of HPV vaccination
in the prevention of cervical cancer only, and ignores additional protection that the vaccines offer against these
other cancers and diseases. The modelling in this study also disregards any possible cross protection against
HPV types that are not directly targeted by the vaccine. Therefore, estimates reported here are expected to be
conservative, underestimating the likely benefit of HPV vaccination.
The modelling follows closely that used in the investment case for adolescent health and well-being funded by
UNFPA (Sheehan et al. 2017; Sweeny et al. 2019), and is similar to that used for reproductive, maternal, newborn
and child health (Stenberg et al. 2014), cardiovascular disease (Bertram et al. 2016) and mental health (Chisholm
et al. 2016). The modelling assumes that two doses of the vaccine are given to a proportion of girls aged 12 in
each of the years 2019 to 2030.
Consistent with other modelling of the economic benefits of health interventions, it is assumed that the
vaccination programme begins by only covering a small percentage of the 12-year-old cohort but increases rapidly
to a target coverage rate which is then maintained for the remainder of the intervention period. Coverage rates in
the years between the initial year and the year at which the target rate is achieved are obtained by interpolation.
The default values for coverage rates are 5 per cent for 2019, rising to 90 per cent by 2024 and remaining at that
level to 2030.
The model projects country-specific death rates over the modelling period by assuming a constant rate of
decrease through to 2100. This decline in death rates can be specified by the user and has a default value of zero.
A 0.5 per cent reduction per year in the rate would reduce rates by about 35 per cent over the period.
The number of deaths from cervical cancer for a 12-year-old cohort in the absence of the vaccine is calculated by
applying the appropriate age-specific death rate in the appropriate year to the projected population in that age
group in the same year. For instance for the cohort of 12-year olds in 2019, some will die of cervical cancer once
they reach the age range of 50-54 years. Taking the age 52 to represent this age group means that there will be
some deaths of the 2019 cohort of 12-year olds some 36 years later in 2055.
The percentage of deaths averted due to the vaccine is presumed to be 70 per cent, based on the evidence
presented earlier about the efficacy of the vaccine. The number of cervical cancer deaths averted is then
calculated by applying this percentage to the deaths calculated as above.
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Each cohort of 12-year olds is followed over a period ending 2100. During that time they are subject to a
projected age and year specific death rate based on United Nations World Population Prospects projections of
population and deaths by age, sex and year (UN 2017).
Once each cohort of 12-year-old girls reaches the age of 15 they start to enter the labour force. Age- and yearspecific labour force participation rates projected by ILO (2018) are used to calculate the numbers in the labour
force in each year to 2100.
The economic output produced by each cohort is calculated by multiplying the numbers in the labour force by
an average productivity value adjusted for age. The average productivity is calculated by dividing World Bank
estimates of GDP measured in current United States dollars in 2017 (World Bank 2019) by the total labour force
in 2017 (ILO 2018). Values for years 2018 to 2100 are calculated by assuming this productivity increases at the
average rate for low-income countries projected for that year. The GDP produced by each cohort is summed
across cohorts to give the total value of GDP for each of the years from 2019 to 2100. This is then expressed as a
NPV using a discount rate that can be set in the model. NPV based on default rates of 3 per cent, 5 per cent and
7 per cent are also calculated.
Two scenarios are developed based on different assumptions about the growth in productivity. The first follows
the description above and results in initial GDP growth rates around 5 per cent. The second assumes a productivity
growth rate of 4 per cent to 2032 and then as above and results in a growth rate of GDP of around 7 per cent.
In their calculation of the cost-effectiveness of female HPV vaccination in 179 countries, Jit et al. (2014) assumed
that the cost of one dose of the vaccine would be: $4.50 in Gavi-eligible countries. Prices by Gavi have remained
unchanged to 2019. Analysing studies for the United Republic of Tanzania, Bhutan and Uganda, they estimate the
programme delivery costs to be $4.56 to $5.27 per immunized girl. Based on this they assume delivery costs of
$5 per immunized girl for low-income countries.
This suggests that the cost per immunized girl in Burundi would be $9.00 for two doses of the vaccine plus $5.00
delivery cost, or $14.00 in total.
United Nations World Population Prospects projection (UN 2017) were used to estimate the number of 12-yearold girls in Burundi for each of the years 2019 to 2030. The total cost of the vaccination programme each year
was obtained by multiplying this number by the coverage rate in that year and by the unit cost of the vaccine. This
total cost was then allowed to increase in line with the assumptions made about the annual growth rate in GDP
per person in the labour force. The resulting costs are discounted in the same way as for benefits to produce an
NPV for the cost of the vaccination programme.
The social benefits associated with the deaths averted by the vaccination programme are calculated following a
similar procedure to that in Sheehan et al. (2017). The additional social benefit for one life year is expressed as a
fraction of GDP per capita. The default value of the fraction is 0.5. Multiplying the life years saved in each year by the
value GDP per capita for Burundi gives the total social benefit generated. This can also be expressed in NPV terms.
Benefit-cost ratios for the economic benefit are obtained by dividing the NPV GDP by the NPV cost. For the
economic and social benefit combined the ratio is calculated by dividing the sum of NPV GDP and NPV social
benefit by NPV cost.
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Appendix 6 Investment Case for Reducing Road Traffic Injuries for Adolescents
in Burundi
A6.1 Introduction
For persons of all ages, road traffic accidents are responsible for about 1.35 million deaths and a heavy burden
of serious injuries every year, with a global fatality rate of about 18 persons per 100,000 population each year
(IHME 2018). While the global number of road traffic deaths has plateaued in recent years (Figure A6.1), the
global death rate has shown little decline, in spite of rapid falls in most developed countries. These trends suggest
that the goals of the WHO Decade of Action for Road Safety (2011-2020), ‘to stabilize and then reduce the
forecast level of road traffic fatalities around the world by 2020’ (WHO 2011), have been only partly fulfilled.
This has led to the inclusion of road safety in the Sustainable Development Goals, both in terms of promoting
well-being for all at all ages and of making cities safer and more sustainable.
Internationally, road accidents, and the deaths and injuries they create, are increasingly concentrated in
developing countries such as Burundi. As Figure A6.1 shows the fatality rate from road accidents is three and a
half times higher in Burundi than in high-income countries, and over eight times higher than in 10 best-practice
countries (United Kingdom 2.9, Sweden 2.9). Ongoing trends are reinforcing these patterns: over the period
2000-2016, road deaths in the 10 best-practice countries fell by 45 per cent and Burundi’s death rate plateaued
for all age groups. However, due to population growth in Burundi, overall deaths increased by 48 per cent and as
such roads accidents constitute a major and continuing problem for the country.
Across all countries, young people are overrepresented in road traffic deaths, and these accidents are the largest
cause of death among people aged between 10 and 249 (IHME 2018). In 2016, about 243,000 young people were
killed on the world’s roads, with 80 per cent of them being male. In the same year in Burundi, about 500 young
people were killed on the roads, of whom about 76 per cent were males. Figure A6.2 also shows that the
source of the fatalities is quite different for Burundi and developed countries. In Burundi, for males 56 per cent
(58 per cent female) of adolescent deaths involve motorcycle, pedestrian or bicycle accidents and 44 per cent
(42 per cent female) involve motor vehicles. Pedestrians are particularly vulnerable in Burundi with these
accidents making up nearly half of all adolescent deaths along (43 per cent for males and 44 per cent for females).
In the OECD countries, cars and trucks predominate, with persons travelling in such vehicles accounting for
62 per cent (73 per cent female) of deaths.
This fact provides one illustration of the many differences between developed and developing countries,
and indeed within the developing country group, such as road conditions, vehicle technologies, road safety
practices and post-injury recovery and trauma care. As far as possible we base this analysis on actual data from
Burundi, such as the pattern of accidents by vehicle type and the ratio of deaths to serious injuries by country.
But there are important issues, discussed below, about assembling reliable estimates of the impact and cost of
interventions in developing countries.
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Figure A6.1 Death rate per 100,000 persons from road accidents, persons aged 10-24 years, by
country type, 2015 and 2016

Source: World Bank Indicators (2018).

Figure A6.2 Mode split of deaths from road accidents

Source: IHME (2018).

117

Figure A6.3 Death/serious injury ratios, persons aged 10-24 years, by vehicle type and gender,
2016

Source: IHME (2018).

A6.2 Methods
We use a methodology developed for the UNFPA adolescent investment case (Sheehan et al. 2017) and extended
by Symons et al. (2019). This builds on the pioneering studies of Chisholm and Naci (2008, 2012), who undertook
modelling for developing countries at a regional level. We start from the path of deaths and serious injuries from
road accidents—by age, gender and vehicle type—in an unchanged policy base case, and compare that path with
one achieved through systematic implementation of a range of interventions (Figure A6.4). After identifying key
interventions, we estimate the cost of these interventions and their effectiveness in reducing deaths and serious
injuries for adolescents for Burundi. We then incorporate these estimates in a modelling framework to calculate the
reduction in deaths and serious injuries achieved relative to the base case. Finally, we estimate the economic and
social benefits arising from these reductions, and hence calculate BCRs. In the central case, the interventions and
hence the deaths and injuries avoided, run to 2030, although the economic and social benefits of fewer deaths and
injuries continue beyond 2030. We outline the various elements of this methodology below.
Figure A6.4 Summary of overall modelling framework
Base case accident
data to 2050

Interventions

Affected party

Motorcyclists | Cyclists | Passengers in cars/trucks | Pedestrians | Other
Deaths/serious injuries, by country, gender and age (10-14, 15-19, and 20-24 years of age)

Helmets

Seat belts

Motorcyclists

Graduated licensing

Cyclists

Speed

Alcohol

Cars/trucks

Infrastructure

Pedestrians

Impact: reduced deaths/injuries relative to base case
Cost of interventions

• Behavioural issues
• Infrastructure costs
• Capacity and enforcement
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Benefit-cost ratio

Economic benefits
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A6.2.1 Base case fatalities
Establishing a base case projection of deaths and serious injuries from road accidents for Burundi out to 2050 is a
potentially complex task. Different transport modes have different accident rates (e.g. motor cars are safer than
motor cycles), and the relative importance of transport modes varies over the development path. Many other
factors influencing the extent of road accidents vary with the nature and pace of economic development. By analogy
with the work of Simon Kuznets on inequality and economic development (Kuznets 1955), some authors have
argued that the incidence of road accidents follows a Kuznets curve (an inverted U curve), rising rapidly as GDP
per capita rises from low levels, but then falling after per capita income passes a threshold level (McManus 2007;
Kopits and Cropper 2005). Here we abstract from these complexities, recognizing that our central interest is in the
difference between the policy case and the base case paths, rather than the characteristics of the base case itself.
Following McManus (2007), the starting point for the base case is that the matrix of fatality rates (deaths per
100,000 population) in 2019—by age, gender and accident type—is held fixed out to 2050. The population varies
over time, in line with the United Nations population projections, but this matrix of fatality rates remains fixed
for each group. The base case data of fatality rates by age, gender and vehicle or injury type are from the Global
Burden of Disease (GBD) 2017 data (IHME 2018). Three age cohorts (10-14, 15-19 and 20-24 years of age) are
used, for the following types of injured persons: pedestrian, cyclist, motor cyclist, motor vehicle occupant and
other categories. This produces 30 baselines (age cohort × gender × transport mode).
A6.2.2 Base case serious injuries
For each death from road accidents, there are a large number of people injured, with the figure of 16 persons
sent to hospital for every death often quoted. Many of these injuries are minor, or of limited duration or with
limited impact on employment, so we need an estimate of serious injuries. The GBD 2017 data provide estimates
of the incidence of injuries from road accidents, in addition to estimates of mortality. These estimates— again by
age, gender and vehicle accident type for each country—provide our starting point.
In the benefits model, we take account only of injuries causing severe and profound limitations such as to preclude
the person’s ability to work at all in the future, assumed to be those with greater than 80 per cent permanent
impairment on standard impairment scales. There is very little data on the distribution of injuries by severity, but
there are a number of country studies. We rely here on a detailed study (BITRE 2009), which found that in Australia
in 2006, 4.1 per cent or about 1 in 24 of those hospitalized had severe or profound limitation (i.e. impairment of 80
to 100 per cent). In the absence of any other data, we assume that 4.1 per cent of injury incidences as measured in
the GBD data lead to a disability with severe or profound limitation. Such injuries we here call serious injuries.
These estimates of injuries from GBD 2017 provide insight into the incidence of deaths and serious injuries
for adolescents in accidents involving different types of vehicle. They imply an average ratio of 0.45 deaths per
serious injury. The data for Burundi (Figure A6.3) shows that the death/serious injury ratio is highest for accidents
involving pedestrians (0.97 for males, 0.52 for females), motor vehicles (0.82, 0.48), and for motor cycle accidents
(0.62, 0.40). For cyclists the ratio is low (0.11, 0.07). These differences may relate significantly to speed, with
many car/truck and motor cycle accidents involving vehicles travelling at high speed, often in non-urban areas,
while pedestrians are in grave danger of being killed if struck by a rapidly moving vehicle.
It is also notable (Figure A6.3) that across all vehicle types death/serious injury ratios are about twice as high in
Burundi than in the OECD. This presumably reflects the many differences between Burundi and the OECD in
road conditions, vehicle technology, safety programmes and injury treatment. It also suggests that the assumption
drawn from the Australian study (that 4.1 per cent of GBD injuries are serious) may underestimate the extent of
serious injury in Burundi.
For base case projections of serious injuries for each year, we hold the serious injury rate per 100,000 constant
for each age cohort and gender over the time period being modelled, and apply this rate to the projected
number of deaths for each age cohort and gender, to obtain the level of serious injury for each category.
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A6.2.3 Interventions and their effectiveness
Over 1970-2015, the median OECD road accident fatality rate fell by 70 per cent, as a result of the development
and implementation of many road safety interventions. An important body of evidence has emerged from this
experience, including that of some current OECD countries (such as Taiwan (Tsu-Hurng Yeh 2012) and Republic
of Korea (Bong-Min Yang 2003)), which implemented road accident programmes in an early stage of their
development. In recent decades, more attention has been given to road safety in many developing countries,
and this experience is now being represented in the literature. As our focus here is on Burundi, it is important to
draw on the recent developing country literature, but also to apply carefully the findings of the broader literature.
To this end we did a search for journal articles in the Web of Science All Databases, which includes the Web
of Science Core Collection, Current Contents Connect and MEDLINE, for the period 2009-2018. Figure A6.5
shows the details of the search. Within the core set of 5,943 articles, we established a separate stream for those
related to developing, low-income or middle-income countries. The search focused on quantitative data on
the cost and effectiveness of interventions, and identified 115 potentially relevant articles. Assessment of these
papers resulted in a final set of 22 papers. The references of these and other papers yielded another 12 articles
from before 2009, giving 34 articles in total. For the grey literature, we searched the publications of international
organizations and institutions in individual countries to obtain internal reports and official crash statistics. From
these two approaches, 73 documents were identified that were relevant to the study.
There is a broad consensus in this literature about the most effective interventions to reduce road accidents.
As a result, we modelled (Figure A6.4) the following interventions for all categories of road accidents: speed
compliance, alcohol enforcement and better infrastructure. Additional factors were included specifically for motor
cycle riders (helmets), occupants of motor vehicles (seat belts) and young drivers (a graduated licensing scheme).
Table A6.1 summarizes the findings about the effectiveness of these various interventions from the 20 studies
identified as having such information. Table A6.2 shows the effectiveness measures actually used in the modelling,
with a single figure used for both fatalities and injuries, together with our assumptions about the extent to which
these measures are in place in the base case. As noted, the estimates of the effectiveness of the interventions vary
widely in the literature and these variations may reflect the intensity with which the interventions are applied.
Figure A6.5 Summary of literature search and number of articles found in Web of Science
CORE SET: “road traffic” AND (injur* OR accident OR fatal);
limited to journal articles in the last ten years (2009-2018)
Core set includes all countries
5943

“developing countr* OR low income OR middle income”
1407

“road traffic injur* OR road traffic fatal”
1049

“road traffic injur* OR road traffic fatal”
549

“intervention OR prevention”
558

“intervention OR prevention”
333

Cost
89

Effectiveness
46

Duplicates removed
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Cost
86

Effectiveness
35

Duplicates removed
86
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Table A6.1 Range of effectiveness of interventions
Intervention

Measure of
effectiveness

Effectiveness
Effectiveness (% reduction)
summary range (%)

Seat belts

Wearing seatbelt

Fatalities 7-65

65 (Peden 2005), 7-9 (Dellinger et
al. 2007), 11 (Chisholm&Naci 2008), 11
(Chisholm&Naci 2012), 11 (Elvik & Vaa
2004)

Injuries 18-83

40 (Peden 2005), 18 (Chisholm & Naci
2008), 77 (Milder et al. 2013), 18 (Elvik
& Vaa 2004)

Fatalities 20-48

36 (Chisholm & Naci 2008), 20 (Bishai
& Hyder 2006), 42 (Lui et al. 2008),
29 (Olson et al. 2016), 36 (Chisholm &
Naci 2012)

Injuries 18-72

18-29 (Chisholm & Naci 2008), 41
(Bishai & Hyder 2006), 69 (Lui et al.
2008) , 54 (Olson et al. 2016), 18-29
(Chisholm & Naci 2012)

Helmets

Alcohol

Wearing helmet

Modern constraints Fatalities 3-48
on alcohol use on
roads
Injuries 3-48

Speed
enforcement

10 (Bishai et al. 2008), 25 (Chisholm &
Naci 2008), 22 (IQR 14-35) (Elder et al.
2002), 20 (18-22) (WHO 2006), 25 (5)
3 (Bishai et al. 2008), 15 (Chisholm &
Naci 2008), 35-48 (Ditsuwan et al.
2013), 15 (Chisholm & Naci 2012)

• Systematic speed Fatalities 17-25
limit enforcement

17 (Bishai et al. 2008), 25 (Bishai &
Hyder 2006)

• Injury severity
reduction due
to % speed
reduction

Injuries 14-56

56 (Ameratung et al. 2006), 14
(Chisholm & Naci 2008), 30-40
(Wilson et al. 2006), 14 (Chisholm &
Naci 2012), 14 (Elvik & Vaa 2004), 15-24
(Cameron & Elvik 2010)

• Injury severity
reduction due to
speed reduction

Injuries 6-50

9 (Bishai et al. 2008), 6 (Chishom &
Naci 2008), 8-50 (Wilson et al. 2006),
6 (Elvik et al. 2004)

Graduated
Implementation of
licensing scheme GLS scheme

Fatalities 31-57

57 (Williams et al. 2012), 20 (VicRoads
2017)

Investment in
safer roads

Crash rates 4-43

28 (4-43) (Hartling 2004), 31 (26-41)
(Dellinger et al. 2007), 20-40 (Shope
2007)

Injury accidents
7-20

7 (urban roads), 20 (rural roads) (Elvik
& Vaa 2004)

Note: IQR is interquartile range.
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Drawing on many studies shown in Table A6.1, the Global Research Safety Partnership (GRSP) Seat Belt Manual
(FAS 2009) sets out the benefits of wearing a seat belt compared to not wearing one (in a 4-wheel vehicle) as
follows: 50 per cent fatality reduction for drivers, 45 per cent reduction for front seat passengers and 25 per cent
reduction for rear seat passengers. We represent these results by a 40 per cent average reduction in fatalities
from seat belt use.
Several studies have examined the benefit of helmet wearing, with a strong and repeated finding of significant
reductions in the risk of death and serious injury, as summarized in Table A6.1.
In relation to alcohol, Bishai et al. (2008) among others, examined the effect of alcohol enforcement to reduce
deaths and found a 17 per cent reduction, whereas Chisholm and Naci (2012) use a figure of 25 per cent. Table
A6.1 provides the results of other studies. These effects are the estimated effects of putting in place an integrated
system for the prevention of driving with excessive alcohol levels, as applies in many developed countries, relative
to no alcohol controls.
There is a long literature on the effect of reduction in speed levels on deaths and injuries from a given level of
accidents, which centres around the percentage change in these outcomes for a given percentage reduction in
average speed levels on different types of road. For example, Cameron and Elvik (2010) find, on the basis of an
extensive meta-analysis, that a mean speed reduction of 3 km per hour (e.g. from 65 km/hr to 62 km/hr on a
60 km/hr road) generates a 15 per cent reduction in deaths on urban arterial roads, 20 per cent on residential
roads and 24 per cent for rural highways, for all road users. As well as varying across road types, the reduction in
deaths from a given reduction in speed also varies with the initial speed level.
The literature around graduated licensing systems (GLS) shows that these systems provide a safer learning
environment, with robust licence testing before solo driving and safer novice driving years. As shown in
Table A6.1, several studies show that GLS delivers a reduction of more than 20 per cent in novice driver and
rider deaths and crashes when compared with a control group, although there is considerable variation in
results across the different cases studies. These studies are all for the developed countries, although GLS
are being considered in several low- and middle-income countries in view of high fatality rates for young
drivers and riders.
Major crash risks arise in developing countries from poor infrastructure and from the construction of new, faster
roads with inadequate safety provision. Modelling by the International Road Assessment Programme (iRAP) for
the Sustainable Development Goals project estimated that bringing the 10 per cent of roads where 50 per cent
of fatalities occur in all countries to a three star iRAP standard or better would reduce fatalities (and serious
injuries) in those countries by more than 15 per cent (iRAP 2014). These estimates are supported by recent
demonstration projects in India and other countries. In India, for example, a project in Karnataka state involved
traffic calming, better delineation, pedestrian, bus and truck parking facilities, leading to nearly 60 per cent
reduction in road fatalities in the year following the completion of the project (van der Horst et al. 2017). Another
demonstration project on the 139 km Renigunta-Kapada Rd in Andhra Pradesh, India, led to a 43 per cent
reduction in injuries and 22 per cent reduction in fatalities (van der Horst 2017).
The intervention effectiveness values used are summarized in Table A6.2. These values are the estimated
impact by 2030 arising from the progressive, well-resourced implementation of the six interventions over
the period 2019-2030. The modelling uses the same values for deaths and serious injuries, given our limited
information on serious injuries. We recognize that the specific form of these interventions may vary in Burundi,
reflecting local conditions and cultural traditions, but we assume that the levels of effectiveness shown in
Table A6.2 are achieved in Burundi by 2030. The interventions are assumed to be independent, but with
multiplicative effects.
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Table A6.2 Summary of assumptions about effectiveness of interventions used in modelling,
by 2030
Intervention

Base case

Intervention
effectiveness

Level of deaths/injuries
after intervention

Seat belt usage

60% unless data
available

40%

84% of base case
(for 60% current usage)

Helmet usage

40% unless data
available

36%

78% of base case
(for 40% current usage)

Enforcement of alcohol
limits

0

25%

75% of base case

Enforcement of speed
limits

0

14%

86% of base case

Better preparation of
novice drivers (e.g., GLS)

0

20%

80% of base case

Building better traffic
infrastructure

0

15%

85% of base case

In terms of the existing level of these interventions, some data are available from WHO regarding estimated
levels of helmet wearing and seat belt usage (for 14 and 20 countries respectively). However, for Burundi we use
a base case rate of 40 per cent and 60 per cent respectively for helmet wearing and seat belt usage. For other
interventions, no data are available and the base case assumption is no implementation (see Table A6.2).
We construct the intervention path by applying these effectiveness values, by age and accident mode, to the base
case. The difference between deaths and serious injuries in the intervention and base cases is the measure of the
impact of the interventions.
We recognize that the estimates summarized in Tables A6.1 draw mainly on developed country experience, and
that this is a limitation of this study. The following points are relevant to the use of these estimates for Burundi.
First, the basic physics of modern road accidents applies in all countries. To reduce such accidents requires
safer vehicles moving at lower speeds on better roads, better drivers and riders in full control of their vehicles
and with adequate protection, and more careful pedestrians protected from rapidly moving vehicles. While the
methods for implementing such requirements will differ across countries, some commonality in response is to be
expected. Secondly, there is a growing body of literature, mainly pilot interventions in low- and middle-income
countries, which show substantial effects of these programmes. These include studies for India (Srinivasan 2017;
Usha et al. 2014), Bangladesh (van der Horst 2017), Uganda (Bishai et al. 2018), Rwanda (WHO 2007), Vietnam
(Olson et al. 2016), China (Stevenson, et al. 2008; Zhao et al. 2016), Iran (Azami-Aghdash 2018), Chile (NistalNuno 2017) and Brazil (Andreuccetti 2011). Staton et al. (2016) undertake a meta-analysis of 18 articles from 11
lower-income countries, finding substantial reduction in accidents and/or injuries in most cases, but comment on
the limitations of many studies and the critical role of enforcement. Thirdly, in 2018, Vecino-Ortez et al. (2018)
studied the interventions that would best reduce unintentional injuries in the 84 countries where the world’s
poorest billion people live, finding that drink-driving enforcement and speed limitation were by far the most
important. Their statistical method assumes that the effect sizes reported for high-income countries can be
transferred to low-income countries. They argue that if the interventions are properly implemented, this should
be a lower bound to the effect sizes in low-income countries, as the risk of injury is higher in these countries. As
noted earlier, here we assume substantial investment in administrative and management capability to facilitate
effective implementation and allow for the cost of this investment.
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A6.2.4 The costs of interventions
For this study, the costs involved with implementing the proposed interventions consist of the cost of the
following:
• implementing behavioural measures (helmets, seat belts, alcohol control, speed limits and GLS);
• developing road safety management capacity; and
• infrastructure improvements.
Each of these are critical to an effective package of road safety measures, and we consider them in turn.
In terms of costs, only five studies have been identified that provide specific estimates of the annual costs of full
implementation of the four behavioural measures (helmets, seat belts, alcohol control and speed enforcement)
(Chisholm and Naci 2008, 2012; Bishai et al. 2006; Bishai et al. 2008; Ditsuwan et al. 2013). The estimates are
summarized in Table A6.3.
Table A6.3 Range of costs of interventions, four behavioural interventions, Int$ unless stated
to be US$*
Cost range, $ per capita

Cost range, share of gross
domestic product (GDP)

Source

0.003% – 0.011% of GDP (2005)

Chisholm & Naci 2008

Seat belts
$0.09 – $1.45 (per capita 2016 $)
$0.09 – $0.30 (per capita 2016 $)

Chisholm & Naci 2012

Helmets
$0.14 – $0.49 (per capita 2016 $)

0.001% – 0.007% of GDP (2005)

Chisholm & Naci 2008

$0.13 – $0.17 (per capita 2016 $)

Chisholm & Naci 2012

US$0.011 – $0.304 (per capita 2016 US$)

Bishai & Hyder 2006

Alcohol
$0.15 – $0.33 (per capita 2016 $)

Chisholm & Naci 2012

$0.15 – $2.24 (per capita 2016 $)

0.004% – 0.012% of GDP (2005)

Chisholm & Naci 2008

US$0.251 (per capita 2016 US$)

0.0079% of GDP

Ditsuwan et al. 2013

Speed enforcement
$0.17 – $0.36 (per capita 2016 $)

Chisholm & Naci 2012

$0.011 – $0.304 (per capita 2016 US$)

Bishai & Hyder 2006

$0.17 – $2.37 (per capita 2016 $)

0.005% – 0.013% of GDP (2005)

US$0.0032 (per capita 2016 US$)

Chisholm & Naci 2008
Chisholm & Naci 2008

0.00091% of GDP

Bishai et al. 2008

Sum of above

0.013% – 0.043% of GDP (2005)

Chisholm & Naci 2008

Integrated implementation

0.007% – 0.024% of GDP (2005)

Chisholm & Naci 2008

Total – all four
Chisholm & Naci 2012
Chisholm & Naci 2012
Note: * ‘Int$’ reference to $s expressed in purchasing power parity terms. These provide a better way of comparing costs across countries
and have been used in the sources cited. 2005 Int$ were converted to 2016 Int$ using a global average of available inflation figures
between 2005 and 2016 of 1.283.

124

Burundi

Adolescent Investment Case

Benefit-cost
There is also the question of the costs of a coordinated implementation of the four measures, as opposed to the
sum of the costs of implementing the four measures individually. Chisholm and Naci (2008, 2012) estimate a cost
for coordinated implementation varying between 0.007 per cent and 0.024 per cent of GDP, depending upon the
region of implementation. This percentage figure is lower than the sum of the individual intervention costs, which
vary between 0.013 per cent and 0.043 per cent of GDP, due to cost savings from coordinated implementation.
Having regard to the fact that our effectiveness measures assume a high level of enforcement, we use the
figure for coordinated implementation in the highest cost region (0.024 per cent of GDP) from Chisholm and
Naci (2008). The only data regarding costs associated with implementing a graduated licensing scheme are
those provided by VicRoads (2017) and are estimated to be 0.006 per cent of GDP when fully implemented.
Consequently, this figure is added to the 0.024 per cent, producing a total for behavioural measures of 0.03
per cent of GDP. This cost turns out to be relatively low compared to the costs of building safety management
capacity and improved infrastructure.
The studies summarized in Table A6.3 do not cover those involved in building and maintaining the management
capacity and systems required for the listed interventions to be effectively implemented, nor the costs of
improving the quality of the infrastructure resulting in safer roads. A report from the World Bank estimates the
costs of developing management capacity. They recommend that two $20 million demonstration projects are
implemented in each ‘GDP equivalent entity of $50 billion’ over a five-year period to build capacity and systems
(Bliss and Breen 2009). In percentage terms, this equates to expenditure of 0.08 per cent of GDP per annum to
build the required capacity.
In addition to this period of capacity-building, authorities will require an allocation of funding for ongoing adequate
maintenance and governance of legislative processes, enforcement systems, data assembly and management
(crash, offence, licensing and vehicle registration), infringement management and court systems. The operation
and maintenance of these capacities would require further, though reduced funds, for each of the years to 2030.
We assume these to be about two thirds of that in the capacity-building stage, or 0.055 per cent of GDP.
Modelling undertaken by iRAP for the Sustainable Development Goals project (iRAP 2014) has developed estimates
of the investment required to target improved infrastructure safety on 10 per cent of all country road networks
where 50 per cent of fatalities are occurring. It is estimated that this pattern of investment would achieve a 30 per
cent reduction of those 50 per cent of fatalities, i.e., a 15 per cent overall reduction in fatalities. This figure was
converted to a percentage of total GDP and represents a figure of 0.055 per cent of GDP per annum.
The total cost estimated in this study to implementing the various interventions, to develop and
maintain management capacity and to build better infrastructure corresponds to 0.165 per cent of GDP
(0.03+0.08+0.055) in the first five years, and a reducing percentage of GDP for subsequent years.
These costs refer, of course, to the implementation of these measures to the whole population. As this study is
concerned with persons in the 10-24 age bracket, costs are apportioned according to the share of persons aged
10-24 years in road traffic injury deaths in 2017 in Burundi. For 10-19 year olds this was 12.0 per cent and for 1024 year olds it was 21.4 per cent.
A6.2.5 Economic and social benefits
The costs discussed above are the costs of implementing the various measures outlined. The benefits arising
from the interventions are the economic and social costs of road accidents avoided because of the reduction
in accidents. The analysis here focuses only on the avoided deaths and serious injuries, involving severe and
profound impairment such as to preclude employment. Two types of benefits arise from fewer deaths and
serious injuries: increased employment and productivity leading to higher GDP and the social benefits of each
healthy life, over and above the benefits of higher GDP. This methodology is explained in Stenberg et al. (2014),
Sheehan et al. (2017) and Symons et al. (2019).
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A6.3 Results
Summary base case and interventions: Deaths and serious injuries
The results for deaths and serious injuries are summarized in Table A6.4 and A6.5. In the base case, there are
projected to be 7,360 young people in the 10-24-year cohort killed in road accidents over the period 2019-2030,
with 16,312 serious injuries. The interventions reduce this tragic toll significantly: 2,623 deaths and 4,834 severe
injuries averted.
While the three age bands within the 10-24-year age group each have about one third of the total adolescent
population, the incidence of both lives saved and injuries rises rapidly with age, to over 50 per cent in the
20-24-year ago group. This undoubtedly reflects the increasing involvement of older adolescents with motorized
transport and particularly with motorcycles and cars, which have higher death/injury ratios than other vehicle
types. Young males are more heavily involved in road accidents than young females, and as a result this is true
also of deaths and serious injuries averted.
Table A6.4 Road deaths and serious injuries, Burundi, 10-24 year olds
Base case

Interventions case

Lives saved

2019-2030

7,361

4,737

2,623

2019-2050

26,491

15,823

10,667

2019-2030

16,132

11,298

4,834

2019-2050

57,079

37,673

19,406

Deaths

Serious injuries

Source: Author estimates.

Table A6.5 Road deaths and serious injuries, Burundi, 10-19 year olds
Base case

Interventions case

Lives saved

2019-2030

4,098

2,599

1,500

2019-2050

14,170

8,325

5,845

2019-2030

10,894

7,689

3,204

2019-2050

37,326

24,906

12,420

Deaths

Serious injuries

Source: Author estimates.

Summary: Benefits, costs and benefit-cost ratios of interventions
As is to be expected, this large-scale saving of young lives and the avoidance of the personal and community
costs associated with serious disability has major economic and social benefits. Our estimates of these benefits,
expressed in NPV terms to 2030 and 2050 using a 3 per cent discount rate, are summarized in Tables A6.6 and
A6.7. In terms of benefits, this table is divided into four columns. The first two columns (NPV GDP) are the
benefits associated with higher employment or productivity, arising from the avoidance of death or serious injury,
while the next two columns (NPV social benefits) cover the other social benefits from the avoidance of death and
serious injury.
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Table A6.6 Road deaths interventions benefits and costs, Burundi,
US$ millions, NPV to 2030 and 2050, 3% discount rate, 10-24 year olds
NPV GDP

NPV social benefits

NPV cost

Income level

Deaths

Serious injuries

Deaths

Serious injuries

NPV to 2030

58.1

106.6

18.4

17.3

14.2

NPV to 2050

203.4

367.3

66.6

61.5

34.6

Source: Author estimates.

Table A6.7 Road deaths interventions benefits and costs, Burundi, US$ millions, net present
value (NPV) to 2030 and 2050, 3% discount rate, 10-19 year olds
NPV GDP

NPV social benefits

NPV cost

Income level

Deaths

Serious injuries

Deaths

Serious injuries

NPV to 2030

32.7

69.7

11.0

11.9

8.0

NPV to 2050

108.7

229.6

37.7

40.4

19.5

Source: Author estimates.

The cost estimates, again expressed in net present value terms to 2030 and 2050 using a 3 per cent discount
rate, are summarized in the right hand column of Tables A6.6 and A6.7. Over the period 2019-2030, the total
cost is put at $14.2 million, amounting to $1.2 million per year. This amounts to $0.33 per capita per annum
(across the adolescent population) or $0.10 per capita per annum.
The resulting BCRs are summarized in Table A6.8. Out to 2030, the overall BCR at a 3 per cent discount rate is
14.1 (15-19, 15.7). This rises to 20.2 (15-19, 21.4) out to 2050, for the reasons noted above. Even allowing for the
uncertainty surrounding the estimates, these are strong BCRs by any standards.
Table A6.8 Road deaths interventions BCRs to 2030 and 2050, Burundi, 10-24 year olds
Economic
Income level

Economic plus social

Deaths

Deaths plus serious injuries

Deaths

Deaths plus serious injuries

2019-2030

4.1

11.6

5.4

14.1

2019-2050

5.9

16.5

7.8

20.2

BCR to 2030

Source: Author estimates.

Table A6.9 Road deaths interventions BCRs to 2030 and 2050, Burundi, 10-19 year olds
Economic
Income level

Economic plus social

Deaths

Deaths plus serious injuries

Deaths

Deaths plus serious injuries

2019-2030

4.1

12.8

5.5

15.7

2019-2050

5.6

17.4

7.5

21.4

BCR to 2030

Source: Author estimates.

127

A6.4 Discussion
Deaths and injuries from road traffic accidents are a major issue for Burundi, inflicting widespread economic
and social harm. They can and should be addressed, by local adaptation of policies that have been relatively
well developed in advanced countries. This study shows that implementing such policies would be a very good
economic and social investment, with BCRs at a 3 per cent discount rate ranging from about 4 to 14. Nor are
the costs of the investments necessary to avoid 3 million deaths and serious injuries over the period 20192030 prohibitive. They are estimated at $0.10 per capita per annum, or $0.33 per capita per annum across the
adolescent population. The benefits that have been realized by effective road safety policies in most developed
countries are massive. It is urgent that these be replicated in developing countries.
Finally, it is important to emphasize that this is a preliminary investment analysis. While we use the best data
available, there remain major limitations in many aspects of that data, especially in terms of the measurement
of effectiveness and in the estimation of costs. A continuing, country-specific, research programme is needed
to build a sounder basis for policy in developing countries, and to assist policymakers to develop effective road
safety programmes that fit with the social and cultural contexts of individual countries. This paper shows that the
returns to developing and implementing such programmes would be high.

Appendix 7 Full Results of the Health and Education Modelling
Table A7.1 Overview of cost and benefit-cost ratio results, all periods modelled, health and
education and training initiatives, based on high growth scenario, 3% discount
Programme area

HEALTH
Overall health
Overall health (P)
OHT
RMNCH
Malaria
Depression &
anxiety
HIV/AIDS
Tuberculosis
HPV
Road accidents
EDUCATION
Overall education
Overall education
(P)
Overall education
(HBCR)
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Cost
Cost
Cost
BCR
BCR
BCR
(2019-2030) (2019-2040) (2019-2050) (2019-2030) (2019-2040) (2019-2050)
Net present value of total,
Benefit-cost ratio for interventions
US$ million, 3% discount rate
over the period
163.4
106.0
137.6
52.3
37.5
6.9

12.7
16.4
13.2
11.2
19.3
37.8

5.2
35.1
16.5
9.3

8.1
10.0
6.3
17.6

1,028
809

2,857
$2,228

4,739
3,686

2.1
2.5

4.6
5.6

8.0
9.7

633

1,733

2,855

3.0

6.7

11.7
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Table A7.1 (cont.)

Programme area

Cost
Cost
Cost
BCR
BCR
BCR
(2019-2030) (2019-2040) (2019-2050) (2019-2030) (2019-2040) (2019-2050)
Net present value of total,
US$ million, 3% discount rate

Benefit-cost ratio for interventions
over the period

Formal education
Overall formal
education

1,004

2,789

4,622

2.1

4.7

8.2

Overall formal
education (P)

786

2,162

3,573

2.6

5.7

10.0

Overall formal
education (HBCR)

610

1,670

2,747

3.1

7.0

12.2

Supply of rural
schools

79.9

219.1

362.8

2.2

5.0

8.7

Improved
infrastructure

118.7

352.0

608.2

2.3

4.9

8.3

Pedagogical
changes

195.4

556.0

930.1

3.3

7.3

12.6

Remedial education

112.5

299.0

485.5

4.0

9.2

16.3

Increased use
of computer, TV
or radio-aided
learning

148.0

396.6

641.4

4.4

10.1

18.0

Malaria prevention
& control

142.6

423.3

714.4

3.9

8.4

14.6

Enhanced
information to
parents

30.6

79.9

123.7

7.9

18.3

33.9

Cash transfers

104.4

291.5

485.6

2.2

4.8

8.3

Conditional
economic
incentives (CM)

38.1

106.6

178.1

2.6

5.6

9.6

Community
interventions (CM)

16.8

46.4

75.0

5.7

12.5

22.3

Non-formal education and training
Overall non-formal

41

117

197.2

4.2

9.0

15.3

Overall non-formal
(P)

41

117

197.2

4.2

9.0

15.3

Social innovation &
entrepreneurship

19.9

na

82.2

8.1

na

34.2

Trade certificate

38.1

na

180.1

4.3

na

16.0

Professional training

20.2

na

84.9

7.8

na

32.1
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