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Foreword

A place where every child survives and thrives

South Asia has made significant progress in reducing 
childhood deaths in recent decades.

Despite this progress, 1.4 million South Asian children 
died before reaching their fifth birthday in 2019. Tragically, 
more than half of these deaths (880,000 of the 1.4 
million) occurred during the first month of life.

The vast majority of these lives could have been saved.
These sobering statistics are reflective of the limited 
access that children – particularly newborns – have to 
basic health services. In addition to these avoidable 
deaths, limited access to health services continues 
to have lifelong health, livelihood and development 
consequences for millions of children in the region.

The Sustainable Development Goals (SDGs) set the 
ambitious target of reducing the newborn mortality rate 
to less than 12 per 1,000 live births by 2030. In 2019, 
South Asia had one of the highest newborn mortality 
rates in the world: 25 per 1,000 live births. South Asia 
as a region, as well as most individual countries in the 
region, are currently not on track to achieve this SDG 
target.

In addition, experts anticipate that the situation 
deteriorated further in 2020. The ongoing COVID-19 
pandemic has disrupted basic social services, threatening 
to reverse hard-earned gains made throughout the years.

Concerted, smart investments are urgently needed 
for countries to accelerate their progress in reducing 
newborn deaths. For that to happen, health planners 
need to be able to answer these crucial questions:

• Which newborn interventions, and at which optimal 
coverage levels, are needed to achieve the SDG 
targets?

• What will be the cost of achieving the desired level 
of coverage with quality services?

• What economic returns can we expect for the 
investment, in addition to the newborn lives 
saved?

To answer these questions, UNICEF’s Regional 
Office for South Asia commissioned the University 
of Melbourne’s Nossal Institute for Global Health to 
develop a report on investing in newborn health in 
South Asia. As the report highlights, with sufficient 
investment, every country in the region can achieve the 
SDG target by 2030.

Doing so would save the lives of 3.3 million newborn 
babies. It would also save the lives of an additional 
122,636 mothers, prevent more than 1.8 million stillbirths, 
and prevent more than half a million disabilities in the 
region.

In addition, it would generate significant economic 
returns and contribute to reducing socio-economic 
disparities. Investing in saving newborn lives provides a 
return of at least two dollars for every dollar invested. In 
some cases, the return can even be as high as seventeen 
dollars. 

It not only makes ethical sense, it makes economic 
sense to ensure that every newborn survives and 
thrives.

George Laryea-Adjei 
UNICEF Regional Director for South Asia
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Executive Summary

1. Executive summary 

South Asia accounts for 38% of the total burden of neonatal 
deaths and, regionally, each year, over 65,000 mothers and 1 
million newborns are dying, with an additional 1 million babies 
stillborn (Akseer et al., 2017; Hug et al., 2019). Countries in 
the region have committed to reduce the neonatal mortality 
rate (NMR) to 12 per 1,000 live births by 2030 to meet the 
Sustainable Development Goals (SDGs).

Concerted and smart investments are needed for countries 
to achieve these NMR targets. Health planners need to 
know the answers to three questions: Which newborn 
interventions, and at what optimal coverage levels, can 
achieve the SDG targets? What will be the cost? And, with 
what economic returns for the investment? This information 
is even more necessary amidst the current COVID-19 crisis. 
Countries are still committed to achieving the SDGs. With 
competing priorities, and at a time when the pandemic 
is putting greater pressure on already constrained health 
budgets, governments need to prioritize investments for 
which returns are high. While in the short term countries will 
be focusing on ensuring continuity of services, in the long 
run they need to invest where value for money is greatest 
and not lose sight of the long-term consequences of their 
investment decisions.

This investment case for newborn health in South Asia was 
developed between February-June 2020 to estimate a best 
value-for-money package of interventions for each country 
to meet the SDG newborn target¹. The costs and benefits of 
a best-buy package of neonatal health interventions in each 
country were modelled using the Lives Saved Tool (LiST) 
and following the Reference Case Guidelines (RCG) for best  
practice for benefit-cost analysis in global health. 

Our estimates suggest that investing in newborn health leads 
to considerable economic returns in all countries, even after 
accounting for both a severe economic contraction during the 
next decade (average per capita growth of 0% after 2022) and 
a substantial increase in scale-up costs (50% in real terms) as 
a result of the COVID-19 epidemic. 

Key findings of our analysis include:

1. There are high positive returns on investment from 
scaling up an evidence-based package of interventions 
for newborns. These range from USD 2 to USD 17 
for every dollar invested, despite pessimistic growth 
projections over the next decade. Even with a 50% 
increase in projected costs, substantial returns on 
investment remain across all countries. 

[1] Countries that have not yet met the SDG target in South Asia were included in the investment case: Afghanistan, 
Bangladesh, Bhutan, India, Nepal and Pakistan. Sri Lanka and the Maldives have NMRs ≤ 12.

Table 1 Returns on investment in South Asia 

Country
Economic returns 

(USD) per dollar 
invested

Economic returns 
with 50% increase 

in costs (USD)

Afghanistan 2 1.3

Bangladesh 9 6.3

Bhutan 17 11

India 11 7

Nepal 6 4

Pakistan 13 9
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2. With sufficient investment, every country in the 
region can achieve the SDG target by 2030. Achieving 
this target could save over 3.3 million newborns and 
122,636 mothers, and prevent over 1.8 million stillbirths 
and over half a million babies from living with disabilities 
across Afghanistan, Bangladesh, Bhutan, India, Nepal 
and Pakistan.

3. There are clear high-impact priority interventions 
that governments should invest in to achieve the SDG 
targets for NMR. These include: 

• Increasing the proportion of women who receive  
care for themselves and their babies both at the time 
of birth and in the first 48 hours after delivery

• Addressing the quality gaps in existing intrapartum 
services and care provided immediately post-partum

• Scaling up the accessibility and availability of 
facility-based full supportive care for small and sick 
newborns 

• Scaling up coverage of micronutrient supplementation 
for women during pregnancy, including substituting 
iron supplementation with multiple micronutrient 
supplementation

 
Meeting the SDG targets for newborn mortality 
requires substantial increases in current health 
spending, especially in Bangladesh, Pakistan and 
Afghanistan. However, these investments contribute 
to strengthening national health systems and will 
have benefits beyond what is modelled in this study. 
There are considerable synergies between pandemic 
preparedness and improving health services to save 
newborns and their mothers, and economic returns 
on investment are likely to be much higher. Scaling 

up basic emergency obstetric and neonatal care 
(BEmONC) and comprehensive emergency obstetric 
and neonatal care (CEmONC) coverage and quality will 
entail greater availability of health workers skilled in 
emergency management, greater availability of oxygen, 
and improved infection control practices, all of which 
are part of a comprehensive response to the COVID-19 
pandemic. 

The current pandemic is a stark reminder to 
governments of the importance of investing in resilient 
health systems, and countries need to explore 
innovative means to create the required fiscal space. 
Consistent, long-term and high-level political and 
financial commitments are required, both by central 
governments as well as state/provincial governments 
in highly decentralized countries such as India and 
Pakistan. While governments will need to allocate 
more to health, measures such as improving public 
financial management processes for more efficient 
allocation and execution of budgets should also be 
prioritized. Countries in South Asia should mobilize 
focused long-term funding directed to newborn health 
through existing financing platforms such as the Global 
Financing Facility, as some are already doing.

While we have included best possible estimates to 
account for the costs associated with the scale up 
of interventions, including quality improvements, 
this investment case does not recommend or 
cost the specific strategies necessary to scale-up 
interventions. Each country will need to devise its 
own context-specific strategies for how it will address 
the scale-up needed, including a focus on the more 
vulnerable groups within each country. 
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2. Introduction
Hug and colleagues (2019) report that, in 2017, South Asia 
accounted for 38% of the total burden of neonatal deaths, 
the largest share of any region in the world. The study also 
found South Asia, particularly India, Pakistan, Afghanistan, 
Nepal, and Bangladesh, to have the highest ratio of neonatal 
mortality rate (NMR) to under-five mortality rates (U5MR) in 
the world, suggesting slow progress in addressing newborn 
mortality in a context where significant gains were possible 
in reducing infant and child mortality. While all countries 
in the region have made progress in reducing their NMR 
since the year 2000, countries have had more success in 
addressing mortality amongst children between the ages 
of one month and five years. This has been attributed to 
the ability of countries to rapidly scale up interventions that 
address post-neonatal mortality such as immunisations, 
improved access to water and sanitation, and disease 
specific programmes for malaria, pneumonia and diarrhoea. 
In contrast, interventions to save newborn lives are more 
dependent on a strong health system and harder to deliver 
through outreach or vertical programming (Burstein, 2019).

In 2015, 193 countries signed up to the 17 Sustainable 
Development Goals (SDGs), to achieve a ‘better and more 
sustainable future for all by 2030’. Goal 3.2 requires countries 
to end preventable deaths of newborns and children under 
the age of 5. The target for the NMR is for all countries to 
reduce NMR to at least 12 per 1,000 live births by 2030  
(https://www.un.org/sustainabledevelopment/sustainable-de-
velopment-goals/).

In December 2019, the Nossal Institute for Global Health was 
contracted by UNICEF ROSA to provide technical support 

in development of an investment case for newborn survival 
and to meet the SDGs for neonatal mortality reductions in 
countries in the South Asia region.

A cost-benefit modelling exercise was undertaken between 
February-April 2020 to develop this investment case. Six 
countries in South Asia that have not yet met the SDG target 
were included in the analysis: Afghanistan, Bangladesh, 
Bhutan, India, Nepal and Pakistan. 

The purpose of the investment case was to provide direction 
to countries on the mix of interventions that will deliver best 
value for money in meeting the SDG targets; the optimal 
scaled-up coverage levels of the interventions required;  
and the associated costs and economic returns on these 
investments.

The ongoing COVID-19 pandemic makes this information 
even more pertinent. As countries are gripped in crippling 
lockdowns, and as health systems are overwhelmed, the 
direct and indirect negative impacts on newborn health 
are bound to be substantial, at least in the short term, 
as previous experience from other epidemics has shown 
(Roberton et al., 2020). Further, economic hardship as 
a result of this pandemic, especially amongst the most 
vulnerable populations, might decrease the demand for 
health services and further negate the gains made so far in 
maternal, newborn and child health outcomes (Jones et al., 
2016; Maruthappu et al., 2017). At this time, it is even more 
essential that the health of newborns is not forgotten as 
countries deal with the aftermath of COVID-19. Investing 
in newborn health is a long-term commitment, and while in 

© UNICEF/India/UN0270936/Mukherjee/2019

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
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the short term countries may need to focus on maintaining 
existing service coverage, in the long term they will need 
to invest where the returns to investment are high, both in 
terms of lives saved and economic gains.

While the full extent of the impact of the COVID-19 crisis will 
not be known for some time, our modelling is conservative 
to help account for the negative impacts the pandemic may 
have on coverage levels and economic growth. In a context 
where we expect coverage levels to drop in the short term 
and costs to increase, we mitigate the risk of overestimation 
of economic returns on investments through the following 
assumptions within the model:

• We have used the latest available NMR estimates as 
the baseline for 2020. Although these date from 2018 
or earlier, and some further reduction in NMR would 
have taken place between 2018-2020, considering 
the COVID-19 pandemic, we have assumed that 2018 
estimates reflect real 2020 levels.  

• We have used intervention coverage levels from the 
most recent country surveys as baseline estimates 
for 2020. These reflect coverage levels in 2012-2013, 
assuming regression in 2020 to at least these levels 
due to the current disruptions to routine services. 

• The counterfactual (no ‘investment’ comparison) 
scenario used in modelling assumes coverage levels 
do not improve or change for the next 10 years, with no 
quality improvement. 

• For the calculation of economic returns on 
investments, we have used the June 2020 World Bank 
economic growth projections, which seek to account 
for the COVID-19 crisis for 2020-2021.  We then project 
0% average per capita growth across all countries until 
2030, a quite conservative assumption. 

• In addition to the intervention specific costs of 
scale-up, as per LiST costing methodology, we 
have added substantial cost loadings to account for 
programme management and health system costs 
including inefficiencies. 

• Additionally, to test the robustness of our results, in 
the midst of uncertainty around disruptions to supply 
chains and reduced trust and demand for health 
services, we modelled scenarios where the scale-up 
costs have been increased by 50% in real terms (i.e. 
after inflation). 
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Methods

3. Methods

 3.1 Benefit cost analysis

To measure the return on investing in achieving the SDG 
targets for neonatal health, we calculated benefit cost 
ratios (economic benefits divided by the scale-up costs). 
They represent the economic returns that would be realized 
for each dollar invested. We also report the net economic 
benefits, that is the total benefits net of costs for the study 
period as well as the corresponding annualized values. We 
adopted the Value of Statistical Life (VSL) approach and 
associated best practice methods for estimating economic 
benefits (Hammit, 2017; Robinson & Hammit, 2019; Robinson, 
Hammit, Ceccini, & Chalkidou 2019; Robinson, Hammit, 
Jamison, & Walker 2019; Robinson et al 2017; Robinson, 
Hammitt, & O’Keeffe 2019; Wong & Radin, 2019). 

Our VSL measurements rely on the latest World Bank growth 
estimates for 2020 and 2021 across the region (World Bank, 
2020), which account for the expected short-term impact of 
the COVID-19 crisis. We have not attempted to forecast the 
most likely trajectory of post-pandemic economic recovery for 
the remaining years (2022-2030) and have instead made the 
conservative assumption of 0% average per capita growth 
rates across all countries. 

The current pandemic has created many uncertainties, 
such as potential ruptures to trade and supply chains, and 
disruptions to the demand for and trust in health services, 
which will have an impact on the cost of scaling-up health 
services in each country. In the current exercise we are 
unable to precisely capture these effects, but have modelled 
scenarios where the scale-up costs have been increased by 

50% in real terms (i.e. after inflation) to test the robustness 
of our results in the midst of uncertainty and pessimistic 
economic projections.

For all our estimates, economic benefits and costs have been 
discounted at a constant annual rate of 3%, 5% and 10%. 
All values are reported in 2018 US dollars. Annex 1 provides 
more details on the methods for measuring economic 
benefits. Detailed results for alternative scenarios modelled, 
comprising less conservative VSL approaches, including one 
adjusting by age and life expectancy of younger cohorts, are 
provided in Annex 2.

The Lives Saved Tool (LiST) version 5.761, part of the 
Spectrum suite, was used to model the package of 
interventions to be scaled up to reach the SDG targets for 
NMR in each country. The LiST costing module was used 
for computation of costs (Bollinger et al., 2017). LiST is a 
modelling tool that estimates changes in maternal, stillbirth, 
neonatal and child mortality resulting from changes in 
coverage of interventions (Walker, 2013; Walker, Tam, & 
Friberg, 2013). LiST includes default data for mortality rates, 
causes of death, intervention coverage levels, disease 
incidence, and effectiveness of interventions against specific 
causes of mortality.

It was important for the investment case to have a clear 
message for governments and development partners, so 
that they know where to invest to reach the SDG targets 

 3.2 Best-buy intervention package to   
        meet SDG target
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for newborn mortality. As such we modelled one best buy 
intervention package in each country.  We only considered 
interventions that have efficacy against causes of neonatal 
mortality and are included in LiST.

As such, in general, we did not include interventions that 
only impact on maternal mortality or stillbirths, except certain 
interventions that are part of the suite of interventions 
available during birth at a higher-level facility such as 
the active management of third stage labour (AMTSL) 
or magnesium sulphate (MgSO) for the management 
of eclampsia. This is consistent with a health systems 
approach – because, in practice, countries would not scale 
up BeMONC and CeMONC services without including these 
interventions, their benefits and costs needed to be included 
in the package.

Quality of care is a key determinant of improved health 
outcomes, and countries in South Asia have shown slow 
improvements in neonatal survival despite substantial 
increases in facility-based birth rates. Several studies across 
different countries in the region have documented the poor 
quality of care provided to women during labour, and to 
their newborns after birth (Agha et al., 2019; Atiqzai et al., 
2019; Molina et al., 2020; Wang et al., 2019). Any modelling 
that ignores quality of care would fall short of being useful 
to guide countries in their efforts to meet SDG targets for 
newborn mortality.

Quality of care is difficult to model within LiST, because 
impact in LiST is only based on increases in coverage 
and assumes interventions are delivered effectively. 
Any modelling within LiST is faced with the dilemma of 
accounting for the benefits of improving quality within 
existing coverage levels. Recently, attempts have been made 
to include quality of care modelling within LiST (Chou, Walker, 
& Kanyangarara, 2019; Kanyangarara et al., 2018).  We used 
similar methods to account for quality, by assuming that the 
current levels of facility delivery coverage represented crude 
coverage rather than effective coverage (Wang et al., 2019). 
Effective coverage was calculated using the most recent 
available evidence on quality of care gaps in each country. 
Consequently, baseline coverage levels for interventions 
during labour and birth reflect these adjusted effective 
coverage levels, in contrast to LiST’s default assumption that 
all interventions delivered during a facility-based birth are 
efficacious. Effective coverage levels for case management of 
premature labour and sepsis/pneumonia management were 
also adjusted since they are calculated as proxies from facility 
level births. As coverage of interventions delivered at birth 
were scaled up, so was quality of care (for more details, refer 
to Annex 1). All scale-up was assumed to be linear. 

Each scenario where countries achieve the SDG goal is 
compared to the counterfactual scenario which is no change 
in coverage or quality over time. While we could have chosen 
the counterfactual to show a small increase in coverage 

over time given general historical trends of continuous 
improvements, this involves assumptions which may not 
play out, especially given the current COVID-19 pandemic 
and emerging evidence of drops in coverage levels of routine 
maternal and newborn care interventions (Roberton et al., 
2020). 

Family planning was not included in the scenario modelling 
and contraceptive prevalence rates were kept constant at 
current coverage levels. While countries like Afghanistan and 
Pakistan with very high fertility rates would greatly benefit 
from scaling up family planning, we kept the focus of this 
exercise on interventions that directly impact NMR.

All costs are measured in 2018 US dollars, constant value, 
i.e. inflation adjusted. The costs include additional drugs 
and supplies, staff time and ‘hotel costs’ for inpatient or 
outpatient visits. It includes programme costs including 
training, supervision, monitoring and evaluation, management 
and transport, and health system costs such as infrastructure 
investment and other costs associated with scale-up, 
including quality improvement. Additional loadings have 
been applied to account for logistics and wastage for drugs 
and supplies, and a loading for other system inefficiencies, 
which declined by half over the decade on the assumption 
that extensive quality improvement activities would increase 
system efficiency.

While we have estimated and included best possible 
estimates to account for costs associated with the scale up of 
interventions, including quality improvements, recommending 
and costing context-specific strategies to achieve the required 
scale-up was beyond the scope of this work. Each country 
will need to devise its own context-specific strategies for how 
it will address the scale-up needed, including a focus on the 
more vulnerable groups within the countries. More details on 
the methods is provided in Annex 1.
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4. Country reports 

 4.1 Afghanistan

The baseline neonatal mortality rate (NMR) for Afghanistan is 37/1,000 live births. To meet the SDG target of 12/1,000 live 
births, Afghanistan needs an annual rate of reduction (ARR) in NMR of 10.3%. This would be a substantial acceleration from 
its historical ARR of 2.7% (estimated for 2000-2018 by the Inter-agency Group for Child Mortality Estimation [IGME]), by which 
Afghanistan is not projected to meet the SDG goal for NMR by 2030.

Achieving the SDG target in Afghanistan would save 209,305 additional newborn lives, prevent 86,051 stillbirths and avert 
16,071 maternal deaths, as compared to no change in coverage of the package of interventions. Additionally, 46,087 newborns 
would have significant lifelong disability averted. The additional cost over ten years, discounted at the standard 3% annual rate 
would be USD 1.8 billion. This investment will provide economic returns of USD 2 for every dollar spent. 

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the most 
recent Afghanistan Health Survey (AHS) 2018: tetanus toxoid 
vaccination, iron supplementation during pregnancy, skilled 
birth attendance, facility level deliveries, clean postnatal 
practices and breastfeeding rates. Baseline crude coverage of 
facility deliveries was 56.3% in Afghanistan. 

Since this is used as a proxy for all interventions around birth 
and immediate postnatal (for which actual data is unavailable), 
we adjusted the coverage of interventions at birth to their 
effective coverage values according to evidence available in 
studies documenting the use of evidence-based practices 
during labour and birth (Ansari et al., 2019; Atiqzai et al., 2019).  
These studies were national level cross-sectional surveys 
conducted in 2016. 

While in the short term Afghanistan may need to focus on 
ensuring service continuity during the COVID-19 pandemic, 
to meet the SDG targets for neonatal mortality it would 
need to improve coverage of almost all interventions that 
impact on neonatal mortality in the long term. Specifically:

• It would need to substantially scale up coverage of 
interventions delivered at birth and postnatally to 
between 85-95%, while focusing on improving the 
quality of care provided.  

• It would also need to substantially scale up access 
to facility-based full supportive care for premature 
newborns and newborns with sepsis and pneumonia 
to cover 92% of the newborns in need. 

• Tetanus toxoid vaccination during pregnancy also requires 
scaling up from its current 40% to 95%, a coverage level 
achieved by several countries in the region.

Achieving the SDG targets for neonatal health in Afghanistan will mean

209,305 
NEWBORN LIVES 

SAVED

80,051
STILLBIRTHS 
PREVENTED

16,071
MOTHER’S LIVES

SAVED

46,087
DISABILITIES

AVERTED

USD 2
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED
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• It would need to introduce and scale up (to 90-95%) 
nutritional interventions for women pre-conception 
or during pregnancy to reduce the risk of neonatal 
mortality. It should also introduce folic acid 
supplementation/fortification for women prior to 
conception. Given this is not currently part of the 
national programme, the delivery channel(s) and 
specific delivery strategies must be considered 
carefully in context. Afghanistan should introduce and 
scale up multiple micronutrient supplementation for 
women during pregnancy (swap iron supplementation 
programmes with micronutrient supplementation) to 
reduce the risks of prematurity and low birth weight,  
as well as scaling up balanced energy supplementation.

• It will be necessary to scale up the use of 
chlorhexidine substantially, along with improving  
the coverage of clean postnatal care. 

• Significant investments will be required in 
breastfeeding promotion for all mothers and 
pregnant women and coverage by insecticide-treated 
nets (ITNs) for populations in need.

Table 4.1.1 provides the package of interventions and the 
baseline and target coverage of interventions required to 
reach the SDG targets. 
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Table 4.1.1 Scale-up required to meet SDG targets: Afghanistan

[2] In LiST, ’case management of premature babies’ collectively refers to the three levels of management of prematurely born infants in the neonatal 
period: thermal care, kangaroo mother care, and full supportive care for prematurity. Similarly, ’case management of neonatal sepsis/pneumonia’ 
refers to the sum of the three levels of case management for severe infection in the neonatal period: oral antibiotics, injectable antibiotics, and full 
supportive care. As data is only available for thermal care, baseline data for case management is allocated to thermal care for prematurity and a proxy 
for injectable antibiotics for sepsis/pneumonia.

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 target coverage (%)

Preconception and antenatal interventions

Folic acid supplementation/fortification 0 90

TT - Tetanus toxoid vaccination 40 95

Multiple micronutrient supplementation in pregnancy 47 95

Balanced energy supplementation 0 95

 Interventions during labour and at birth

Skilled birth attendance 59 95

Health facility delivery 56 95

Clean birth practices 53 95

Immediate assessment and stimulation 52 95

Labour and delivery management 31 95

Neonatal resuscitation 14 87

Antibiotics for pPRoM 17 87

MgSO management of eclampsia 17 87

Active management of third stage of labour (AMTSL) 31 87

Induction of labour for pregnancies lasting 41+ weeks 14 60

 Postnatal care interventions 

Exclusive breastfeeding 58 69

Prevalence of early initiation of breastfeeding 64 83

Clean postnatal practices 9 95

Chlorhexidine 0 95

ITN/IRS - Households protected from malaria 26 90

Case management of premature babies 18 92

• Thermal care 18 92

• Kangaroo mother care 0 92

• Full supportive care for prematurity 0 92

Case management of neonatal sepsis/pneumonia 23 92

• Injectable antibiotics for neonatal sepsis/pneumonia 23 92

• Full supportive care for neonatal sepsis/pneumonia 0 92

ORS - oral rehydration solution 46 90

N.B. Linear scale up assumed between 2020-2030.

2

- Afghanistan 
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Table 4.1.2 shows the lives saved and disability prevented by 
scaling up coverage, arranged  in descending order from the 
biggest impact interventions for reducing newborn mortality. 
The largest gains in terms of neonatal lives saved come 
from scaling up coverage of: 

• Case management of premature babies
• Labour and delivery management (this has dividends for 

stillbirths, maternal lives saved, and disability averted)
• Case management of neonatal sepsis/pneumonia
• Neonatal resuscitation
• Chlorhexidine

Afghanistan Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Case management of premature babies 49,987 

Labour and delivery management 37,486 51,280 7,303 24,362 

Case management of sepsis/pneumonia 26,941 

Neonatal resuscitation 18,142 13,355 

Chlorhexidine 13,401 

Clean postnatal practices 11,923 

Micronutrient supplementation (iron and 
multiple micronutrients) 8,108 17,709 1,542 

Balanced energy supplementation 7,110 14,904 

Folic acid supplementation/fortification 6,929  5,890 

TT - Tetanus toxoid vaccination 6,614 16 

Immediate assessment and stimulation 6,221 2,874 

Clean birth practices  5,872  554 

Antibiotics for pPRoM 3,996  293 

ORS 1,991 

Age-appropriate breastfeeding practices 1,356 

ITN/IRS 902 64 

MgSO management of eclampsia 1,482 

Active management of third stage labour 
(AMTSL) 4,408 

Induction of labour for pregnancies 41 weeks + 2,158 

The additional cost over ten years, discounted at the 
standard 3% annual rate, would be USD 1.8 billion with 
a USD 206 million annualized value. To put this figure in 
perspective, we compare it against what would be the 
2021 health expenditure if 2017 levels are indexed by 
inflation and population growth rates. 

As shown in Table 4.1.3, the annualized investment would 
represent 8% of the estimated health expenditure.

Table 4.1.2 Lives saved and disability averted: Afghanistan                            

- Afghanistan 
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Table 4.1.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Afghanistan

Table 4.1.3 Costs of meeting the newborn SDG targets: Afghanistan  

Present value of additional costs* 
(2021-2030) USD million

Annualized additional costs,  
USD million

Annualized additional cost as % 
of 2017 health expenditure levels 

indexed**

$1,758 $206 8%

* Estimated at a constant annual discount rate of 3%.
** See note above.

Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
12,943 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 2 of 
return with total net economic benefits ranging from USD 
1.2 billion to USD 1.7 billion. As shown in Table 4.1.4, the vast 
majority of economic benefits (60%) accrue from newborn 
lives saved, followed by stillbirths prevented (24%) and 
disability prevented in newborns (11%).

Other scenarios using alternative economic valuation 
approaches and reported in Annex 2 show significantly 
higher returns on investment, even after retaining the 
assumption of a protracted economic crisis. After a 
50% increase in the cost of delivering neonatal health 
interventions due to the spillover of the COVID 19 crisis, 
even the most conservative scenario shows that each 
dollar invested will lead to economic returns of USD 1.3 
(see Annex 2).

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $2,075 $1,859 $1,439

Stillbirths prevented $846 $755 $580

Mothers lives saved $159 $142 $109

Newborns with disability prevented $369 $329 $253

Total benefits $3,448 $3,085 $2,380

Total costs $1,758 $1,566 $1,196

Benefit cost ratio 2 2 2

Net benefits $1,691 $1,519 $1,184
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 4.2 Bangladesh

The baseline neonatal mortality rate (NMR) for Bangladesh is 30/1,000 live births. To meet the SDG target of 12/1,000 live 
births, Bangladesh needs an annual rate of reduction (ARR) in NMR of 8.4%. This would be a substantial acceleration from its 
historical ARR of 4.7% (2000-2018, IGME), by which Bangladesh is not projected to meet the SDG goal for NMR by 2030.

Achieving the SDG target in Bangladesh would save 321,935 additional newborn lives, prevent 159,233 stillbirths and avert 
9,949 maternal deaths, as compared to no change in coverage of the package of interventions. Additionally, 70,615 newborns 
would have significant lifelong disability averted. The additional cost over ten years, discounted at the standard 3% annual rate, 
would be USD 3.7 billion. This investment will provide economic returns of USD 9 for every dollar invested.

Achieving the SDG targets for neonatal health in Bangladesh will mean

321,935
NEWBORN LIVES 

SAVED

159,223
STILLBIRTHS 
PREVENTED

9,949
MOTHER’S LIVES

SAVED

70,615
DISABILITIES

AVERTED

USD 9
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the most 
recent national level Demographic Health Survey (DHS), the 
Bangladesh Demographic Health Survey (BDHS) 2017-2018: 
tetanus toxoid vaccination, skilled birth attendance, facility 
level deliveries, clean postnatal practices (using available 
data for postnatal care visits as proxy), chlorhexidine, 
breastfeeding rates, thermal care, and ORS for diarrhoea. 
Crude coverage of facility deliveries is 50% in Bangladesh 

according to the BDHS 2017-2018.  To factor in gaps in the 
quality of care provided by skilled birth attendants, the 
crude facility delivery coverage level was adjusted to 37% 
effective coverage, using the ratio of effective coverage to 
crude coverage for facility level deliveries in Bangladesh, 
as estimated by Wang and colleagues (2019) for 2014 and 
applying it to the crude coverage for 2018-20193. 

The percentage point gap in coverage between skilled birth 
attendance and facility-based delivery was kept the same as 
that reported in the 2017-2018 BDHS. These values are used 
as a proxy for coverage of interventions around birth and 

[3] This method assumes no change in quality between the two time periods for facility level births, supported by the Bangladesh Health Facility 
Survey 2017 (NIPORT, 2020), which found that while the availability of trained staff, delivery pack, neonatal bag, and mask and skin disinfectant 
increased between 2014 and 2017, other items such as suction apparatus, partograph, examination lights, gloves, oxytocin, antibiotics, magnesium 
sulphate and intravenous solutions decreased. It notes no change in the overall readiness of facilities between the two time periods.
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immediately postnatal (for which direct data is unavailable).
While in the short term Bangladesh may need to focus on 
ensuring service continuity during the COVID-19 pandemic, 
it would need to substantially scale up coverage of almost all 
interventions that impact on neonatal mortality to meet the 
SDG target in the long term. Specifically:

• The largest gains in newborn lives saved will come 
from a large scale-up of the availability of facility-based 
full supportive care to premature newborns and those 
that develop postnatal infections (coverage of up to 
70% of small and sick newborns).   

• Bangladesh would also need to introduce and rapidly 
scale up (to 90%) nutritional interventions for mothers 
to reduce the risk of neonatal mortality. These include 
folic acid supplementation or fortification for women 
prior to conception to reduce the risk of newborns 
with congenital anomalies, and multiple micronutrient 
supplementation and balanced energy supplementation 
to reduce the risk of prematurity and low birth weight. 

• At least 85% of births would need to be covered by 
skilled birth attendants and 80% of these deliveries 
would need to occur in health facilities. This scale-up 
also factors in an improvement in the quality of the 
interventions delivered over time, so that 100% 
of births attended by a skilled birth attendant or in 

a facility receive interventions such as clean birth 
practices, neonatal resuscitation, antibiotics for pPRoM 
and so forth by 2030 if needed. It should be noted 
that without making improvements in the quality of 
care provided at birth, Bangladesh will not be able to 
achieve the SDG for NMR. 

• Interventions delivered routinely in the perinatal 
and postnatal period, such as early initiation of 
breastfeeding, clean birth practices and chlorhexidine, 
would need to be scaled up to match deliveries by 
skilled birth attendants at the birth of 85% of all 
newborns. 

• While we recognize that Bangladesh’s efforts at scaling 
up chlorhexidine in recent years probably imply a 
higher current baseline than 6% (as obtained from the 
BDHS 2017-2018), we have used this estimate, as it is 
consistent with the NMR of 30/1,000 live births also 
obtained from the same time period. As LiST only uses 
changes in intervention coverage to calculate changes 
in mortality, assuming a higher current coverage for 
chlorhexidine could invalidate the projected impact of 
improved coverage unless the targeted coverage was 
also raised proportionately.

Table 4.2.1 provides the baseline and target coverage for 
interventions required to reach the SDG targets.

© UNICEF/Bangladesh/UN0387861/Chakma/2020

- Bangladesh 
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Table 4.2.1  Scale-up required to meet SDG targets: Bangladesh   

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

Preconception and antenatal interventions

Folic acid supplementation/fortification 0 90

TT - Tetanus toxoid vaccination 98 99

Multiple micronutrient supplementation in pregnancy 0 90

Balanced energy supplementation 0 90

 Interventions during labour and at birth

Skilled birth attendance 40 85

Health facility delivery 37 80

Clean birth practices 40 85

Immediate assessment and stimulation 40 85

Labour and delivery management 40 85

Neonatal resuscitation 37 80

Antibiotics for pPRoM 18 60

MgSO management of eclampsia 18 60

Active management of third stage labour (AMTSL) 18 60

Induction of labour for pregnancies lasting 41+ weeks 7 48

 Postnatal care interventions 

Exclusive breastfeeding 85 90

Prevalence of early initiation of breastfeeding 69 81

Clean postnatal practices 47 85

Chlorhexidine 7 85

ITN/IRS - Households protected from malaria 0 80

Case management of premature babies4 46 90

• Thermal care 46 90

• KMC - Kangaroo mother care 0 90

• Full supportive care for prematurity 0 70

Case management of neonatal sepsis/pneumonia 37 90

• Injectable antibiotics for neonatal sepsis/pneumonia 37 90

• Full supportive care for neonatal sepsis/pneumonia 0 70

ORS - oral rehydration solution 77 85

N.B. Linear scale up assumed between 2020-2030.

[4] In LiST, ‘case management of premature babies’ collectively refers to the three levels of management of prematurely born infants in the neonatal period: 
thermal care, kangaroo mother care, and full supportive care for prematurity. Similarly, ‘case management of neonatal sepsis/pneumonia’ refers to the sum 
of the three levels of case management for severe infection in the neonatal period: oral antibiotics, injectable antibiotics, and full supportive care. As data 
is only available for thermal care, baseline data for case management is allocated to thermal care for prematurity and a proxy for injectable antibiotics for 
sepsis/pneumonia.

- Bangladesh 
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 Table 4.2.2 shows the additional lives saved and 
disability prevented from scaling up coverage, arranged 
in descending order from the biggest impact on newborn 
lives between 2021-2030. The largest gains come from 
scaling up coverage of: 

• Case management of premature babies

• Case management of neonatal sepsis/pneumonia
• Labour and delivery management (this has dividends 

for stillbirths, maternal lives saved, and disability 
averted)

• Chlorhexidine
• ITNsW

Bangladesh Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Case management of premature babies 70,724   

Case management of sepsis/pneumonia 50,984   

Labour and delivery management 48,292 84,883 3,074 33,401 

Chlorhexidine 27,600   

ITN 24,219  375 

Neonatal resuscitation  19,947   15,966 

Pre-conception folic acid supplementation/ 
fortification  18,716   15,909 

Clean postnatal practices  14,153   

Clean birth practices  12,761  172 

Immediate assessment and stimulation 10,730    5,567 

Balanced energy supplementation 8,418 36,978  

Micronutrient supplementation (iron and 
multiple micronutrients) 8,200 33,216 2,164 

Antibiotics for pPRoM 5,513  64 

Age-appropriate breastfeeding practices 1,401   

ORS 720   

TT - Tetanus toxoid vaccination 244  12 

MgSO management of eclampsia   967 

Active management of third stage labour 
(AMTSL)   1,830 

Induction of labour for pregnancies 41 weeks +  4,146  

Table 4.2.2 Lives saved and disability averted: Bangladesh

The additional cost over ten years, discounted at the 
standard 3% annual rate, would be USD 3.7 billion with 
a USD 430 million annualized value. To put this figure in 
perspective, we compare it against what would be the 2021 

health expenditure if 2017 levels are indexed by inflation 
and population growth rates. As shown in Table 4.2.3, the 
annualized investment would represent 7% of the estimated 
health expenditure.

- Bangladesh 



24

Country Reports 

Table 4.2.3 Costs of meeting the newborn SDG targets: Bangladesh

Table 4.2.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Bangladesh

Present value of additional costs* 
(2021-2030) USD million

Annualized additional costs, USD 
million

Annualized additional cost as % 
of 2017 health expenditure levels 

indexed**

$3,670 $430 7%

* Estimated at a constant annual discount rate of 3%.
** See note above.

Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
81,424 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 9 of 
return with total net economic benefits ranging from USD 
22 billion to USD 31 billion. As also shown in Table 4.2.4, the 
vast majority of economic benefits (59%) are derived from 
newborn lives saved, followed by stillbirths prevented (29%) 
and disability prevented in newborns (11%).

Other scenarios using alternative economic valuation 
approaches and reported in the Annex 2 show significantly 
higher returns on investment, even after retaining the 
assumption of a protracted economic crisis. After a 50% 
increase in the cost of delivering neonatal health interventions 
due to the spillover of the COVID 19 crisis, even the most 
conservative scenario shows that each dollar invested will 
lead to economic returns of USD 6.3 (see Annex 2).

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $20,279 $18,247 $14,276

Stillbirths prevented $9,952 $8,922 $6,912

Mothers lives saved $560 $502 $389

Newborns with disability prevented $3,687 $3,307 $2,568

Total benefits $34,477 $30,978 $24,145

Total costs $3,670 $3,282 $2,529

Benefit cost ratio 9.4 9.4 9.5

Net benefits $30,808 $27,696 $21,616
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4.3  Bhutan

The baseline neonatal mortality rate (NMR) for Bhutan is 16/1,000 live births. To meet the SDG target of 12/1,000 live births, 
Bhutan only needs an annual rate of reduction (ARR) in NMR of 2.9%. This is lower than its current ARR of 3.7%. While 
Bhutan’s current ARR shows that it will meet its SDG targets, this cannot be taken for granted. Newborn health will require 
continued attention in order to make further marginal improvements, given the already very high coverage of facility deliveries. 
The current COVID-19 pandemic also requires an understanding of where investment might be needed to continue gains made 
through recent improvement in intervention coverage levels.

Achieving the SDG target in Bhutan would save 326 additional newborn lives, prevent 176 stillbirths and avert 11 maternal 
deaths, as compared to no change in coverage of the package of interventions. Additionally, 77 newborns would have 
significant lifelong disability averted. The additional cost over ten years, discounted at the standard 3% annual rate would be 
USD 5 million. This investment will provide economic returns of USD 17 for every dollar invested.

Achieving the SDG targets for neonatal health in Bhutan will mean

326
NEWBORN LIVES 

SAVED

176
STILLBIRTHS 
PREVENTED

11
MOTHER’S LIVES

SAVED

77
DISABILITIES

AVERTED

USD 17
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the 
most recent national level survey (Bhutan Annual Health 
Bulletin, 2019): tetanus toxoid vaccination, skilled birth 
attendance, facility level deliveries, clean postnatal practices 
(using available data for postnatal care visits as proxy) and 
breastfeeding rates. Facility level delivery coverage is already 
above 90% in Bhutan, with crude coverage at 93.4%. 

No published information was available on the quality of care 
provided during birth and post-natal. Therefore, we assumed 

a 25% drop in quality for interventions provided at birth (for 
which the facility delivery rate acts as proxy). 

Bhutan has already made substantial progress over the last 
decade in improving the facility delivery rate. While in the 
short term Bhutan will need to focus on ensuring service 
continuity during the COVID-19 pandemic, in the long term 
to meet the SDG targets for neonatal mortality Bhutan would 
need to:

• Focus on improving quality of care provided at birth
• Improve access to facility-based full supportive care for 

premature newborns and newborns with sepsis and 
pneumonia

• Scale up the coverage of chlorhexidine 
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Table 4.3.1 provides the package of interventions and the baseline and target coverage of interventions required to reach the 
SDG targets.

Table 4.3.1 Scale-up required to meet SDG targets: Bhutan

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

 Interventions during labour and at birth

Skilled birth attendance 96 96

Health facility delivery 93 93

Clean birth practices 72 96

Immediate assessment and stimulation 72 96

Labour and delivery management 72 96

Neonatal resuscitation 70 93

Antibiotics for pPRoM 53 70

MgSO management of eclampsia 53 70

Active management of third stage labour (AMTSL) 53 70

Induction of labour for pregnancies lasting 41+ weeks 42 56

 Postnatal care interventions 

Exclusive breastfeeding 51 64

Prevalence of early initiation of breastfeeding 59 79

Clean postnatal practices 93 93

Chlorhexidine 39 75

Case management of premature babies 93 93

• Thermal care 93 93

• KMC - Kangaroo mother care 50 60

• Full supportive care for prematurity 50 60

Case management of neonatal sepsis/pneumonia 93 93

• Injectable antibiotics for neonatal sepsis/
pneumonia 93 93

• Full supportive care for neonatal sepsis/pneumonia 50 60

N.B. Linear scale up assumed between 2020-2030.

- Bhutan
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Table 4.3.1 Scale-up required to meet SDG targets: Bhutan

Table 4.3.2 Lives saved and disability averted: Bhutan     

Table 4.3.3 Costs of meeting the newborn SDG targets: Bhutan 

Table 4.3.2 shows the additional lives saved and disability 
prevented from scaling up coverage, arranged in 
descending order from the biggest impact on newborn 
lives between 2021-2030. The largest gains come from 
scaling up coverage of: 

• Labour and delivery management (this has dividends 

for stillbirths, maternal lives saved, and disability 
averted)

• Chlorhexidine
• Case management of premature babies
• Neonatal resuscitation
• Immediate assessment and stimulation 

Bhutan Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Labour and delivery management 82  170 7 47 

Chlorhexidine 82 

Case management of premature babies 63 

Neonatal resuscitation 34 23 

Immediate assessment and stimulation 18 8 

Age-appropriate breastfeeding practices 17 

Clean birth practices 17 

Case management of sepsis/pneumonia 9 

Antibiotics for pPRoM 4 

Active management of third stage labour 
(AMTSL) 4 

Induction of labour for pregnancies 41 weeks + 6

The additional cost over ten years, discounted at the standard 
3% annual rate, would be USD 5 million with a USD 578,627 
annualized value. To put this figure in perspective, we 
compare it against what would be the 2021 

Additional costs*
(2021-2030) USD million, NPV

Annual additional costs, USD million
Average annualized cost as % of 

projected 2021 health expenditure

$5 $0.58 1%

* Net present value of additional costs estimated at a constant annual discount rate of 3%

health expenditure if 2017 levels are indexed by inflation 
and population growth rates.  As shown in Table 4.3.3. the 
annualized investment would represent 1% of the estimated 
health expenditure.

- Bhutan
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Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
190,100 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 17 of 
return with total net economic benefits ranging from USD 55 
million to USD 79 million. As also shown in Table 4.3.4, the 
vast majority of economic benefits (57%) are derived from 
newborn lives saved, followed by stillbirths prevented (31%) 
and disability prevented in newborns (11%).

Returns on investment for all our scenarios have been 
calculated under the assumption of a decade long economic 
stagnation due to the economic and financial impact of 
the current pandemic. After a 50% increase in the cost of 
delivering neonatal health interventions due to the spillover 
of the COVID 19 crisis, even the most conservative scenario 
shows that each dollar invested will lead to economic returns 
of USD 11 (see Annex 2).

Table 4.3.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Bhutan 

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $47.8 $43 $33.4

Stillbirths prevented $25.7 $23 $17.8

Mothers lives saved $1.6 $1.4 $1

Newborns with disability prevented $8.9 $8 $6.2

Total benefits $83.9 $75.3 $58.6

Total costs $4.9 $4.4 $3.4

Benefit cost ratio 17 17.1 17.2

Net benefits $78.9 $70.9 $55
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4.4 India

The baseline neonatal mortality rate (NMR) for India is 23/1,000 live births. To meet the SDG target of 12/1,000 live births, India 
needs an annual rate of reduction (ARR) in NMR of 6.3%. At its current annual rate of reduction of 3.5% (2000-2018, IGME),  
India is not projected to meet the SDG targets for NMR by 2030. The India Newborn Action Plan (INAP) launched in 2014 has 
an even more ambitious target of a ‘single digit NMR and stillbirth rate by 2030’ (Ministry of Health and Family Welfare, 2014). 
A recent study carried out subnational mapping of NMR and U5MR trends from 2000-2017 and found that at current rates of 
reduction India will not meet the NMR SDG target and 59% of the districts will need a much higher rate of reduction (Dandona 
et al., 2020).

Achieving the SDG target in India would save 1.7 million additional newborn lives, prevent 963,009 stillbirths and avert 73,382 
maternal deaths, as compared to no change in coverage of the package of interventions.  Additionally, 262,630 newborns 
would have significant lifelong disability averted. The additional cost over ten years, discounted at the standard 3% annual rate 
would be USD 23.8 billion. This investment will provide economic returns of USD 11 for every dollar invested.

Achieving the SDG targets for neonatal health in India will mean

1,696,661
NEWBORN LIVES 

SAVED

963,009
STILLBIRTHS 
PREVENTED

73,382
MOTHER’S LIVES

SAVED

262,630
DISABILITIES

AVERTED

USD 11
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the 
most recent national level survey National Family Health 
Survey (NFHS) 4 (2015-2016):  tetanus toxoid vaccination, 
iron supplementation during pregnancy, skilled birth 
attendance, facility level deliveries, clean postnatal practices 
(using available data for postnatal care visits as proxy) and 
breastfeeding rates. Baseline crude coverage of facility 
deliveries was 78.9% in India. 

As this is used as a proxy for all interventions around birth 
and immediate postnatal, we adjusted the availability of 
specific interventions at birth according to evidence available 

in studies documenting the use of evidence-based practices  
during labour and birth (Ahmed et al., 2019; Molina et al., 
2020; Vail et al., 2018). 

For example, if we had used the crude coverage rate of facility 
delivery for labour and delivery management, the baseline 
coverage would have been 78.9%. However, according to 
Ahmed et al. (2019), use of the partograph to monitor labour 
was only initiated in 33% of deliveries in facilities. As a result, 
the effective coverage of labour and delivery management 
was set at 33%. India has made substantial progress over the 
last decade in improving the facility delivery rate. 
While in the short term, India may need to focus on ensuring 
service continuity during the COVID-19 pandemic, in the long 
term to meet the SDG targets for neonatal mortality, India 
would need to:

© UNICEF/India/UN0390458/Vishwanathan/2020
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Table 4.4.1 Scale-up required to meet SDG targets: India

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

Preconception and antenatal interventions

TT - Tetanus toxoid vaccination 89 98

Multiple micronutrient supplementation in pregnancy 30 80

 Interventions during labour and at birth

Skilled birth attendance 83 90

Health facility delivery 79 85

Clean birth practices 24 90

Immediate assessment and stimulation 76 90

Labour and delivery management 33 90

Neonatal resuscitation 42 85

Antibiotics for pPRoM 11 64

MgSO management of eclampsia 11 64

Active management of third stage labour (AMTSL) 30 64

Induction of labour for pregnancies lasting 41+ weeks 10 51

 Postnatal care interventions 

Exclusive breastfeeding 55 65

Prevalence of early initiation of breastfeeding 41 58

Clean postnatal practices 47 85

Chlorhexidine 7 85

Case management of premature babies 42 70

• Thermal care 42 70

• KMC - Kangaroo mother care 0 70

• Full supportive care for prematurity 0 60

Case management of neonatal sepsis/pneumonia 42 70

• Injectable antibiotics for neonatal sepsis/pneumonia 42 70

• Full supportive care for neonatal sepsis/pneumonia 0 60

N.B. Linear scale-up assumed for all interventions between 2020-2030.

• Focus on improving quality of care provided at birth and 
postnatally, while further improving its facility delivery 
rates

• Substantially scale up access to full supportive care for 
premature newborns and newborns with sepsis and 
pneumonia

• Introduce and scale up multiple micronutrient 
supplementation for women during pregnancy (swap 
iron supplementation programmes with micronutrient 

supplementation) to reduce the risks of prematurity 
and low birth weight

• Scale up the use of chlorhexidine
• Invest in breastfeeding promotion for all mothers and 

pregnant women

Table 4.4.1 provides the package of interventions and the 
baseline and target coverage of interventions required to 
reach the SDG targets.

- India
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Table 4.4.2 Lives saved and disability averted: India    

Table 4.4.3 Costs of meeting the newborn SDG targets: India   

Table 4.4.2 shows the additional lives saved and disability 
prevented from scaling up coverage, arranged in 
descending order from the biggest impact on newborn 
lives between 2021-2030. The largest gains come from 
scaling up coverage of: 

• Case management of premature babies

• Labour and delivery management (this has dividends 
for stillbirths, maternal lives saved, and disability 
averted)

• Case management of of neonatal sepsis/pneumonia
• Neonatal resuscitation
• Micronutrient supplementation

India Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Case management of premature babies 582,834 

Labour and delivery management 314,180 691,237 21,952 185,460 

Case management of sepsis/pneumonia 145,888 

Neonatal resuscitation 140,210 69,492 

Micronutrient supplementation (iron and 
multiple micronutrients) 125,609 238,483 6,334 

Chlorhexidine 122,525 

Clean postnatal practices 87,358 

Clean birth practices 77,390 17,544 

Antibiotics for pPRoM 43,926 5,769 

Immediate assessment and stimulation 28,614 7,678 

TT - Tetanus toxoid vaccination 14,083 275 

Age-appropriate breastfeeding practices 14,044 

MgSO management of eclampsia 6,802 

Active management of third stage labour 
(AMTSL) 14,706 

Induction of labour for pregnancies 41 weeks + 33,289 

The additional cost over ten years, discounted at the 
standard 3% annual rate, would be USD 23.8 billion with 
a USD 2.8 billion annualized value. To put this figure in 
perspective, we compare it against what would be the 2021 

health expenditure if 2017 levels are indexed by inflation 
and population growth rates.  As shown in Table 4.4.3 the 
annualized investment would represent 3% of the estimated 
health expenditure.

Present value of additional costs*
(2021-2030) USD million

Annualized additional costs, USD 
million

Annualized additional cost as % 
of 2017 health expenditure levels 

indexed**

$23,829 $2,793 3%

* Estimated at a constant annual discount rate of 3%.
** See note above.

- India
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Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
111,202 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 10.6 of 
return with total net economic benefits ranging from USD 160 
billion to USD 228 billion. As also shown in Table 4.4.4, the 
vast majority of economic benefits (58%) are derived from 
newborn lives saved, followed by stillbirths prevented (33%) 
and disability prevented in newborns (7%).

Returns on investment for all our scenarios have been 
calculated under the assumption of a decade long economic 
stagnation due to the economic and financial impact of 
the current pandemic. After a 50% increase in the cost of 
delivering neonatal health interventions due to the spillover 
of the COVID 19 crisis, even the most conservative scenario 
shows that each dollar invested will lead to economic returns 
of USD 7 (see Annex 2).

Table 4.4.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): India

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $145,631 $130,918 $102,215

Stillbirths prevented $82,171 $73,676 $57,149

Mothers lives saved $6,283 $5,642 $4,392

Newborns with disability prevented $17,642 $15,832 $12,307

Total benefits $251,727 $226,068 $176,064

Total costs $23,829 $21,273 $16,322

Benefit cost ratio 10.6 10.6 10.8

Net benefits $227,898 $204,795 $159,742
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4.5 Nepal

The baseline neonatal mortality rate (NMR) for Nepal is 20/1,000 live births. To meet the SDG target of 12/1,000 live births, 
Nepal needs an annual rate of reduction (ARR) in NMR of 4.8%. This is only slightly higher than its current ARR of 4.0% 
(2000-2018, IGME). 

Achieving the SDG target in Nepal would save 27,116 additional newborn lives, prevent 16,434 stillbirths and avert 2,208 
maternal deaths, as compared to no change in coverage of the package of interventions. Additionally, 5,935 newborns would 
have significant lifelong disability averted. The additional cost over ten years, discounted at the standard 3% annual rate, would 
be USD 260 million. This investment will provide economic returns of USD 6 for every dollar invested.

Achieving the SDG targets for neonatal health in Nepal will mean

27,116
NEWBORN LIVES 

SAVED

16,434
STILLBIRTHS 
PREVENTED

2,208
MOTHER’S LIVES

SAVED

5,935
DISABILITIES

AVERTED

USD 6
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the 
most recent national level survey Nepal Demographic 
Health Survey (NDHS) 2016: tetanus toxoid vaccination, iron 
supplementation during pregnancy, skilled birth attendance, 
facility level deliveries, clean postnatal practices (using 
available data for postnatal care visits as proxy), chlorhexidine 
and breastfeeding rates. 

Crude coverage of facility deliveries was 57% in Nepal 
according to the NDHS 2016. To factor in gaps in the quality 
of care provided by skilled birth attendants, the crude facility 
delivery coverage level of 57% was adjusted to 42% effective 
coverage, as estimated by Wang and colleagues (2019). 
This value then informed the effective coverage levels of 
interventions delivered at birth and immediately post-natal. 
Nepal has made substantial progress over the last decade on 

improving neonatal mortality rates, despite lower coverage 
of facility level births, by scaling up community-based 
interventions for newborns. While in the short term Nepal 
will need to focus on ensuring service continuity during 
the COVID-19 pandemic, in the long term to meet the SDG 
targets for neonatal mortality it would need to:

• Improve coverage of facility-based deliveries (to 75%) 
while focusing on improving quality of care provided at 
birth and postnatally

• Improve access to both kangaroo mother care and full 
supportive care for premature newborns and newborns 
with sepsis and pneumonia

• Introduce and scale up multiple micronutrient 
supplementation for women during pregnancy (swap 
iron supplementation programmes with micronutrient 
supplementation) to reduce the risks of prematurity 
and low birth weight

• Scale up tetanus toxoid vaccination and the use of 
chlorhexidine 
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Table 4.5.1 provides the package of interventions and the baseline and target coverage of interventions required to reach the 
SDG targets.

Table 4.5.1 Scale-up required to meet SDG targets: Nepal     

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

Preconception and antenatal interventions

TT - Tetanus toxoid vaccination 89 95

Multiple micronutrient supplementation in pregnancy 42 80

 Interventions during labour and at birth

Skilled birth attendance 43 75

Health facility delivery 42 75

Clean birth practices 43 75

Immediate assessment and stimulation 43 75

Labour and delivery management 43 75

Neonatal resuscitation 42 75

Antibiotics for pPRoM 21 56

MgSO management of eclampsia 21 56

Active management of third stage labour (AMTSL) 21 56

Induction of labour for pregnancies lasting 41+ weeks 8 45

 Postnatal care interventions 

Exclusive breastfeeding 66 73

Prevalence of early initiation of breastfeeding 55 67

Clean postnatal practices 57 75

Chlorhexidine 39 75

Case management of premature babies 42 70

• Thermal care 70 70

• KMC - Kangaroo mother care 0 60

• Full supportive care for prematurity 0 50

Case management of neonatal sepsis/pneumonia 42 70

• Injectable antibiotics for neonatal sepsis/pneumonia 42 70

• Full supportive care for neonatal sepsis/pneumonia 0 50

N.B. Linear scale up assumed between 2020-2030.

- Nepal
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Table 4.5.2 Lives saved and disability averted: Nepal

Table 4.5.3 Costs of meeting the newborn SDG targets: Nepal

Table 4.5.2 shows the additional lives saved and disability 
prevented from scaling up coverage, arranged  in 
descending order from the biggest impact on newborn lives 
between 2021-2030.The largest gains come from scaling up 
coverage of: 

• Case management of premature babies

• Labour and delivery management (this has dividends 
for stillbirths, maternal lives saved, and disability 
averted)

• Case management of of neonatal sepsis/pneumonia
• Neonatal resuscitation 
• Micronutrient supplementation

Nepal Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Case management of premature babies 6,787 

Labour and delivery management 6,088 11,562 1,177 3,528 

Case management of sepsis/pneumonia 4,000 

Neonatal resuscitation 2,196 1,819 

Micronutrient supplementation (iron and 
multiple micronutrients) 1,984 4,233 164 

Chlorhexidine 1,720 

Immediate assessment and stimulation 1,112 588 

Clean birth practices 1,012 112 

Clean postnatal practices 831 

Antibiotics for pPRoM 648 54 

Age-appropriate breastfeeding practices 599 

TT - Tetanus toxoid vaccination 139 6 

MgSO management of eclampsia 320 

Active management of third stage labour 
(AMTSL) 375 

Induction of labour for pregnancies 41 weeks +  639 

The additional cost over ten years, discounted at the  
standard 3% annual rate, would be USD 260 million, 
with a USD 30.5 million annualized value. To put this figure 
in perspective, we compare it against what would be 

the 2021 health expenditure if 2017 levels are indexed 
by inflation and population growth rates. The annualized 
investment would represent 2% of the estimated health 
expenditure.

Present value of additional costs* 
(2021-2030) USD million

Annualized additional costs, USD 
million

Annualized additional cost as % 
of 2017 health expenditure levels 

indexed**

$260 $30.5 2%

* Estimated at a constant annual discount rate of 3%.
** See note above.

- Nepal
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Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
37,951 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 5.7 of 
return with total net economic benefits ranging from USD 
861 million to USD 1.2 billion. As also shown in Table 4.5.4, 
the vast majority of economic benefits (54%) are derived 
from newborn lives saved, followed by stillbirths prevented 
(33%) and disability prevented in newborns (9%).

Returns on investment for all our scenarios have been 
calculated under the assumption of a decade long 
economic stagnation due to the economic and financial 
impact of the current pandemic. After a 50% increase in 
the cost of delivering neonatal health interventions due 
to the spillover of the COVID 19 crisis, even the most 
conservative scenario shows that each dollar invested will 
lead to economic returns of USD 4 (see Annex 2).

Table 4.5.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Nepal

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $796 $716 $560

Stillbirths prevented $482 $433 $338

Mothers lives saved $65 $58 $46

Newborns with disability prevented $137 $123 $96

Total benefits $1,480 $1,331 $1,040

Total costs $260 $233 $179

Benefit cost ratio 5.7 5.7 5.8

Net benefits $1,219 $1,098 $861
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Table 4.5.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Nepal 4.6 Pakistan

Pakistan has the highest baseline neonatal mortality rate (NMR) in South Asia at 42/1,000 live births. To meet the SDG 
target of 12/1,000 live births, Pakistan needs an annual rate of reduction (ARR) in NMR of 11.6%. This would be a substantial 
acceleration from its current ARR of 2.1% (2000-2018, IGME), by which Pakistan is not projected to meet the SDG goal for 
NMR by 2030.

Achieving the SDG target in Pakistan would save 1 million additional newborn lives, prevent over half a million stillbirths and 
avert 21,015 maternal deaths, as compared to no change in coverage of the package of interventions. Additionally, 174,178 
newborns would have significant lifelong disability averted. The additional cost over ten years, discounted at the standard 
3% annual rate, would be USD 6.5 billion. This investment will provide economic returns of USD 13 for every dollar invested.

Achieving the SDG targets for neonatal health in Pakistan will mean

1,052,412
NEWBORN LIVES 

SAVED

588,815
STILLBIRTHS 
PREVENTED

21,015
MOTHER’S LIVES

SAVED

174,178
DISABILITIES

AVERTED

USD 13
ECONOMIC RETURNS 
FOR EVERY DOLLAR 

INVESTED

Best-buy intervention package

To estimate the package of interventions, baseline values 
were established for all relevant interventions. Estimates 
for the following interventions were available from the most 
recent national level survey Pakistan Demographic Health 
Survey (DHS) 2017-2018 and the National Nutrition Survey 
2018: tetanus toxoid vaccination, multiple micronutrient 
supplementation during pregnancy, skilled birth attendance, 
facility level deliveries, clean postnatal practices and 
breastfeeding rates. Baseline crude coverage of facility 
deliveries was 66.2% in Pakistan. As facility delivery rates 
are used to estimate the coverage of interventions delivered 
at birth, we calculated the effective coverage of specific 
interventions at birth according to evidence available on 
the use of evidence-based practices during labour and birth 
(Agha et al., 2019). While this study may not be nationally 
representative as it was conducted in Sindh Province 
only, it is the only recent study documenting data on direct 
observation of birth and perinatal practices. Sindh Province is 

neither the worst or best performing province and therefore 
was used as a reasonable average representation of 
Pakistan as a whole.  

While in the short term Pakistan will need to focus on 
ensuring service continuity during the COVID-19 pandemic, to 
meet the SDG targets for neonatal mortality, Pakistan would 
need to improve coverage of almost all interventions that 
impact on neonatal mortality. Specifically:

• Pakistan will not be able to reach the SDGs unless it 
invests substantially in improving facility delivery rates 
(to 95%) but also improving the quality of care provided 
during the intrapartum period and immediate post-partum 
period, given the large gap in quality of care.

• It would need to scale up access to full supportive care 
for premature newborns and newborns with sepsis and 
pneumonia to cover 90% of the newborns in need. 

• It needs to scale up coverage of tetanus toxoid 
vaccination during pregnancy from its current 69% 
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Table 4.6.1 Scale-up required to meet SDG targets: Pakistan    

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

Preconception and antenatal interventions

Folic acid supplementation/fortification 0 50

TT - Tetanus toxoid vaccination 69 98

Multiple micronutrient supplementation in pregnancy 28 90

Balanced energy supplementation 0 90

 Interventions during labour and at birth

Skilled birth attendance 69 95

Health facility delivery 66 95

Clean birth practices 20 95

Immediate assessment and stimulation 60 95

Labour and delivery management 2 95

Neonatal resuscitation 7 94

Antibiotics for pPRoM 2 80

MgSO management of eclampsia 16 80

Active management of third stage labour (AMTSL) 23 80

Induction of labour for pregnancies lasting 41+ weeks 1 56

 Postnatal care interventions 

Exclusive breastfeeding 55 68

Prevalence of early initiation of breastfeeding 20 36

Clean postnatal practices 37 95

Chlorhexidine 3 95

Case management of premature babies 13 90

• Thermal care 13 90

• Full supportive care for prematurity 0 90

to 98%, coverage levels achieved by some other 
countries in the region. 

• Pakistan would need to scale up (to 90%) existing 
nutritional interventions for women during pregnancy 
such as multiple micronutrient supplementation. It 
should introduce folic acid supplementation/fortification 
for women prior to conception and ensure that at least 
50% of women are covered. Given this is not currently 
part of the national programme, the delivery channel(s) 

and specific delivery strategies must be considered 
carefully in context.

• Scaling up the use of chlorhexidine substantially as 
well as ORS for newborns diagnosed with diarrhoea 
will also help Pakistan in meeting its SDG targets. 

Table 4.6.1 provides the package of interventions and the 
baseline and target coverage of interventions required to 
reach the SDG targets.

- Pakistan
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Table 4.6.2 Lives saved and disability averted: Pakistan          

Pakistan Totals 2021-2030

Intervention
Lives saved Disability 

avertedNeonatal Stillbirths Maternal

Case management of premature babies  306,240 

Labour and delivery management 173,573 378,255 8,099 106,046 

Case management of sepsis/pneumonia 139,306 

Neonatal resuscitation 97,280 49,576 

Chlorhexidine 70,314 

Clean postnatal practices 48,136 

Clean birth practices 48,034 3,231 

Micronutrient supplementation (iron and 
multiple micronutrients) 34,818 109,930 1,792 

Balanced energy supplementation 27,311 84,691 

TT - Tetanus toxoid vaccination 27,019 46 

Immediate assessment and stimulation 25,873 7,018 

Antibiotics for pPRoM 25,078 1,266 

Folic acid supplementation/fortification 13,690 11,637 

ORS 9,084 

Age-appropriate breastfeeding practices 7,309 

MgSO management of eclampsia 967 

Active management of third stage labour 
(AMTSL) 4,625 

Induction of labour for pregnancies 41 weeks + 15,939 

Table 4.6.2 shows the additional lives saved and disability 
prevented from scaling up coverage, arranged in 
descending order from the biggest impact on newborn 
lives between 2021-2030. The largest gains come from 
scaling up coverage of: 

• Case management of premature babies

• Labour and delivery management (this has dividends 
for stillbirths, maternal lives saved, and disability 
averted)

• Case management of of neonatal sepsis/pneumonia
• Neonatal resuscitation
• Chlorhexidine

Intervention 
Quality-adjusted 

coverage at baseline (%)
2030 coverage target (%)

Case management of neonatal sepsis/pneumonia 13 90

• Injectable antibiotics for neonatal sepsis/pneumonia 
only 13 90

• Full supportive care for neonatal sepsis/pneumonia 0 90

ORS - oral rehydration solution 37 80

N.B. Linear scale up assumed between 2020-2030.

- Pakistan
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Table 4.6.3 Costs of meeting the newborn SDG targets: Pakistan

Table 4.6.4 Total economic benefits and costs – discount rate scenarios (2018 million USD): Pakistan

Additional costs*
(2021-2030) USD million, NPV

Annual additional costs, USD million
Average annualized cost as % of 

projected 2021 health expenditure

$6,525 $7,649 8%

* Net present value of additional costs estimated at a constant annual discount rate of 3%.

The additional cost over ten years, discounted at the standard 3% annual rate would be USD 6.5 billion, with a USD 765 
million annualized value. To put this figure in perspective, we compare it against what would be the 2021 health expenditure 
if 2017 levels are indexed by inflation and population growth rates.   As shown in Table 4.6.3 the annualized investment would 
represent 8% of the estimated health expenditure.

Economic benefits and costs
Discount rates

3% 5% 10%

Newborn lives saved $51,099 $45,907 $35,787

Stillbirths prevented $28,299 $25,309 $19,507

Mothers lives saved $1,013 $907 $701

Newborns with disability prevented $6,712 $6,009 $4,643

Total benefits $87,122 $78,132 $60,637

Total costs $6,525 $5,817 $4,449

Benefit cost ratio 13.4 13.4 13.6

Net benefits $80,597 $72,314 $56,188

Returns on investment

We estimated a VSL for the year 2021 amounting to USD 
62,994 and calculated that each dollar invested in achieving 
the SDG targets for neonatal health will deliver USD 13 of 
return with total net economic benefits ranging from USD 56 
billion to USD 80.6 billion. As also shown in Table 4.6.4, the 
vast majority of economic benefits (59%) are derived from 
newborn lives saved, followed by stillbirths prevented (32%) 
and disability prevented in newborns (8%).

Returns on investment for all our scenarios have been 
calculated under the assumption of a decade long economic 
stagnation due to the economic and financial impact of 
the current pandemic. After a 50% increase in the cost of 
delivering neonatal health interventions due to the spillover 
of the COVID 19 crisis, even the most conservative scenario 
shows that each dollar invested will lead to economic returns 
of USD 9 (see Annex 2).

- Pakistan
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5. Monitoring mechanisms

Along with advocating for better investment in newborn 
health to achieve NMR targets, it will be important to 
establish mechanisms to monitor progress towards these 
ends in each country.

While the outcome indicator to evaluate would be changes 
in NMR, there are various other measures that should 
be included in country-level monitoring frameworks and 
processes to track progress. The key questions that need to 
be monitored include:

1. Are newborn health and the commitment to NMR 
SDG targets prioritized in policy?

At the policy level, it would be important to measure the 
extent to which there is high-level commitment to NMR 
targets and whether newborn health is prioritized within 
national and subnational health plans and strategies.

• Do strategic and annual plans include explicit targets 
for stillbirths and neonatal mortality rates? 

• Are the recommended best-buy interventions included 
in the package for scale-up? 

• Do the strategies included to improve coverage 
explicitly target the recommended best-buy package of 
interventions? 

• Are quality improvement processes described and 
prioritized? Do they explicitly target the quality of 
intrapartum and immediate postnatal care services? 

2. Are more resources being allocated to newborn 
health? 

It will be important to monitor and track whether 
additional resources are being allocated for newborn 
health, and the gaps in funding that remain. Information 
for the level of spending on newborn health is 
unavailable in most countries in South Asia. It will be 
important to develop and establish mechanisms to track 
financial flows to maternal and newborn health (MNH) 
at the national level and subnational levels. Budget 
allocation as well as expenditure need to be tracked; 
and measures for both public and private spending on 
MNH should be established.
 
3. Is the coverage of critical newborn health 
interventions included in the best-buy package 
improving?

It will be critical to measure and monitor whether the 
coverage of the best-buy package of interventions is 
improving. Standard population-based surveys, from 
which much of the data in this report was sourced, do 
not include measures of intervention coverage critical 
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to saving newborn lives, given that mothers not 
health workers are the informants. Yet selected 
antenatal preventative interventions such as 
multi-micronutrient supplementation and balanced 
energy supplementation in pregnancy should be 
considered in future population-based surveys. For 
indicators such as labour and delivery management, 
immediate assessment and stimulation, neonatal 
resuscitation, kangaroo mother care, full supportive 
care for prematurity and full supportive care for sepsis/
pneumonia data comes from health facility survey data 
and health management information systems (HMIS). 
HMIS need to include measures for both outcomes 
(intrapartum stillbirth, early neonatal deaths and late 
neonatal deaths) as well as the interventions to reduce 
these outcomes.

It is critical that these indicators are defined, made 
available and assessed to ensure the data is reliable 
and of good quality. Furthermore, it is not just 
important for this data to be available but it needs 
to be regularly monitored and reported, including in 
annual high-level monitoring and decision-making 
forums. In many countries of the region the move 
to digital HMIS will enable real time reporting of 
newborn care, such as the example provided through 
the digital monitoring of the Special Newborn Care 
Units in India.

4. Are strategies to improve coverage of the 
best-buy package of interventions working?

While monitoring coverage is critical to understand 
progress towards NMR targets, it might not provide 
the full picture when coverage targets are not met. 
Effective mechanisms need to be established to 
monitor the implementation of strategies to address 
the constraints on the scaling-up of the recommended 
package of best-buy interventions for newborn health.

Have context-specific strategies to scale up coverage of 
critical interventions especially for the most vulnerable 
been developed? Are the strategies being implemented 
as planned? Are they reducing the bottlenecks to 
coverage especially for the more vulnerable populations? 
Embedded implementation research would be useful in 
monitoring and informing more effective implementation.

5. Is the quality of health services provided to 
newborns and their mothers improving? 

It is critical to establish mechanisms to define and 
measure the quality adjusted service coverage 
provided during the intrapartum period and immediately 
post-partum. Quality-adjusted coverage indicators for 
the care of the small and sick newborns should be 
included in regular monitoring and reporting.
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6. Resource mobilization
While data on the proportion of government health 
expenditure or total health expenditure allocated to newborn 
health is unavailable, Akseer et al (2017) summarized available 
information on expenditures on maternal and child health 
as a percent of total health expenditure available from four 
countries – Bangladesh (12%), Pakistan (21%), Afghanistan 
(16%), and Sri Lanka (9.8%). However, given the high volume 
of out-of-pocket (OOP) expenditure on health in countries like 
Afghanistan and Pakistan, these figures do not represent an 
accurate figure of public spending on health.  

Our modelling suggests a substantial increase in spending 
on newborn health as a percent of total health expenditure 

in these three countries, although a large proportion of the 
investments are health system strengthening related.

As Table 6.1 shows, there is a wide variation in key health 
financing parameters in countries within the region. 
Government health spending as a percent of GDP remains 
low in all the countries included in this investment case, 
with Afghanistan, Bangladesh and Pakistan below 1% and 
India and Nepal just over 1%. Priority given to health within 
government budgets is also low, except in Bhutan, Sri Lanka 
and Maldives – the three countries where NMR is much 
better. As a result, health spending across the region is 
primarily financed through OOP expenditure.

© UNICEF/India/UN0390471/Vishwanathan/2020
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Table 6.1 Health financing overview in South Asia     

2017

GDP per capita 
(USD constant 

2017)

CHE per capita 
(USD constant 

2017)

CHE 
as % of 

GDP 

GGHE 
as % of 

GDP

GGHE 
as % of 

GGE

GGHE 
as % of 

CHE

OOP 
as % of 

CHE

EXT 
as % of 

CHE

Afghanistan 570 67 11.8% 0.6% 2.3% 5.1% 75.5% 19.0%

Bangladesh 1,595 36 2.3% 0.4% 3.0% 16.7% 73.9% 7.0%

Bhutan 3,037 97 3.2% 2.4% 7.9% 74.5% 13.3% 11.0%

India 1,960 69 3.5% 1.0% 3.4% 27.1% 62.4% 1.0%

Nepal 863 48 5.6% 1.2% 4.5% 22.3% 57.8% 15.0%

Pakistan 1,538 45 2.9% 0.9% 4.3% 31.6% 60.2% 2.0%

Sri Lanka 4,184 159 3.8% 1.6% 8.5% 42.9% 49.8% 1.0%

Maldives 11,151 1,007 9.0% 6.5% 21.8% 71.5% 20.6% 0.0%

Note: GDP: Gross Domestic Product; CHE: Current Health Expenditure; GGHE: General Government Health Expenditure; GGE: 
General Government Expenditure; OOP: Out-of-pocket; EXT: External

Source: WHO Global Health Expenditure Database http://apps.who.int/nha/database/country_profile/index/en. Data for 2017

A summary of country-wide trends is provided below:

Creating fiscal space for health during a projected economic 
recession adds an extra layer to the challenge. Given our 
conservative assumptions for modelling economic benefits, 
the biggest challenge for an investment case advocating 
increased funding for newborn health is not the lack of 
evidence of positive returns on investment, but increased 
opportunity costs and funding constraints – both public  
and private.

It is imperative that governments in the region allocate 
a higher percentage of their budgets to the health. The 
current pandemic has shone a spotlight on the need for 
governments to prioritize and invest more in the health 
sector. The current pandemic has shown a spotlight on 
the need for governments to prioritize and invest more in 

the health sector.  In addition to allocating larger budgets 
to health, measures such as improving public financial 
management processes for more efficient allocation within 
the health sector and better execution of budgets will 
be needed. More resources are only part of the solution, 
and more efficiency in the flow of funds and flexibility in 
their utilization is equally important. However, given the 
current economic situation, other sources would also need 
to account for a large proportion of the funding required. 
Donor appetite for building strong and resilient health 
systems will be high and countries in South Asia should 
mobilize focused long-term funding directed to newborn 
health through these avenues including existing financing 
platforms such as the Global Financing Facility, as some 
are already doing.

 http://apps.who.int/nha/database/country_profile/index/en.
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7. Discussion and conclusion

Our modelling shows that despite conservative economic 
assumptions due to COVID-19, there are high positive returns 
to investing in a best-buy package of interventions to achieve 
the SDG targets for NMR in all countries. This is critical 
information to guide investment decisions as governments 
and donors prioritize where and how to spend their limited 
resources, further constrained in the current context of the 
COVID-19 pandemic.  

It is feasible for all countries to meet the SDG targets but this 
would require much greater accelerations in the annual rates 
of reduction for NMR than the path they are currently on. 
While we have assumed linear scale-up in the model over a 
ten-year period, with the advent of COVID-19 and subsequent 
drops in coverage over the short-term, this would imply 
coverage maintenance in the first few years with faster scale 
up for the remainder of the decade.  

Our modelling shows that no country can meet the SDG 
targets without improving the quality of care provided 
to mothers and their babies during the intrapartum and 
immediate post-partum period, and substantially scaling up 
of available hospital-based full supportive care for small and 
sick newborns.  There will be large gains from converting 
what is currently ‘crude coverage’ of facility births to ‘effective 
coverage’. Consistently, the interventions with the largest 
gains in terms of newborn lives saved occur at the time of 
birth, including care for all mothers and babies during labour 
and delivery, neonatal resuscitation, and cord care including 
chlorhexidine. In addition to these services at the time of 
birth many more mothers will require multiple micronutrient 
supplementation. In Pakistan, Afghanistan and Bangladesh, 

a large scale up of nutritional interventions for pregnant 
mothers or the introduction of folic acid pre-conception will 
also be needed. 

This investment case highlights the importance of investing 
in a strong and resilient health system, capable of providing 
comprehensive care to newborns and their mothers. This 
would position countries to add other life-saving interventions 
not included within the current LiST modelling, such as 
antenatal corticosteroids, surfactant to mature lungs of 
premature babies, etc., as country health systems mature.

Some specific best-buy interventions in country packages 
may provide considerable synergies between investing in 
newborn health and pandemic preparedness. Scaling up 
BEmONC and CEmONC coverage and quality will entail 
greater availability of health workers skilled in emergency 
management, greater availability of oxygen, and improved 
infection control practices, all of which are part of a 
comprehensive response to the COVID-19 pandemic.

We do not propose or cost specific country-level strategies 
to achieve the scale up in coverage or quality required. 
However, to ensure a realistic estimate of costs, we have 
included cost loadings to account for the programme and 
health systems costs associated with a large scale-up of 
intervention coverage. It should be noted that there are two 
main platforms of delivery where interventions would require 
scaling up: at the community level and at the clinical/facility 
level.  As countries develop roadmaps to meet the SDGs 
they would need to formulate strategies which would work in 
their own contexts to meet the intervention coverage targets. 
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For example, strategies to improve retention, motivation 
and performance of human resources for health might differ 
across countries; strategies to reach more remote and 
vulnerable populations might require different supply and 
demand-side strategies and countries might differ in the 
specific elements of their health systems that might need 
strengthening.   

Another question is whether or not it is realistic for countries 
to achieve 90-95% coverage of interventions during labour and 
delivery, or even of nutritional interventions during the antenatal 
period. While countries in the region such as Sri Lanka, the 
Maldives and Bhutan have demonstrated that this is possible, 
it would require consistent, long-term and high-level political 
and financial commitments, both  by central governments as 
well as state/provincial governments in highly decentralized 
countries such as India and Pakistan, at a time of mounting fiscal 
pressures and a severe global economic recession.

The current COVID-19 crisis makes this investment case on 
newborn health even more timely. As countries are struggling 

to control the current pandemic, the indirect negative 
impacts on newborn health are bound to be substantial, at 
least in the short-term. Previous experience from the Ebola 
epidemic showed large disruptions in routine services for 
maternal, newborn and child health. Further, economic 
hardship as a result of this crisis, especially amongst the 
most vulnerable populations, further threaten to ruin gains 
made thus far for newborns through reductions in the 
demand for health services. Within what we know at 
June 2020 we have accounted for COVID-19 impacts 
through conservative assumptions made regarding 2020 
baseline NMR, coverage of interventions and their 
quality, zero GDP growth projected till 2030 and an 
additional 50% cost increase.This results in a conservative 
model, and yet even with these constraints, achieving the 
SDG is within reach and the returns on investing in newborn 
health are high across all countries in the region. Investing in 
newborns needs a long-term perspective and provides good 
value for money. It is essential that the health of newborns 
is not forgotten as countries deal with COVID-19 and its 
aftermath.

©
 U

N
IC

E
F/

A
fg

h
an

is
ta

n
/U

N
01

59
87

5/
N

ie
kp

o
r/

20
18



47

References

References

Agha, S., Fitzgerald, L., Fareed, A., Rajbhandari, P., 
Rahim, S., Shahid, F., … & Currie, S. (2019). Quality 
of labor and birth care in Sindh Province, Pakistan: 
Findings from direct observations at health facilities. 
PLOS ONE, 14(10), e0223701. 

Ahmed, S., Srivastava, S., Warren, N., Mayra, K., Misra, 
M., Mahapatra, T., & Rao, K.J. (2019). The impact of a 
nurse mentoring program on the quality of labour and 
delivery care at primary health care facilities in Bihar, 
India. BMJ Global Health, 4(6). 

Akseer, N., Kamali., M., Arifeen, S.E., Malik, A., Bhatti, 
Z., Thacker, N., … & Bhutta, Z. (2017). Progress in 
maternal and child health: How has South Asia fared? 
BMJ, 357. 

Althabe, F., Belizán, J.M., McClure, E.M., 
Hemingway-Foday, J., Berrueta, M., Mazzoni, A., 
… & Mahantshetti, N.S. (2015). A population-based, 
multifaceted strategy to implement antenatal 
corticosteroid treatment versus standard care for 
the reduction of neonatal mortality due to preterm 
birth in low-income and middle-income countries: the 
ACT cluster-randomised trial. The Lancet, 385(9968), 
629–639. 

Ansari, N., Manalai, P., Maruf, F., Currie, S., 
Stekelenburg, J., Van Roosmalen, J., … & Tappis, 
H. (2019). Quality of care in early detection and 
management of pre-eclampsia/eclampsia in health 
facilities in Afghanistan. BMC Pregnancy and Childbirth, 
19(1), 36. 

Atiqzai, F., Manalai, P., Amin, S.S., Edmond, K.M., 
Naziri, M., Soroush, M.S., … & Stekelenburg, J.J. 
(2019). Quality of essential newborn care and neonatal 
resuscitation at health facilities in Afghanistan: A 
cross-sectional assessment. BMJ Open, 9(8). 

Blencowe, H., Lee, A.C., Cousens, S., Bahalim, A., 
Narwal, R., Zhong, N., … & Vos, T. (2013). Preterm 
birth–associated neurodevelopmental impairment 
estimates at regional and global levels for 2010. 
Pediatric Research, 74, 17–34. 

Bollinger, L.A., Sanders, R., Winfrey, W., & Adesina, 
A. (2017). Lives Saved Tool (LiST) costing: A module to 
examine costs and prioritize interventions. BMC Public 
Health, 17(4), 782. 

Burstein, R., Henry, N.J., Collison, M.L., et al. (2019). 
Mapping 123 million neonatal, infant and child deaths 
between 2000 and 2017. Nature, 574, 353–358. 

Chou, V.B., Bubb-Humfryes, O., Sanders, R., Walker, N., 
Stover, J., Cochrane, T., … Walker, D.G. (2018). Pushing 
the envelope through the Global Financing Facility: 
Potential impact of mobilising additional support to 
scale-up life-saving interventions for women, children 
and adolescents in 50 high-burden countries. BMJ 
Global Health, 3(5), e001126. 

Chou, V.B., Walker, N., & Kanyangarara, M. (2019). 
Estimating the global impact of poor quality of care 
on maternal and neonatal outcomes in 81 low-and 
middle-income countries: A modeling study. PloS 
Medicine,16(12). 

Dandona, R., Kumar, A.G, Henry, N.J., Joshua, V., 
Ramji, S., et al. (2020). Subnational mapping of under-5 
and neonatal mortality trends in India: The Global 
Burden of Disease Study 2000–17. The Lancet, 395, 
1640–1658. 

Hammit, J. (2017). Extrapolating the value per statistical 
life between populations: Theoretical implications. 
Journal of Benefit-Cost Analysis, 10(1), 215–225. 

Hug L, Alexander, M., You, D., & Alkema, L. (2019). 
National, regional, and global levels and trends in 
neonatal mortality between 1990 and 2017, with 
scenario-based projections to 2030: A systematic 
analysis. The Lancet Global Health, 7, e710–720. 

Jones, S.A., Gopalakrishnan, S., Ameh, C.A., White, S., 
& van den Broek, N.R. (2016). ‘Women and babies are 
dying but not of Ebola’: the effect of the Ebola virus 
epidemic on the availability, uptake and outcomes of 
maternal and newborn health services in Sierra Leone. 
BMJ Global Health, 1(3), e000065. 

Kancherla, V., & Oakley Jr, G.P. (2018). Total prevention 
of folic acid-preventable spina bifida and anencephaly 
would reduce child mortality in India: Implications in 
achieving Target 3.2 of the Sustainable Development 
Goals. Birth Defects Research, 110(5), 421–428. 

Kanyangarara, M., Chou, V.B., Creanga, A.A., & Walker, 
N. (2018). Linking household and health facility surveys 
to assess obstetric service availability, readiness and 
coverage: Evidence from 17 low-and middle-income 
countries. Journal of Global Health, 8(1). 

Lee, A.C., Katz, J., Blencowe, H., Cousens, S., Kozuki, 
N., Vogel, J.P., … & Caulfield, L.E. (2013). National 
and regional estimates of term and preterm babies 
born small for gestational age in 138 low-income and 
middle-income countries in 2010. The Lancet, 1(1), 
e26–e36. 



48

References

Lee, A.C., Kozuki, N., Blencowe, H., Vos, T., Bahalim, 
A., Darmstadt, G.L., … & Lawn, J.E. (2013). Intrapar-
tum-related neonatal encephalopathy incidence and 
impairment at regional and global levels for 2010 with 
trends from 1990. Pediatric Research, 74, 50–72. 

Maruthappu, M., Watson, R.A., Watkins, J., Zeltner, 
T., Raine, R., & Atun, R.J. (2017). Effects of economic 
downturns on child mortality: A global economic 
analysis, 1981–2010. BMJ Global Health, 2(2), e000157. 

Ministry of Health and Family Welfare. (2014). India 
Newborn Action Plan. New Delhi, India: Government of 
India. 

Molina, R.L., Neal, B.J., Bobanski, L., Singh, V P., 
Neville, B.A., Delaney, M.M., … Semrau, K.E. (2020). 
Nurses’ and auxiliary nurse midwives’ adherence to 
essential birth practices with peer coaching in Uttar 
Pradesh, India: A secondary analysis of the BetterBirth 
trial. Implementation Science, 15(1), 1–10. 

NIPORT. (2020). Bangladesh – Health Facility Survey 
2017. National Institute of Population Research and 
Training (NIPORT), Dhaka. Available at: <file:///C:/
Users/Susan/AppData/Local/Temp/ddi-documenta-
tion-english_microdata-3644.pdf>, accessed 2 April 
2021.

Roberton, T., Carter, E.D., Chou, V.B., Stegmuller, A., 
Jackson, B.D., Tam, Y., … Walker, N.J. (2020). Early 
estimates of the indirect effects of the coronavirus 
pandemic on maternal and child mortality in low-and 
middle-income countries. SSRN Electronic Journal.

Robinson, L., & Hammit, J. (2019). Valuing nonfatal 
health risk reductions in global benefit-cost analysis. 
Guidelines for Benefit-Cost Analysis, Working Paper 2. 
Available at: <https://cdn1.sph.harvard.edu/wp-content/
uploads/sites/2447/2017/09/Robinson-Hammitt-Nonfa-
tal-Risks-2017.10.19.pdf>, accessed 6 April 2021.

Robinson, L., Hammit, J., Ceccini, M., & Chalkidou, 
K. (2019). Reference case guidelines for benefit-cost 
analysis in global health and development. Boston: 
Harvard TH Chan School of Public Health. Available 
at: <https://sites.sph.harvard.edu/bcaguidelines/>, 
accessed 6 April 2021.

Robinson, L., Hammit, J., Jamison, D., & Walker, D. 
(2019). Conducting benefit-cost analysis in low and 
middle-income countries: Introduction to the Special 
Issue. Journal of Benefit-Cost Analysis, 10(1), 1–14. 

Robinson, L., Hammit, J., O’Keeffe, L., & Munk, 
C. (2017). Benefit-cost analysis in global health and 
development: Current practices and opportunities 

for improvement. Scoping Report. Boston: Harvard 
TH Chan School of Public Health. Available at: 
<https://cdn1.sph.harvard.edu/wp-content/uploads/
sites/2447/2017/05/BCA-Guidelines-Scoping-Report-Re-
view-Draft.pdf>, accessed 6 April 2021. 

Robinson, L., Hammitt, J., & O’Keeffe, L. (2019). 
Valuing mortality risk reductions in global benefit-cost 
analysis. Journal of Benefit-Cost Analysis, 10(1), 15–50.
 
Stenberg, K., Hanssen, O., Edejer, T.T.-T., Bertram, M., 
Brindley, C., Meshreky, A., … Sanders, R.J. (2017). 
Financing transformative health systems towards 
achievement of the health Sustainable Development 
Goals: A model for projected resource needs in 67 
low-income and middle-income countries. The Lancet 
Global Health, 5 (9), e875–e887. 

Vail, B., Morgan, M.C., Spindler, H., Christmas, A., 
Cohen, S.R., & Walker, D.M. (2018). The power of 
practice: Simulation training improving the quality 
of neonatal resuscitation skills in Bihar, India. BMC 
Pediatrics, 18(1), 291. 

Walker, N. (2013). The Lives Saved Tool in 2013: New 
capabilities and applications. BMC Public Health, 
13(suppl 3), S1–30. 

Walker, N., Tam, Y., & Friberg, I.K. (2013). Overview of 
the Lives Saved Tool (LiST). BMC Public Health, 13(3), 
S1. <doi:10.1186/1471-2458-13-S3-S1>

Wang, W., Mallick, L., Allen, C., & Pullum, T.J. (2019). 
Effective coverage of facility delivery in Bangladesh, 
Haiti, Malawi, Nepal, Senegal, and Tanzania. PLOS 
ONE, 14(6). 

Wong, B., & Radin, M. (2019). Benefit-cost analysis of 
a package of early childhood interventions to improve 
nutrition in Haiti. Journal of Benefit-Cost Analysis, 
10(1). 

World Bank. (2019). World Development Indicators. 
Available at: <http://datatopics.worldbank.org/world-de-
velopment-indicators/>, Accessed 20 December 2019.

World Bank. (2020). Global Economic Prospects June 
2020.  Publication no. 10.1596/978-1-4648-1553, World 
Bank. 

WHO. (2020). Global health estimates: Life expectancy 
and leading causes of death and disability. Life 
Tables. Global Health Observatory Data, World Health 
Organization (WHO). Available at: <www.who.int/gho/
mortality_burden_disease/life_tables/life_tables/en/>, 
Accessed 6 April 2021.



49

Annex 1

ANNEX 1 - Methodology notes

Modelling of lives saved

• Years of modelling: 2021-2030. 
• Scale-up: Linear. While it is unlikely that scale up in 

countries follows a linear pattern, this approach was 
chosen for consistency across the different interventions, 
and as most countries tend to use linear projections in 
country level strategies and budgeting. Further, with no 
good evidence pointing to alternate scale up patterns 
being commonly practised or more effective for the 
interventions under consideration, a linear projection was 
considered the most appropriate.

• Baseline data: All baseline data was reviewed by UNICEF 
 country offices and updated based on their feedback. 

Country IGME (2018) DHS (Year)

Afghanistan 37 22 (2015) 

Bangladesh 17 30 (2017-18) 

Bhutan 16 NA 

India 23  30 (2015-16)

Nepal 20  19 (2016)

Pakistan 42 42 (2017-18)

Neonatal mortality rate
 We had the option of using either 2018 IGME estimations 
or NMR available in the latest Demographic and Health 
Surveys (DHS) for baseline NMR. We relied on the advice 
provided by the UNICEF country offices regarding which 
source to use (and which source would have the greater 
local-buy-in).

Only Afghanistan and Bangladesh had substantial differences 
in the estimates between the two sources. Table A1.1 
provides the NMR estimates from both sources (the source 
used for each country is in bold). The IGME estimates from 
2018 were used as baseline NMR in all countries except 
Bangladesh.

Table A1.1 Newborn mortality estimates

Table A1.2 Cause of newborn mortality data in LiST

Cause of neonatal mortality data
We used the information available by default in LiST for most 
countries except Pakistan, where the causes were updated 
by UNICEF. The source of this data in LiST is estimates from 

the World Health Organization (WHO 2000-2017 https://
www.who.int/healthinfo/global_burden_disease/estimates/
en/index2.html).Table A1.2 below provides information on the 
causes of neonatal mortality in each country.

Prematurity 
%

Asphyxia 
%

Sepsis
 %

Congenital 
abnormality 

%

Pneumonia 
%

Tetanus 
%

Diarrhoea 
%

Other 
%

Afghanistan 30.4 26.3 14.5 8.1 6.7 2.7 1.1 10.2 

Bangladesh 29.8 22.7 19.8 12.9 6.0 0.4 0.6 7.6 

Bhutan 33.9 21.9 16.5 14.2 5.2 0.3 0.3 7.7 

India 43.9 18.9 12.4 11.1 5.1 0.8 0.7 7.1 

Nepal 33.5 22.9 15.9 13.1 5.8 0.6 0.6 7.6 

Pakistan 39.0 21.0 17.0 6.2 6.3 2.5 1.3 6.7 

https://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. Table A2 below provides information on the causes of neonatal mortality in each country
https://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. Table A2 below provides information on the causes of neonatal mortality in each country
https://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. Table A2 below provides information on the causes of neonatal mortality in each country
https://www.who.int/healthinfo/global_burden_disease/estimates/en/index2.html. Table A2 below provides information on the causes of neonatal mortality in each country


50

Annex 1

Baseline coverage of interventions
The most recent national level surveys were used for baseline 
intervention coverage levels. These coverage levels were 
assumed as the baseline coverage for 2020. The following 
national level surveys were used:

• Afghanistan: Afghanistan health survey 2018 and DHS 
2015

• Bangladesh: DHS 2017-18
• India: National family health survey 4 (2015-16)
• Bhutan: Annual health bulletin 2019 and National 

nutrition survey 2015
• Nepal: Demographic and health survey 2016
• Pakistan DHS 2017-18

Coverage for several critical interventions that are effective in 
reducing newborn mortality are not available in national level 
surveys. For example, most countries do not have national 
level estimates for coverage of interventions such as neonatal 
resuscitation, kangaroo mother care or full supportive care 
for premature babies or those with sepsis and pneumonia. 
For interventions delivered at birth or immediately after 

birth, LiST uses proxy coverage for deliveries by skilled birth 
attendant or facility level deliveries. The method used by 
LiST to do this is to first estimate the levels at which facility 
births take place (Assisted Delivery at Home, Essential Care, 
BEmONC or CEmONC), and then estimate the coverage 
of interventions according to where they are delivered. For 
example, clean birth practices or immediate assessment and 
stimulation of the newborn are assumed to be delivered at 
all levels, however antibiotics for pPRoM are only delivered at 
the BEmONC or CEmONC levels.  However, the assumption 
within LiST is that 100% of those births receive the said 
intervention if required implying no gap in quality. 

However, we know this not to be the case and many studies 
have documented the gap in quality provided by skilled birth 
attendants to mothers and their newborns across the South 
Asian context. Therefore, we adjusted the baseline coverage 
for interventions during birth to reflect more adequately the 
‘effective’ coverage of these interventions (Wang et al., 2019). 
Table A1.3 provides the studies used to inform the quality 
gaps reflected in the modelling. Where available, we used 
data from direct observation studies. 

Table A1.3  Studies used to inform quality coverage

Country Studies used to inform quality coverage 

Afghanistan

Atiqzai, F., Manalai, P., Amin, S.S., Edmond, K.M., Naziri, M., Soroush, M.S., … Stekelenburg, J. J. (2019). Quality of 
essential newborn care and neonatal resuscitation at health facilities in Afghanistan: A cross-sectional assessment. BMJ 
Open, 9(8). <doi:10.1136/bmjopen-2019-030496>.

Ansari, N., Manalai, P., Maruf, F., Currie, S., Stekelenburg, J., Van Roosmalen, J., … & Tappis, H. (2019). Quality of care 
in early detection and management of pre-eclampsia/eclampsia in health facilities in Afghanistan. BMC Pregnancy and 
Childbirth, 19(1), 36. 

Bangladesh 

Wang, W., Mallick, L., Allen, C., & Pullum, T.J. (2019). Effective coverage of facility delivery in Bangladesh, Haiti, Malawi, 
Nepal, Senegal, and Tanzania. PLOS ONE, 14(6). <https://doi. org/10.1371/journal.pone.0217853>.

We used the ratio of effective coverage to crude coverage of facility level deliveries from this paper (from the 2014 DHS) 
and applied it to the 2017–2018 crude coverage to calculate the ‘effective coverage’ for 2017-2018.

Bhutan No information available. Assumed a 25% reduction in quality of interventions delivered at birth.

India 

Ahmed, S., Srivastava, S., Warren, N., Mayra, K., Misra, M., Mahapatra, T., & Rao, K.J. (2019). The impact of a nurse 
mentoring program on the quality of labour and delivery care at primary health care facilities in Bihar, India. BMJ 
Global Health, 4(6). <doi:10.1136/bmjgh-2019-001767>.

Vail, B., Morgan, M.C., Spindler, H., Christmas, A., Cohen, S.R., & Walker, D.M. (2018). The power of practice: Simulation 
training improving the quality of neonatal resuscitation skills in Bihar, India. BMC Pediatrics, 18(1), 291. <https://doi.
org/10.1186/s12887-018-1254-0>.

Molina, R.L., Neal, B.J., Bobanski, L., Singh, V P., Neville, B.A., Delaney, M.M., … Semrau, K.E. (2020). Nurses’ and 
auxiliary nurse midwives’ adherence to essential birth practices with peer coaching in Uttar Pradesh, India: A secondary 
analysis of the BetterBirth trial. Implementation Science, 15(1), 1–10. <https://doi.org/10.1186/s13012-019-0962-7>.
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Nepal 

Wang, W., Mallick, L., Allen, C., & Pullum, T.J. (2019). Effective coverage of facility delivery in Bangladesh, Haiti, Malawi, 
Nepal, Senegal, and Tanzania. PLOS ONE, 14(6). <https://doi. org/10.1371/journal.pone.0217853>.

Instead of individually adjusting quality coverage for each intervention, we used the ‘effective coverage’ for facility level 
births from this study. LiST automatically uses this to calculate the coverage levels of the different birth interventions.

Pakistan 
Agha, S., Fitzgerald, L., Fareed, A., Rajbhandari, P., Rahim, S., Shahid, F., … & Currie, S. (2019). Quality of labor and birth 
care in Sindh Province, Pakistan: Findings from direct observations at health facilities. PLOS ONE, 14(10), e0223701. 
<https://doi.org/10.1371/journal.pone.0223701>.

No changes were made to the defaults in LiST for incidence/
prevalence of diseases or risk factors. LiST uses country level 
data for percent of newborns born pre-term and those small 
for gestational age (SGA) from Lee et al. (2013).

Priority interventions to reduce neonatal mortality

Given the scope of the project, we only considered 
interventions that have a direct impact on newborn mortality 
(as such excluding interventions that only impact stillbirths 
and maternal deaths). The only exception to this was that 
when facility deliveries are scaled up then interventions 
such as active management of third stage labour (AMTSL) 
or induction of labour for pregnancies over 41 weeks 
automatically get scaled up, even though they do not have an 
impact on newborn mortality. 

We recognize that this approach is counterintuitive and does 
not represent a health systems approach as we exclude 
some interventions that would protect mothers. However, 
inherent in all modelling is the need to define the scope of 
the exercise in line with the primary objective, i.e. advocating 
for increased coverage of neonatal interventions and hence 
this decision. For those newborn interventions that also have 
impact on mothers’ health, the modelling provides estimates 
of total costs as well as the number of maternal lives saved, 
stillbirths and the associated economic benefits.

The table below provides the full list of interventions that 
have an impact on neonatal mortality included in LiST. In our 
modelling, we excluded WASH interventions as they only 
impact deaths due to diarrhoea, which accounts for a very 
small proportion of neonatal deaths. As such, it would add 
to the costs without significantly adding to the impact.  We 
also excluded IPTp as most countries in South Asia do not 

have programmes for this. We have also not considered 
antenatal corticosteroids. Current efficacy levels in LiST for 
this intervention are set at 0 due to research recognizing the 
danger of administering corticosteroids in settings where 
gestational age might not be known (Althabe et al., 2015). 

Additionally, for antenatal corticosteroids to be effective they 
need to be administered 24 hours prior to birth, which would 
not be effective in settings such as South Asia where we 
know a majority of women in premature labour arrive late.

However, in taking this approach, we recognize that in 
a health systems maturity model, interventions such as 
antenatal corticosteroids would be added once the health 
system had further matured – and it would be an important 
intervention, as would other interventions that involve 
managing a complicated pregnancy, including drugs to stop 
premature labour, which is also not included in the modelling. 
These are limitations of modelling that breaks down the 
marginal efficacy of each different intervention.

Finally, we did not increase coverage of contraceptive 
prevalence, with a view to keeping the focus on neonatal 
interventions, and those which more directly impact NMR. 
While countries like Afghanistan and Pakistan with very 
high fertility rates would greatly benefit from scaling up 
family planning, we wanted the focus of this exercise to 
be on priority neonatal interventions. It should be noted 
however, that scaling up CPR, while it does not have a 
large impact on NMR, it would substantially reduce the 
costs of meeting the SDG targets.

It should be noted that the package of interventions varied 
in each country and not all interventions in Table A1.4 below 
were scaled up in every country.

Country Studies used to inform quality coverage 
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Table A1.4 Definition of interventions as per LiST

Interventions Definition as per LiST

Pre-conception period

Folic acid supplementation/fortification 
pre-conception

Percent of women 15-49 that are taking folic acid supplements (5.0 mg folic acid per day) or have 
appropriate food fortification around the time of pregnancy.

Pregnancy

Tetanus toxoid vaccination 

Percent of neonates who are protected at birth (PAB) from tetanus infection. PAB is defined as the 
percent of women who received two doses of tetanus toxoid during this pregnancy or ever: Received 
at least 2 doses, the last within 3 years; received at least three doses, the last within 5 years; received 
at least 4 doses, the last within 10 years; or received at least five doses during lifetime. Also known as  
TT2+ 

Multi micronutrient supplementation in 
pregnancy 

Percent of pregnant women taking a multiple micronutrient supplement daily. A multiple micronutrient  
supplement  is  defined as  a supplement  containing at  least  iron, folate, and additional vitamins/
minerals. 

Balanced energy – protein 
supplementation

Percent of pregnant women who are food insecure who receive balanced energy-protein (BEP) 
supplementation 

Calcium supplementation Percent of pregnant women taking 1g of calcium daily. 

At birth

Clean birth practices 

Percent of deliveries where clean birth practices are performed, including handwashing by the 
attendant, cleaning the maternal perineum, using a clean birth surface, clean cutting and tying of the 
cord, and hygienic cord and skin care immediately after delivery. 
The default assumption is that 100% of skilled birth attendant in the home and 100% of institutional 
deliveries are using clean birth practices

Labour and delivery management 

Percent of women receiving labour and delivery management from a skilled birth attendant. 
The default assumption is that 100% of skilled birth attendant in the home and 100% of institutional 
deliveries have access to the appropriate facilities for the given level of care. However, the nature of 
this labour and delivery management is assumed to differ based on the location at which the delivery 
occurs (because of the differing availability of supplies, equipment, and skills of birth attendants at 
different levels of care). For this reason, the intervention of “labour and delivery management” has 
different effectiveness values at different levels of care.

Immediate assessment and 
stimulation 

Percent of deliveries where rubbing and drying of the neonate immediately after delivery is 
performed. 
The default assumption is that 100% of skilled birth attendant in the home and 100% of institutional 
deliveries are using appropriate and immediate assessment and stimulation.

Neonatal resuscitation 
Percent of deliveries with access to detection of breathing problems and resuscitation (with a mucous 
extractor). The default assumption is that 100% of institutional deliveries have access to neonatal 
resuscitation, if needed.

Antibiotics for pPRoM 

Percent of pregnant women with premature rupture of the membranes (pPRoM) who are not in 
labour and are given oral erythromycin (250mg, 4 times daily for 7 days) to prevent infection. The 
default assumption is that 100% of BEmOC and 100% of CEmONC deliveries have access to 
antibiotics for preterm prelabour rupture of membranes, if needed.
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Preventative after birth

Clean postnatal care practices Percent of neonates where the mother washes her hands frequently, the child lives in clean 
enviroment, and no harmful practices are performed.

Chlorhexidine Percent of neonates with chlorhexodine applied after birth to the cord.

Insecticide treated nets (ITNs) Percent of households owning at least one insecticide treated bednet (ITN).

Interventions Definition as per LiST

At birth

MgSO4 management of eclampsia 
Percent of pregnant women receiving magnesium sulfate for eclampsia during delivery. The default 
assumption is that 100% of BEmONC and 100% of CEmONC deliveries have access to MgSO4  for 
eclampsia, if needed.

Active management of third stage 
labour (AMTSL)

Percent of women with their third stage of labour managed actively. Active management of the third 
stage of labour (AMTSL) is defined as controlled cord traction, uterine massage, and appropriate 
oxytocics. The default assumption is that 100% of BEmONC and 100% of CEmONC deliveries have 
appropriate active management during and after delivery.

Induction for pregnancies 41+ weeks 

Percent of women who are 41 or more weeks pregnant who are managed with induction of labour as 
appropriate. The default assumptions are that 100% of CEmONC deliveries have access to induction 
of labour for post-term pregnancies, if needed. 
The current impact of this intervention is only on  stillbirths.

Age-appropriate breastfeeding 
(breastfeeding promotion)

Percentage of children whose mothers receive activities designed to promote breastfeeding: one-on-
one or group meetings. Promotion activities can take place within the health system, at the home/
community level, or both. Health system interventions include the Baby-Friendly Hospital Initiative, 
establishment of rooming-in practices, organizational support on breastfeeding outcomes, etc. 
Home/community level interventions include one-on-one counseling by home visit or telephone, 
home support by father or grandparent, group counseling, group meetings, social mobilization, mass 
media, social media, etc. 
Breastfeeding promotion is applied to breastfeeding prevalence as an increased odds of “age-
appropriate breastfeeding” (that is, exclusive breastfeeding for children under 6 months, and any/
continued breastfeeding for children 6-23 months). Each of the three promotion channels (health 
system, home/community, or both) has a different impact on breastfeeding prevalence.

Early initiation of breastfeeding The percent of children who begin breastfeeding within 1 hour of birth.

Exclusive breastfeeding for 1 month Percent of neonates where the mother washes her hands frequently, the child lives in a clean 
environment, and no harmful practices are performed.
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Interventions Definition as per LiST

Curative after birth 

Case management of 
premature newborns

This refers to the sum of the three levels of management of prematurely born infants in the neonatal period: 
thermal care, Kangaroo mother care, and full supportive care for prematurity. See below for details on each 
intervention.

• Thermal care Percent of neonates whose mother delays the infant’s bath and practices skin- to-skin contact in order to 
maintain thermal control of the infant.

• Kangaroo mother care 
Percent of premature neonates receiving facility-based kangaroo mother care (KMC). KMC is defined as 
continuous skin-to-skin contact between a mother and her newborn as well as frequent and exclusive 
breastfeeding.

• Full supportive care for 
prematurity

Percent of prematurely born neonates who have access to and receive hospital-based full supportive care, 
including KMC, feeding support/IV fluids, infection prevention/management, oxygen provision, management of 
neonatal jaundice, nasal CPAP/IPPV (as required), and surfactant for respiratory distress syndrome.

Case management of 
newborns with sepsis/
pneumonia

This refers to the sum of the three levels of case management for severe infection in the neonatal period: oral 
antibiotics, injectable antibiotics, and full supportive care. See below for details on each intervention.

• Oral antibiotics for 
neonatal sepsis/
pneumonia

Percent of neonates with suspected sepsis/pneumonia treated with oral antibiotics.

• Injectable antibiotics 
for neonatal sepsis/
pneumonia

Percent of neonates with suspected sepsis/pneumonia treated with injectable antibiotics.

• Full supportive care 
for neonatal sepsis/
pneumonia

Percent of neonates with suspected sepsis/pneumonia treated with hospital- based full supportive care, 
including oxygen, IV fluids, IV antibiotics, blood transfusion, phototherapy,  etc. as needed.

ORS for diarrhoea
Percent of children 0-59 months with suspected diarrhoea treated with oral rehydration solution (ORS), including 
sachets or pre-mixed solutions. This indicator does not include homemade sugar-salt solution or recommended 
home fluids due to lack of adequate data.

Approach to costing

We used the LiST costing module to develop costs of scaling 
up interventions to meet the neonatal mortality SDG targets. 
Our costing approach followed Bollinger and colleagues’ 
documentation of the LiST costing module (Bollinger et al., 
2017) and we drew on Chou and colleagues’ 2018 work for 
the Global Financing Facility partnership (Chou et al., 2018).
The LiST costing module is a linear deterministic model 
using an ingredients-based approach to costing (Bollinger et 
al 2017).  Given the time constraints, we did a rapid review/
validation exercise of the default costing data available in LiST 
that relied on best-guess estimate reviews of default data in 
consultation with UNICEF country offices. We benchmarked 
the final costs against the available studies for India, 
Bangladesh and Pakistan we have identified in our literature 
review, which were provided in the Situation Analysis.

All annual costs are measured using the currency base year (i.e. 
2018), that is the last year for which country data such as inflation 
was available at the time of modelling, which is different to the 
model base year (i.e. 2020), which is the year of commencing the 
scale-up of interventions. Both costs and benefits are measured 
in constant values, i.e. inflation-adjusted, so only real increases in 
value will be reflected in annual calculations.

LiST costing does not distinguish costs between different 
socio-economic groups, while in reality it is likely to be more 
expensive to reach services to the more vulnerable sections 
of society that are harder to reach or more remote. These 
differences have been accounted for by applying programme 
and health system loadings to the overall costs. As such we 
do not attempt to present intervention specific costs as it is 
very difficult to segregate health system level costs on the 
basis of individual interventions. 
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Intervention components
The LiST costing module contains default cost data for 
interventions based on a standard package of drugs, supplies 
and staff time developed through an international Delphi 
study of medical expert opinion. We used this default package 
of components as being the standard in ROSA countries, 
although the cadre of staff providing the services was 
reviewed for country level accuracy. As none of the standard 
package of neonatal interventions in LiST included costs 
for caesarean sections, but these are an implied part of the 
CEmONC services being scaled up, the standard per-service 
costs for caesarean sections quoted in LiST’s ‘maternal’ 
interventions was applied to a proportion of CEmONC 
deliveries.

Drugs and consumables
Default drugs and supply prices in LiST are extracted from 
the MSH International Medical Products Price Guide and 
the UNICEF supply catalogue. These are international 
prices commonly used in costing exercises. Unit costs for 
a representative sample of commonly used and expensive 
items in each country have been checked by UNICEF country 
offices, and used to adjust all default unit costs based on an 
average cost multiplier. 

Index drug and supply costs were not available for 
Afghanistan, Pakistan and Bhutan. In the other countries, drug 
and supply costs had varied significantly from those used by 
default in LiST, requiring sizeable cost multipliers, so rather 
than using LiST defaults for these three countries without 
data, drug and supply costs for Bangladesh were used in 
Pakistan and Afghanistan. However, default costs were 
applied in Bhutan. The default LiST loadings for wastage and 
logistics were applied to drugs and supply costs as applied by 
Chou et al. (2018) – these defaults varied by country based on 
previous modelling of these costs when LiST costing was first 
developed.

Salaries
Default salary costs in OHT/LiST are drawn from 
WHO-CHOICE estimates (2005) but our initial review found 

these to be inaccurate, and noted significant variation in 
average salaries for the same cadre between countries 
in the region. As salaries constitute a significant part of 
overall costs we have updated this information on the 
advice of UNICEF country offices or based on publicly 
available salary scales. Most cadres had wide ranges in 
quoted salary, depending on qualifications, experience 
and benefits/incentives, but LiST requires an ‘average’ 
salary estimate per cadre. We calculated these averages by 
assuming that care under a large scale-up scenario would 
mostly be provided by junior or mid-level staff within each 
cadre, taking 40% of the difference between the highest 
mid-level salary and the lowest junior salary, and adding 
this to the lowest junior salary to represent a moderate 
level of qualifications and experience. 

All known monetary benefits and incentives were included 
in calculating salaries.  For countries where these data 
were not readily available (Afghanistan) we used the 
default WHO/CHOICE estimates, as inter-country salary 
variation meant applying neighbouring country salary scales 
would be unlikely to be appropriate. 

By default, LiST assumes all cadres work an average of 6 
clinical hours per day, and 240 days per year, with a 3.1% 
salary increment per year – these defaults were retained 
for this analysis.

Inpatient days and outpatient visits
The WHO-CHOICE study (2010) produced estimates 
for each ROSA country of the ‘hotel’ costs of inpatient 
days and outpatient visits. These costs include hospital 
operational costs and maintenance, personnel, diagnostics, 
commodities, food etc., but exclude drugs. To avoid double 
counting of consumables and personnel time (already 
costed in the model above), Bollinger et al.’s modelling  of 
the components of the CHOICE estimate was used to 
remove those elements from the cost of inpatient days 
and outpatient visits, to produce the default costs for 
these items present in LiST costing. See table below from 
Bollinger et al. (2017).

Personnel (%)
Consumable  

(%-excluding drugs 
and labs

Other direct costs (%) Indirect costs  (%)

Hospitals 39% 31.7% 9.8% 19.5%

Health centre 36% 23.4% 8.5% 29.0%

Table A1.5 Percentage composition of component costs within CHOICE estimates for inpatient days (hospitals) 
and outpatient visits (health centres)



56

Annex 1

Above-service-delivery costs
LiST costing requires the user to supply the amount of, 
or the percentage of additional program costs such as 
supervision, training, monitoring and evaluation at system 
levels other than facilities (i.e. district level management). 
The following table from LiST costing defaults shows the 
estimated percentage loadings applied to overall intervention 
cost (total 15% across all intervention costs) and these 

defaults are used by Chou et al. (2018) in their analysis. We 
assume these defaults in our costing.

Other studies such as Chou et al. 2018 and Stenberg et 
al. 2014 have included costs for infrastructure investment 
to support service expansion and other health system 
costs, which have been estimated based on the ratio 
of infrastructure investments needed to increase health 

Table A1.6 LiST costing default percentage loadings for above-service-delivery costs

Category Value

Programme-specific human resources 1% 

Training 1% 

Supervision 2% 

Monitoring and evaluation 2% 

Infrastructure 2% 

Transport 2% 

Communication, media, and outreach 1% 

Advocacy 1% 

General programme management 2% 

Community health worker training 1% 

Other 0 

service coverage, and other health system costs to 
the commodity, labour and service delivery costs 
associated with interventions. Default ratios vary by 
country income level and are based on the WHO model 
used in a 2014 global investment case (Stenberg et al. 
2014). These loadings were calculated based on the total 
service delivery costs for the program, as in previous 
studies. However, we have identified that applying this 
methodology, intended for whole-of-program costing, at 
the individual intervention level, or for small packages of 
interventions (for example, supplementation interventions 
as a package) will lead to upward biases in costings 
for non-complex interventions and those with modest 
coverage increases. To  account for variation in ‘other 
health system’ costs between interventions delivered 
through different delivery channels (i.e. hospitals vs. 
community settings), and variation dependent on the 
magnitude of the scale-up we have:

• redistributed the overall ‘other health system’ 
costs calculated for the whole program among 
interventions in proportion to the magnitude of 
projected scale up for each intervention (applying 
higher health system costs to those interventions 
with greater scale-up), and 

• applied a discount of 50% of this cost loading to those 
relatively non-complex interventions delivered primarily 
at community level (for example, supplementation), 
in turn redistributing these discounted costs to more 
complex interventions delivered primarily as inpatient 

services (for example, management of eclampsia) 
which were assumed to require substantial investment 
to scale up and improve quality

This ensures the whole-of-programme health system 
costs remain the same as calculated using the methods of 
Stenberg, Chou and others, while allowing more realistic 
costing of individual interventions within the programme. 
Chou et al. (2018), while allowing more realistic costing of 
individual interventions within the program.

Chou et al. (2018) also add an inefficiency loading of 17.5% of 
total costs based on 2010 World Health Report estimates of 
inefficient spending. We applied a 17.5% inefficiency loading 
which declined linearly to 8.25% by 2030, on the assumption 
that substantial investment in quality improvement would 
reduce, but not eliminate, inefficiencies. 

Approach to calculating disability averted

LiST only provides estimates of the mortality (lives saved, 
NMR, etc.) impacts of interventions, and does not estimate 
disability averted. For this reason, researchers need to use other 
sources and approaches to estimate the number of people 
with disabilities whose impairment is reduced or prevented 
through interventions. This typically involves producing a ratio 
of disabilities averted to lives saved for a particular intervention, 
so that the lives saved modelled by LiST can be multiplied by a 
factor to estimate disabilities averted.
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The approach used by Stenberg et al. (2017) only 
considers disability from preterm birth causes, neonatal 
encephalopathy, congenital abnormalities and stunting/
wasting, due to a lack of data sources for other causes. 
However, these are the four most common sources of 
disability in early childhood (Stenberg et al., 2017). As this 
ROSA neonatal investment case is focused only on neonatal 
causes of disability, stunting and wasting effects (and their 
link to proposed interventions) is negligible and will not be 
discussed here. The approach used to estimate disability 
associated with congenital abnormalities is not clearly 
described in their work and seems to rely on data which 
is not publicly available, so cannot be replicated, and other 
estimates of neonatal intervention effects on disability due to 
congenital abnormalities are lacking, beyond that of folic acid 
supplementation on disability due to neural tube defects.
We therefore only considered estimating the disability 
impacts of prematurity and neonatal encephalopathy, as well 
as the case of folic acid supplementation’s impact on neural 
tube defects.

Disability due to prematurity and neonatal encephalopathy
To estimate disability averted as a ratio to lives saved for 
prematurity causes, Stenberg et al. (2017) rely on Blencowe 
et al. (2013), who modelled impacts of preterm birth globally 
and by region for the 2010 Global Burden of Disease report. 
However, they did not appear to take into account evidence in 
this source paper that life-saving interventions for premature 
babies may cause disability in some babies, or save the 
lives of some babies with disabilities, even as they avert 
disability in others (Blencowe et al., 2013). Countries with 
high coverage of good quality interventions for premature 
babies typically have higher rates of related disabilities, as 
the lives saved by intervention are those of babies who are at 
high risk for lifelong disability. Consequently, Stenberg et al. 
(2017) appear to overestimate the disability averted through 
interventions for premature babies. 

Similarly, Stenberg et al. (2017) use the work of Lee et al. 
(2013) to estimate neonatal encephalopathy morbidity, but 
likewise do not appear to consider the known twin effects of 
lifesaving interventions in both averting disability as well as 
saving the lives of babies at high risk for disability, and thus 
they appear to overestimate the impact of interventions to 
prevent or manage neonatal encephalopathy (Lee, Kozuki, 
Blencowe, Vos, Bahalim, Darmstadt, Niermeyer, Ellis, 
Robertson, Cousens, & Lawn, 2013).

Our modified approach utilized the same data as Blencowe 
et al. (2013) and Lee et al. (2013), but was conceptualized as 
modelling the effect on disability rates of transitioning from 
low-moderate coverage health systems to high coverage 
health systems, which is what the proposed scale-up of 
interventions aims to achieve within neonatal services. This 
provides an estimate of the overall effect of intervention 
scale-up on disability rates, including both positive and 
negative impacts.

The best estimate using this method would be based on trends 
in cause-specific disability: mortality ratios over time in South 
Asia, but such data are not available. However, both Blencowe 
et al. (2013) and Lee et al. (2013) produce estimates by region, 
representing all world regions from high income regions 
with high coverage of neonatal interventions and low NMR, 
through to low-income regions with low coverage of neonatal 
interventions and high NMRs. Our approach was to compare 
South Asia to the most similar other region that has somewhat 
higher neonatal intervention coverage and outcomes, and 
represents an approximate ‘desired state’ which our modelled 
package of interventions would aim to achieve. We compared 
cause-specific mortality and morbidity rates in South Asia with 
those in East and South East Asia and the Pacific, modelled in 
Blencowe et al. (2013) and Lee et al. (2013). This region overall 
is close in terms of neonatal service coverage and outcomes to 
the desired state for South Asia after ten years of intervention 
scale-up, and is relatively epidemiologically and demographically 
similar although 5-10 years more advanced in most trends.

This region did not need to be an exact representation of the 
desired state but was simply used to derive approximate 
disability/mortality ratios from a hypothetical transition from 
one health system to the other. In fact, comparing any two 
regions with differing NMRs in either of these papers yielded 
about the same difference-in-difference for disability:mortality 
ratios, consistent with an expected fairly constant and linear 
effect on disability and mortality of scaling up neonatal 
interventions.

Based on this comparison we derived the following:

• From data in Blencowe et al. (2013), for every neonatal 
life saved due to prematurity, there is a small increase 
in the number of neonates with severe disabilities (the 
increase is so small – 0.04 severe disability cases per 
life saved – that it can be considered negligible, and 
therefore we did not calculate disability averted for 
interventions addressing prematurity in this study). 

• From data in Lee et al. (2017), for every neonatal life 
saved due to encephalopathy, there is significant 
decrease in the number of neonates with disabilities 
(0.44 severe disability cases averted per life saved, and 
0.33 mild disability cased averted per life saved).

We then applied the latter ratios to LiST’s calculation of ‘lives 
saved due to asphyxia’ in each country, yielding totals of 
moderate-severe and mild disability cases averted for each 
country per year of intervention. LiST calculates lives saved 
due to asphyxia to be attributable to three interventions in the 
neonatal package: immediate assessment and stimulation, 
labour and delivery management and neonatal resuscitation. We 
assumed that disabilities averted by each intervention would 
be in the same proportion to lives saved by each, and divided 
up attribution of the overall disabilities averted between these 
interventions accordingly.
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Disability averted by folic acid supplementation/
fortification
To estimate disability averted due to folic acid 
supplementation/fortification, we considered aversion 
of neural tube defects and their associated disability and 
post-neonatal mortality. There was wide variation in the 
literature of estimates of neural tube defect prevalence in 
South Asian settings, and of the disability and mortality 
attributable to it. Estimates and assumptions used in 
Kancherla and Oakley (2018) in their model of the impact 
of folic acid supplementation in India yielded a ratio of 0.85 
severe disabilities averted for every life saved at birth, which 
was applied to the lives saved by folic acid supplementation/
fortification calculated by LiST (Kancherla & Oakley, 2018).

Modelling the economic benefits of scaling up neonatal 
health services

Reference cases provide best-practice guidance for 
conducting economic evaluations and have consistently 
being used in high income countries since the late 1990s. In 
2019 Reference Case Guidelines for Benefit-Cost Analysis 
in Global Health and Development (RCG) were released 
and published as a series of papers in a special issue of the 
Journal of Benefit Cost Analysis (Robinson, Hammit, Ceccini, 
& Chalkidou, 2019; Robinson, Hammit, Jamison, & Walker, 
2019). We have adopted the RCG for modelling the economic 
benefits of scaling up neonatal health as follows: 
 
VSL estimates and alternative valuation approaches
To assign a monetary value to health outcomes, economists 
must estimate the ‘Willingness to Pay’ of individuals affected 
by a particular policy. VSL represents the willingness of an 
individual to exchange their income for small changes in their 
risk of mortality and accounts for all outcomes associated 
with a reduced risk of mortality, including pecuniary effects 
such as losses of future earnings and non-pecuniary effects 
such as continuing experiencing the joys of life itself and 
delaying the pain and suffering associated with dying. 
Collecting data on willingness to pay to estimate VSL is 
expensive and necessitates a large number of high quality 
studies, only available for a limited number of countries. 
Based on the existing literature, the RCG recommends 
extrapolating the VSL from the US data using a 1.5 income 
elasticity, which adjusts for the fact that people in relatively 
poorer countries will be willing to spend proportionally less in 
reducing the risk of mortality than people in relatively richer 
countries.  To account for differences in standards of living 
across countries, GNI per capita measured at purchasing 
parity power (PPP) was used. Following the RCG formula 
and with an estimated USD 10 million VSL for the US, we 
estimate the VSL for each country as follows:

Base VSL = US VSL * (Country GNI per capita (PPP)/
US GNI per capita )1.5 

Many contextual factors, such as cultural norms and values, 
household size, and support networks would have an impact 
on how much individuals are willing to spend to increase 
their chances of survival. Other important variables such as 
age and life expectancy would also have an impact on VSL in 
individual countries.  Unfortunately, very little is known about 
the relationship between these variables and VSL in our study 
countries. To explore the uncertainty of the VSL estimates, we 
follow the RCG recommendations and estimate the following 
three alternative VSL metrics: 

• VSL = 100* GNI per capita:  This metric applies the 
OECD ratio (VSL = 100 GNI per capita)  to all countries 
without the income elasticity adjustment. 

• VSL = 160* GNI per capita:  This metric applies the 
US ratio (VSL = 156-166 GNI per capita)  to all countries 
without the income elasticity adjustment.

• VSL age-adjusted: Estimates of VSLY (Value of 
Statistical Life Year) are produced and applied to the 
change in life expectancy for the target population as 
described in the formula below:

VSL age-adjusted  = (Base VSL / Life expectancy of an 
adult of average age) * Change in undiscounted years 
of life expectancy for the policy target group

The VSL age-adjusted formula assumes that when valuing 
mortality risk reductions, people take into account the likely 
decline in health status as they grow older and as a result, 
they average health status over future life years. 

This translates to a constant VSLY, which provides an 
approximation for the expected effects of age and life 
expectancy.  With a constant VSLY, the total VSL for young 
cohorts such as neonates will be higher than the base case 
estimate because they have more years of life expectancy 
than the average adult. For populations nearer the average 
adult age, as it is the case with mothers, estimates will 
converge with those of the base case.To calculate VSL 
Age-Adjusted for Neonates, we have used life expectancy 
at birth data sourced from the World Bank Development 
Indicators (World Bank, 2019). For mothers, we have used 
life expectancy at age of delivery sourced from Spectrum 
and WHO life-tables (Global Health Observatory Data, Life 
Tables retrieved from https://www.who.int/gho/mortality_
burden_disease/life_tables/life_tables/en/). Following the RCG, 
life expectancy at the age of the average adult in each 
country is assumed to be one-half of the life expectancy at 
birth. 

Economic growth assumptions for estimating VSL
As shown in the above formulae, to estimate the VSL during 
the study period (2021-2030) necessitates forecasting GNI 
per capita growth. The most recent World Bank estimates 
of a COVID-19 recession represent a downward revision 

https://www.who.int/gho/mortality_burden_disease/life_tables/life_tables/en/
https://www.who.int/gho/mortality_burden_disease/life_tables/life_tables/en/
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of previous forecasts and provide a bleak picture of 
economic growth in the region. For 2021, India and Pakistan 
economic output is expected to contract by 3.2% and 0.2% 
respectively. Afghanistan and Bangladesh are expected 
to grow by a paltry 1%, followed by Bhutan (1.8%) (World 
Bank, 2020).  In per capita terms this represents economic 
contractions for India, Afghanistan and Pakistan, with the 
remaining countries showing growth rates below 0.7%. 

We have used World Bank Development Indicators data on 
GNI per capita (PPP) and applied per capita growth rates for 
2020 and 2021, estimated from the World Bank economic 

outlook report. We have assumed on average  0% per 
capita growth rates for 2022-2030. Gross National Income 
data projections for each country measured in 2018 constant 
international dollars shown in Table A1.7 were used for estimating 
VSL in each country.

Once the corresponding country VSL (in constant 2018 
international dollars) was calculated following the RCG 
recommended formulae, values were converted to 2018 
constant US dollars to enable a comparison of costs and 
benefits and facilitate country discussions. The resulting VSL 
for 2021 are shown in Table A1.8.

GNI per capita (2018 
international dollars) 2018 2019 2020 2021 2022-2030

Afghanistan $1,960 $1,992 $1,840 $1,815 $1,815 

Bangladesh $4,560 $4,865 $4,877 $4,875 $4,875 

Bhutan $9,680 $10,053 $9,620 $9,679 $9,679 

India $7,680 $8,044 $8,001 $7,666 $7,666 

Nepal $3,090 $3,265 $3,280 $3,295 $3,295 

Pakistan $5,840 $5,921 $5,721 $5,595 $5,595 

Source: World Bank Development Indicators 2018 and authors’ projections based on 2019 economic growth rates produced by the IMF and 2020-
2021 growth projections released by the World Bank in June 2020.

Table A1.7 Country GNI per capita (2018 international dollars)

Table A1.8 2021 Value of Statistical Life approaches: Country results

VSL 2021 
(2018 USD)

Afghanistan Bangladesh Bhutan India Nepal Pakistan

VSL  $12,943 $81,424 $190,100 $111,202 $37,951 $62,994 

VSL = GNI 
per capita * 100 $48,721 $198,130 $340,999 $216,151 $110,308 $139,534 

VSL = GNI 
per capita * 160 $77,954 $317,007 $545,598 $345,841 $176,493 $223,255 

VSL age-adjusted 
(newborns)  $25,886 $162,847 $380,200 $222,405 $75,903 $125,989 

VSL age-adjusted 
(mothers)  $18,649 $119,109 $262,450 $160,778 $53,977 $92,779 

VSLY   $404 $2,260 $5,345 $3,216 $1,082 $1,882 

Economic benefits of reduced disability
The RCG recommends a similar willingness to pay approach to value risk reductions in non-fatal health outcomes 
(Robinson & Hammit, 2019; Robinson et al., 2019) and in the absence of reliable values even from high-income countries, 
the VSLY estimated as part of the calculations of VSL age-adjusted is used to assign a monetary value to a  
health metric such as Quality Adjusted Life Years or Disability-Adjusted Life Years. 

Note *All values in 2018 USD
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Current modelling tools like LiST do not provide these 
metrics, but it is reasonable to assume that individuals 
will place a high value to reducing the risk of disability, 
particularly in environments like South Asia where people 
with disabilities face discrimination, stigma, poverty and 
lack of accessible infrastructures and disability supports. 
For severe disabilities prevented we have assumed the 
same values as per life saved and assume 50% for mild 
disabilities.

Returns on investment
The economic benefits of reduced mortality and disability and 
the scale up costs modelled for each year are discounted at 
the standard constant rate of 3% to calculate their present 
value.  The sensitivity of results to the choice of discount rate 
is examined with results also presented for discount rates of 
5% and 10%. 

The benefit cost ratio is estimated as the present value of 
benefits divided by the present value of costs and shows how 

many dollars of return are produced by each dollar invested in 
scaling-up neonatal health interventions. We also estimate net 
economic benefits (economic benefits minus costs) and report 
Annualized values, that is the constant annual amount that, if 
maintained for the same number of years as the initial stream, 
has the same present value. 

We expect the current recession to impact greatly the 
opportunity costs of individual and government investments. 
There is also uncertainty about potential ruptures to trade 
and supply chains, which will have an impact on the cost 
of scaling-up health services in each country. In the current 
exercise we are unable to precisely capture these effects. 
However to test the robustness of our results in the midst 
of uncertainty and pessimistic economic projections we 
have modelled all scenarios under the assumption of a 50% 
increase in scale-up costs measured in real terms.
Alternate scenarios in each country are presented in 1.‘Total 
economic benefit and costs‘ and 2. ‘Annualized economic 
benefit and costs‘.
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ANNEX 2 – Country benefit cost analysis alternate scenarios

Total economic benefit and cost alternate scenarios in each country

Table A2.1 Afghanistan: Total economic benefit and costs – alternative scenarios with standard costings 
(2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $8,550 $7,645 $5,891 

Stillbirths prevented $3,497 $3,116 $2,380 

Mothers lives saved $654 $584 $447 

Newborns with disability 
prevented $1,523 $1,357 $1,037 

Total discounted benefits $14,224 $12,702 $9,754 

Discounted costs $1,758 $1,566 $1,196 

Benefit cost ratio  8.1   8.1   8.2  

Net benefits $12,466 $11,136 $8,558 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $13,680 $12,233 $9,425 

Stillbirths prevented $5,595 $4,985 $3,807 

Mothers lives saved $1,047 $934 $715 

Newborns with disability 
prevented $2,437 $2,172 $1,659 

Total discounted benefits $22,758 $20,323 $15,606 

Discounted costs $1,758 $1,566 $1,196 

Benefit cost ratio  12.9   13.0   13.0  

Net benefits $21,000 $18,757 $14,410 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $4,150 $3,718 $2,878 

Stillbirths prevented $1,692 $1,511 $1,159 

Mothers lives saved $228 $204 $157 

Newborns with disability 
prevented $737 $658 $505 

Total discounted benefits $6,808 $6,091 $4,699 

Discounted costs $1,758 $1,566 $1,196 

Benefit cost ratio  3.9   3.9   3.9  

Net benefits $5,050 $4,525 $3,503 
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Newborn lives saved $13,680 $12,233 $9,425 

Stillbirths prevented $5,595 $4,985 $3,807 

Mothers lives saved $1,047 $934 $715 

Newborns with disability 
prevented $2,437 $2,172 $1,659 

Total discounted benefits $22,758 $20,323 $15,606 

Discounted costs $2,637 $2,349 $1,794 

Benefit cost ratio  8.6   8.7   8.7  

Net benefits $20,121 $17,974 $13,812 

Table A2.2 Afghanistan: Total economic benefit and costs – all scenarios assuming 50% increase in scale-up costs 
(2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $8,550 $7,645 $5,891

Stillbirths prevented $3,497 $3,116 $2,380

Mothers lives saved $654 $584 $447

Newborns with disability 
prevented $1,523 $1,357 $1,037

Total discounted benefits $14,224 $12,702 $9,754

Discounted costs $2,637 $2,349 $1,794

Benefit cost ratio  5.4  5.4  5.4 

Net benefits $11,587 $10,353 $7,960

VSL = GNI per capita * 160 3% 5% 10% 

VSL 3% 5% 10% 

Newborn lives saved $2,075 $1,859 $1,439 

Stillbirths prevented $846 $755 $580 

Mothers lives saved $158 $142 $109 

Newborns with disability
 prevented $369 $329 $253 

Total discounted benefits $3,448 $3,085 $2,380 

Discounted costs $2,637 $2,349 $1,794 

Benefit cost ratio  1.3   1.3   1.3  

Net benefits $812 $736 $586 
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Table A2.3 Bangladesh: Total economic benefits and costs – alternative scenarios with standard costings 
(2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $53,827 $48,341 $37,642 

Stillbirths prevented $26,490 $23,706 $18,287 

Mothers lives saved $1,490 $1,333 $1,028 

Newborns with disability
prevented $9,807 $8,783 $6,789 

Total discounted benefits $91,613 $82,164 $63,746 

Discounted costs $3,670 $3,282 $2,529 

Benefit cost ratio  25.0   25.0   25.2  

Net benefits $87,944 $78,882 $61,217 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $4,150 $3,718 $2,878 

Stillbirths prevented $1,692 $1,511 $1,159 

Mothers lives saved $228 $204 $157 

Newborns with disability 
prevented $737 $658 $505 

Total discounted benefits $6,808 $6,091 $4,699 

Discounted costs $2,637 $2,349 $1,794 

Benefit cost ratio  2.6   2.6   2.6  

Net benefits $4,172 $3,742 $2,905 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $86,123 $77,345 $60,227 

Stillbirths prevented $42,383 $37,930 $29,260 

Mothers lives saved $2,383 $2,133 $1,646 

Newborns with disability 
prevented $15,692 $14,053 $10,862 

Total discounted benefits $146,582 $131,462 $101,994 

Discounted costs $3,670 $3,282 $2,529 

Benefit cost ratio  39.9   40.1   40.3  

Net benefits $142,912 $128,180 $99,465 
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Table A2.4 Bangladesh: Total economic benefits and costs - all scenarios assuming 50% increase in 
scale-up costs (2018 million USD)

VSL 3% 5% 10% 

Newborn lives saved $20,279 $18,247 $14,276 

Stillbirths prevented $9,952 $8,922 $6,912 

Mothers lives saved $560 $502 $389 

Newborns with disability
prevented $3,687 $3,307 $2,568 

Total discounted benefits $34,477 $30,978 $24,145 

Discounted costs $5,504 $4,923 $3,793 

Benefit cost ratio  6.3   6.3   6.4  

Net benefits $28,973 $26,056 $20,351 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $40,558 $36,494 $28,552 

Stillbirths prevented $19,903 $17,843 $13,824 

Mothers lives saved $819 $734 $569 

Newborns with disability 
prevented $7,373 $6,615 $5,135 

Total discounted benefits $68,654 $61,687 $48,080 

Discounted costs $3,670 $3,282 $2,529 

Benefit cost ratio  18.7   18.8   19.0  

Net benefits $64,984 $58,405 $45,551 
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VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $53,827 $48,341 $37,642 

Stillbirths prevented $26,490 $23,706 $18,287 

Mothers lives saved $1,490 $1,333 $1,028 

Newborns with disability 
prevented $9,807 $8,783 $6,789 

Total discounted benefits $91,613 $82,164 $63,746 

Discounted costs $5,504 $4,923 $3,793 

Benefit cost ratio  16.6   16.7   16.8  

Net benefits $86,109 $77,241 $59,953 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $86,123 $77,345 $60,227 

Stillbirths prevented $42,383 $37,930 $29,260 

Mothers lives saved $2,383 $2,133 $1,646 

Newborns with disability 
prevented $15,692 $14,053 $10,862 

Total discounted benefits $146,582 $131,462 $101,994 

Discounted costs $5,504 $4,923 $3,793 

Benefit cost ratio  26.6   26.7   26.9  

Net benefits $141,077 $126,540 $98,200 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $40,558 $36,494 $28,552 

Stillbirths prevented $19,903 $17,843 $13,824 

Mothers lives saved $819 $734 $569 

Newborns with disability
prevented $7,373 $6,615 $5,135 

Total discounted benefits $68,654 $61,687 $48,080 

Discounted costs $5,504 $4,923 $3,793 

Benefit cost ratio  12.5   12.5   12.7  

Net benefits $63,149 $56,764 $44,287 
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Table A2.5 Bhutan: Total economic benefits and costs – alternative scenarios with standard costings (2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $93.6 $83.9 $65.1 

Stillbirths prevented $50.4 $45.1 $34.8 

Mothers lives saved $3.1 $2.7 $2.0 

Newborns with disability
prevented $17.4 $15.6 $12.1 

Total discounted benefits $164.4 $147.3 $114.0 

Discounted costs $4.9 $4.4 $3.4 

Benefit cost ratio 33.3  33.4  33.5  

Net benefits $159.5 $142.9 $110.6 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $149.7 $134.2 $104.1 

Stillbirths prevented $80.6 $72.1 $55.6 

Mothers lives saved $5.0 $4.4 $3.3 

Newborns with disability 
prevented $27.8 $25.0 $19.4 

Total discounted benefits $263.1 $235.7 $182.4 

Discounted costs $4.9 $4.4 $3.4 

Benefit cost ratio 53.3  53.4  53.7  

Net benefits $258.1 $231.3 $179.0 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $95.5 $85.8 $66.9 

Stillbirths prevented $51.3 $46.0 $35.7 

Mothers lives saved $2.2 $1.9 $1.4 

Newborns with disability 
prevented $17.8 $16.0 $12.5 

Total discounted benefits $166.8 $149.7 $116.4 

Discounted costs $4.9 $4.4 $3.4 

Benefit cost ratio 33.8  33.9  34.2  

Net benefits $161.8 $145.3 $113.0 
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Table A2.6 Bhutan: Total economic benefits and costs - all scenarios assuming 50% increase in scale-up costs
(2018 million USD)

VSL 3% 5% 10% 

Newborn lives saved $47.8 $42.9 $33.4 

Stillbirths prevented $25.7 $23.0 $17.8 

Mothers lives saved $1.6 $1.4 $1.0 

Newborns with disability
prevented $8.9 $8.0 $6.2 

Total discounted benefits $83.9 $75.3 $58.5 

Discounted costs $7.4 $6.6 $5.1 

Benefit cost ratio 11.3  11.4  11.5  

Net benefits $76.5 $68.7 $53.4 

VSL  = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $93.6 $83.9 $65.1 

Stillbirths prevented $50.4 $45.1 $34.8 

Mothers lives saved $3.1 $2.7 $2.0 

Newborns with disability 
prevented $17.4 $15.6 $12.1 

Total discounted benefits $164.4 $147.3 $114.0 

Discounted costs $7.4 $6.6 $5.1 

Benefit cost ratio 22.2  22.3  22.4  

Net benefits $157.0 $140.7 $108.9 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $149.7 $134.2 $104.1 

Stillbirths prevented $80.6 $72.1 $55.6 

Mothers lives saved $5.0 $4.4 $3.3 

Newborns with disability 
prevented $27.8 $25.0 $19.4 

Total discounted benefits $263.1 $235.7 $182.4 

Discounted costs $7.4 $6.6 $5.1 

Benefit cost ratio  35.5   35.6   35.8  

Net benefits $255.7 $229.1 $177.3 
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Table A2.7 India: Total economic benefits and costs – alternative scenarios with standard costings (2018 million USD)

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $95.5 $85.8 $66.9 

Stillbirths prevented $51.3 $46.0 $35.7 

Mothers lives saved $2.2 $1.9 $1.4 

Newborns with disability
 prevented $17.8 $16.0 $12.5 

Total discounted benefits $166.8 $149.7 $116.4 

Discounted costs $7.4 $6.6 $5.1 

Benefit cost ratio  22.5   22.6   22.8  

Net benefits $159.4 $143.1 $111.3 

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $309,014 $277,257 $215,428 

Stillbirths prevented $174,721 $156,362 $120,714 

Mothers lives saved $13,343 $11,959 $9,266 

Newborns with disability
prevented $37,487 $33,576 $25,977 

Total discounted benefits $534,566 $479,154 $371,385 

Discounted costs $23,829 $21,273 $16,322 

Benefit cost ratio  22.4   22.5   22.8  

Net benefits $510,737 $457,881 $355,063 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $494,423 $443,610 $344,685 

Stillbirths prevented $279,554 $250,179 $193,142 

Mothers lives saved $21,349 $19,134 $14,826 

Newborns with disability 
prevented $59,979 $53,722 $41,563 

Total discounted benefits $855,305 $766,646 $594,216 

Discounted costs $23,829 $21,273 $16,322 

Benefit Cost Ratio  35.9   36.0   36.4  

Net benefits $831,476 $745,373 $577,894 
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VSL age-adjusted 3% 5% 10% 

Newborn lives saved $291,262 $261,836 $204,430 

Stillbirths prevented $164,342 $147,352 $114,298 

Mothers lives saved $9,084 $8,157 $6,351 

Newborns with disability 
prevented $35,284 $31,664 $24,614 

Total discounted benefits $499,972 $449,009 $349,693 

Discounted costs $23,829 $21,273 $16,322 

Benefit cost ratio  21.0   21.1   21.4  

Net benefits $476,143 $427,736 $333,372 

Table A2.8 India: Total economic benefits and costs - all scenarios assuming 50% increase in scale-up costs 
(2018 million USD)

VSL 3% 5% 10% 

Newborn lives saved $145,631 $130,918 $102,215 

Stillbirths prevented $82,171 $73,676 $57,149 

Mothers lives saved $6,283 $5,642 $4,392 

Newborns with disability
 prevented $17,642 $15,832 $12,307 

Total discounted benefits $251,727 $226,068 $176,064 

Discounted costs $35,744 $31,909 $24,483 

Benefit cost ratio 7.0  7.1  7.2  

Net benefits $215,983 $194,159 $151,581 

VSL  = GNI 
per capita * 100

3% 5% 10% 

Newborn lives saved $309,014 $277,257 $215,428 

Stillbirths prevented $174,721 $156,362 $120,714 

Mothers lives saved $13,343 $11,959 $9,266 

Newborns with disability 
prevented $37,487 $33,576 $25,977 

Total discounted benefits $534,566 $479,154 $371,385 

Discounted costs $35,744 $31,909 $24,483 

Benefit cost ratio 15.0  15.0  15.2  

Net benefits $498,822 $447,245 $346,902 
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VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $494,423 $443,610 $344,685 

Stillbirths prevented $279,554 $250,179 $193,142 

Mothers lives saved $21,349 $19,134 $14,826 

Newborns with disability 
prevented $59,979 $53,722 $41,563 

Total discounted benefits $855,305 $766,646 $594,216 

Discounted costs $35,744 $31,909 $24,483 

Benefit cost ratio 23.9  24.0  24.3  

Net benefits $819,562 $734,737 $569,733 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $291,262 $261,836 $204,430 

Stillbirths prevented $164,342 $147,352 $114,298 

Mothers lives saved $9,084 $8,157 $6,351 

Newborns with disability
 prevented $35,284 $31,664 $24,614 

Total discounted benefits $499,972 $449,009 $349,693 

Discounted costs $35,744 $31,909 $24,483 

Benefit cost ratio 14.0  14.1  14.3  

Net benefits $464,228 $417,100 $325,211 

Table A2.9 Nepal: Total economic benefits and costs – alternative scenarios with standard costings (2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $2,524 $2,266 $1,763 

Stillbirths prevented $1,529 $1,372 $1,066 

Mothers lives saved $206 $185 $144 

Newborns with disability
 prevented $434 $390 $304 

Total discounted benefits $4,693 $4,213 $3,277 

Discounted costs $260 $233 $179 

Benefit cost ratio 18.0  18.1  18.3  

Net benefits $4,432 $3,980 $3,098 
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Table A2.10 Nepal: Total economic benefits and costs - all scenarios assuming 50% increase in scale-up costs 
(2018 million USD)

VSL 3% 5% 10% 

Newborn lives saved $796 $716 $560 

Stillbirths prevented $482 $433 $338 

Mothers lives saved $65 $58 $46 

Newborns with disability
prevented $137 $123 $96 

Total discounted benefits $1,480 $1,331 $1,040 

Discounted costs $391 $349 $269 

Benefit cost ratio 3.8  3.8  3.9  

Net benefits $1,089 $982 $771 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $4,038 $3,625 $2,821 

Stillbirths prevented $2,446 $2,196 $1,706 

Mothers lives saved $329 $296 $231 

Newborns with disability 
prevented $695 $624 $486 

Total discounted benefits $7,508 $6,741 $5,244 

Discounted costs $260 $233 $179 

Benefit cost ratio 28.8  29.0  29.3  

Net benefits $7,248 $6,508 $5,064 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $1,592 $1,432 $1,119 

Stillbirths prevented $964 $867 $676 

Mothers lives saved $92 $83 $65 

Newborns with disability 
prevented $274 $247 $193 

Total discounted benefits $2,922 $2,628 $2,054 

Discounted costs $260 $233 $179 

Benefit cost ratio 11.2  11.3  11.5  

Net benefits $2,662 $2,396 $1,874 
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VSL  = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $2,524 $2,266 $1,763 

Stillbirths prevented $1,529 $1,372 $1,066 

Mothers lives saved $206 $185 $144 

Newborns with disability 
prevented $434 $390 $304 

Total discounted benefits $4,693 $4,213 $3,277 

Discounted costs $391 $349 $269 

Benefit cost ratio 12.0  12.1  12.2  

Net benefits $4,302 $3,864 $3,008 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $4,038 $3,625 $2,821 

Stillbirths prevented $2,446 $2,196 $1,706 

Mothers lives saved $329 $296 $231 

Newborns with disability 
prevented $695 $624 $486 

Total discounted benefits $7,508 $6,741 $5,244 

Discounted costs $391 $349 $269 

Benefit cost ratio 19.2  19.3  19.5  

Net benefits $7,118 $6,392 $4,975 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $1,592 $1,432 $1,119 

Stillbirths prevented $964 $867 $676 

Mothers lives saved $92 $83 $65 

Newborns with disability
prevented $274 $247 $193 

Total discounted benefits $2,922 $2,628 $2,054 

Discounted Costs $391 $349 $269 

Benefit cost ratio 7.5  7.5  7.6  

Net benefits $2,531 $2,279 $1,785 
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Table A2.11 Pakistan: Total economic benefits and costs – alternative scenarios with standard costings 
(2018 million USD)

VSL = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $123,620 $110,847 $85,995 

Stillbirths prevented $68,707 $61,334 $47,055 

Mothers lives saved $2,457 $2,195 $1,689 

Newborns with disability
prevented $16,284 $14,551 $11,190 

Total discounted benefits $211,068 $188,927 $145,930 

Discounted costs $6,525 $5,817 $4,449 

Benefit cost ratio  32.3   32.5   32.8  

Net benefits $204,543 $183,110 $141,481 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $197,792 $177,354 $137,592 

Stillbirths prevented $109,932 $98,135 $75,288 

Mothers lives saved $3,930 $3,513 $2,703 

Newborns with disability 
prevented $26,055 $23,281 $17,905 

Total discounted benefits $337,709 $302,284 $233,487 

Discounted costs $6,525 $5,817 $4,449 

Benefit cost ratio  51.8   52.0   52.5  

Net benefits $331,184 $296,466 $229,039 

VSL age-adjusted 3% 5% 10% 

Newborn lives saved $102,197 $91,814 $71,573 

Stillbirths prevented $56,597 $50,617 $39,014 

Mothers lives saved $1,492 $1,336 $1,032 

Newborns with disability 
prevented $13,424 $12,018 $9,286 

Total discounted benefits $173,710 $155,785 $120,905 

Discounted costs $6,525 $5,817 $4,449 

Benefit cost ratio  26.6   26.8   27.2  

Net benefits $167,185 $149,968 $116,456 
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Table A2.12 Pakistan: Total economic benefits and costs - all scenarios assuming 50% increase in scale-up costs
(2018 million USD)

VSL 3% 5% 10% 

Newborn lives saved $51,099 $45,907 $35,787 

Stillbirths prevented $28,299 $25,309 $19,507 

Mothers lives saved $1,013 $907 $701 

Newborns with disability
prevented $6,712 $6,009 $4,643 

Total discounted benefits $87,122 $78,132 $60,637 

Discounted costs $9,788 $8,726 $6,673 

Benefit cost ratio  8.9   9.0   9.1  

Net benefits $77,335 $69,405 $53,964 

VSL  = GNI per capita * 100 3% 5% 10% 

Newborn lives saved $123,620 $110,847 $85,995 

Stillbirths prevented $68,707 $61,334 $47,055 

Mothers lives saved $2,457 $2,195 $1,689 

Newborns with disability 
prevented $16,284 $14,551 $11,190 

Total discounted benefits $211,068 $188,927 $145,930 

Discounted costs $9,788 $8,726 $6,673 

Benefit cost ratio  21.6   21.7   21.9  

Net benefits $201,280 $180,201 $139,256 

VSL = GNI per capita * 160 3% 5% 10% 

Newborn lives saved $197,792 $177,354 $137,592 

Stillbirths prevented $109,932 $98,135 $75,288 

Mothers lives saved $3,930 $3,513 $2,703 

Newborns with disability 
prevented $26,055 $23,281 $17,905 

Total discounted benefits $337,709 $302,284 $233,487 

Discounted costs $9,788 $8,726 $6,673 

Benefit cost ratio  34.5   34.6   35.0  

Net benefits $327,921 $293,557 $226,814 
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VSL age-adjusted 3% 5% 10% 

Newborn lives saved $102,197 $91,814 $71,573 

Stillbirths prevented $56,597 $50,617 $39,014 

Mothers lives saved $1,492 $1,336 $1,032 

Newborns with disability
prevented $13,424 $12,018 $9,286 

Total discounted benefits $173,710 $155,785 $120,905 

Discounted costs $9,788 $8,726 $6,673 

Benefit cost ratio  17.7   17.9   18.1  

Net benefits $163,923 $147,059 $114,232 

© UNICEF/Afghanistan/UN0159873/Niekpor/2018
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Annualized economic benefit and cost alternate scenarios in each country

 VSL 3% 5% 10%

Newborn lives saved $243 $241 $234

Stillbirths prevented $99 $98 $94

Mothers lives saved $19 $18 $18

Newborns with disability prevented $43 $43 $41

Total benefits $404 $400 $387

Total costs $206 $203 $195

Benefit cost ratio  2.0  2.0  2.0 

Net benefits $198 $197 $193

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $1,003 $991 $960

Stillbirths prevented $409 $403 $387

Mothers lives saved $77 $76 $73

Newborns with disability prevented $178 $175 $168

Total discounted benefits $1,667 $1,645 $1,587

Discounted costs $206 $203 $195

Benefit cost ratio 8.1 8.1 8.2

Net benefits $1,461 $1,442 $1,393

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $1,605 $1,586 $1,536

Stillbirths prevented $655 $644 $618

Mothers lives saved $123 $121 $116

Newborns with disability prevented $285 $281 $270

Total discounted benefits $2,668 $2,632 $2,540

Discounted costs $206 $203 $195

Benefit cost ratio 12.9 13.0 13.0

Net benefits $2,462 $2,429 $2,345

VSL age-adjusted 3% 5% 10%

Newborn lives saved $480 $475 $462

Stillbirths prevented $196 $193 $186

Mothers lives saved $37 $36 $35

Newborns with disability prevented $85 $84 $81

Total discounted benefits $798 $789 $765

Discounted costs $206 $203 $195

Benefit cost ratio 3.9 3.9 3.9

Net benefits $592 $586 $570

Table A2.13 Afghanistan: Annualized economic benefits and costs – all scenarios with standard costings
(2018 million USD)
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Table A2.14 Afghanistan: Annualized economic benefits and costs - all scenarios assuming 50% increase in scale-
up costs (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $243 $241 $234

Stillbirths prevented $99 $98 $94

Mothers lives saved $19 $18 $18

Newborns with disability prevented $43 $43 $41

Total benefits $404 $400 $387

Total costs $309 $304 $292

Benefit cost ratio  1.3  1.3  1.3 

Net benefits $95 $95 $95

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $1,003 $991 $960

Stillbirths prevented $409 $403 $387

Mothers lives saved $77 $76 $73

Newborns with disability prevented $178 $175 $168

Total discounted benefits $1,667 $1,645 $1,587

Discounted costs $309 $304 $292

Benefit cost ratio 5.4 5.4 5.4

Net benefits $1,358 $1,341 $1,295

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $1,605 $1,586 $1,536

Stillbirths prevented $655 $644 $618

Mothers lives saved $123 $121 $116

Newborns with disability prevented $285 $281 $270

Total discounted benefits $2,668 $2,632 $2,540

Discounted costs $309 $304 $292

Benefit cost ratio 8.6 8.7 8.7

Net benefits $2,359 $2,328 $2,248

VSL age-adjusted 3% 5% 10%

Newborn lives saved $480 $475 $462

Stillbirths prevented $196 $193 $186

Mothers lives saved $37 $36 $35

Newborns with disability prevented $85 $84 $81

Total discounted benefits $798 $789 $765

Discounted costs $309 $304 $292

Benefit cost ratio 2.6 2.6 2.6

Net benefits $489 $485 $473
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Table A2.15 Bangladesh: Annualized economic benefits and costs – all scenarios with standard costings (2018 
million USD)

 VSL 3% 5% 10%

Newborn lives saved $2,377 $2,363 $2,323

Stillbirths prevented $1,167 $1,155 $1,125

Mothers lives saved $66 $65 $63

Newborns with disability prevented $432 $428 $418

Total benefits $4,042 $4,012 $3,929

Total costs $430 $425 $412

Benefit cost ratio  9.4  9.4  9.5 

Net benefits $3,612 $3,587 $3,518

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $6,317 $6,268 $6,134

Stillbirths prevented $3,100 $3,064 $2,970

Mothers lives saved $174 $172 $167

Newborns with disability prevented $1,148 $1,136 $1,103

Total discounted benefits $10,740 $10,641 $10,374

Discounted costs $430 $425 $412

Benefit cost ratio 25.0 25.0 25.2

Net benefits $10,310 $10,216 $9,963

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $10,107 $10,028 $9,815

Stillbirths prevented $4,960 $4,903 $4,752

Mothers lives saved $279 $276 $267

Newborns with disability prevented $1,837 $1,818 $1,765

Total discounted benefits $17,184 $17,025 $16,599

Discounted costs $430 $425 $412

Benefit cost ratio 39.9 40.1 40.3

Net benefits $16,754 $16,600 $16,187

VSL age-adjusted 3% 5% 10%

Newborn lives saved $4,734 $4,706 $4,627

Stillbirths prevented $2,323 $2,301 $2,240

Mothers lives saved $131 $129 $126

Newborns with disability prevented $861 $853 $832

Total discounted benefits $8,048 $7,989 $7,825

Discounted costs $430 $425 $412

Benefit cost ratio 18.7 18.8 19.0

Net benefits $7,618 $7,564 $7,413
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Table A2.16 Bangladesh: Annualized economic benefits and costs – all scenarios assuming 50% increase in scale-up 
costs (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $2,377 $2,363 $2,323

Stillbirths prevented $1,167 $1,155 $1,125

Mothers lives saved $66 $65 $63

Newborns with disability prevented $432 $428 $418

Total benefits $4,042 $4,012 $3,929

Total costs $645 $637 $617

Benefit cost ratio  6.3  6.3  6.4 

Net benefits $3,396 $3,374 $3,312

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $6,317 $6,268 $6,134

Stillbirths prevented $3,100 $3,064 $2,970

Mothers lives saved $174 $172 $167

Newborns with disability prevented $1,148 $1,136 $1,103

Total discounted benefits $10,740 $10,641 $10,374

Discounted costs $645 $637 $617

Benefit cost ratio 16.6 16.7 16.8

Net benefits $10,095 $10,003 $9,757

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $10,107 $10,028 $9,815

Stillbirths prevented $4,960 $4,903 $4,752

Mothers lives saved $279 $276 $267

Newborns with disability prevented $1,837 $1,818 $1,765

Total discounted benefits $17,184 $17,025 $16,599

Discounted costs $645 $637 $617

Benefit cost ratio 26.6 26.7 26.9

Net benefits $16,539 $16,387 $15,982

VSL age-adjusted 3% 5% 10%

Newborn lives saved $4,734 $4,706 $4,627

Stillbirths prevented $2,323 $2,301 $2,240

Mothers lives saved $131 $129 $126

Newborns with disability prevented $861 $853 $832

Total discounted benefits $8,048 $7,989 $7,825

Discounted costs $645 $637 $617

Benefit cost ratio 12.5 12.5 12.7

Net benefits $7,403 $7,351 $7,207
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Table A2.17 Bhutan: Annualized economic benefits and costs – all scenarios with standard costings 
(2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $5.6 $5.6 $5.4

Stillbirths prevented $3.0 $3.0 $2.9

Mothers lives saved $0.2 $0.2 $0.2

Newborns with disability prevented $1.0 $1.0 $1.0

Total benefits $9.8 $9.7 $9.5

Total costs $0.6 $0.6 $0.6

Benefit cost ratio  17.0  17.1  17.2 

Net benefits $5.6 $5.6 $5.4

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $10.98 $10.87 $10.60

Stillbirths prevented $5.90 $5.83 $5.65

Mothers lives saved $0.36 $0.35 $0.33

Newborns with disability prevented $2.04 $2.02 $1.98

Total discounted benefits $19.3 $19.1 $18.6

Discounted costs $0.6 $0.6 $0.6

Benefit cost ratio 33.3 33.4 33.5

Net benefits $18.7 $18.5 $18.0

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $17.56 $17.40 $16.96

Stillbirths prevented $9.44 $9.33 $9.04

Mothers lives saved $0.57 $0.56 $0.52

Newborns with disability prevented $3.27 $3.24 $3.16

Total discounted benefits $30.8 $30.5 $29.7

Discounted costs $0.6 $0.6 $0.6

Benefit cost ratio 53.3 53.4 53.7

Net benefits $30.3 $29.9 $29.1

VSL age-adjusted 3% 5% 10%

Newborn lives saved $11.13 $11.05 $10.82

Stillbirths prevented $5.98 $5.92 $5.77

Mothers lives saved $0.36 $0.36 $0.34

Newborns with disability prevented $2.07 $2.06 $2.02

Total discounted benefits $19.5 $19.4 $18.9

Discounted costs $0.6 $0.6 $0.6

Benefit cost ratio 33.8 33.9 34.2

Net benefits $19.0 $18.8 $18.4
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Table A2.18 Bhutan: Annualized economic benefits and costs - all scenarios assuming 50% increase in scale-up 
costs (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $5.6 $5.6 $5.4

Stillbirths prevented $3.0 $3.0 $2.9

Mothers lives saved $0.2 $0.2 $0.2

Newborns with disability prevented $1.0 $1.0 $1.0

Total benefits $9.8 $9.7 $9.5

Total costs $0.9 $0.9 $0.8

Benefit cost ratio  11.3  11.4  11.5 

Net benefits $9 $9 $9

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $10.98 $10.87 $10.60

Stillbirths prevented $5.90 $5.83 $5.65

Mothers lives saved $0.36 $0.35 $0.33

Newborns with disability prevented $2.04 $2.02 $1.98

Total discounted benefits $19.3 $19.1 $18.6

Discounted costs $0.9 $0.9 $0.8

Benefit cost ratio 22.2 22.3 22.4

Net benefits $18.4 $18.2 $17.7

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $17.56 $17.40 $16.96

Stillbirths prevented $9.44 $9.33 $9.04

Mothers lives saved $0.57 $0.56 $0.52

Newborns with disability prevented $3.27 $3.24 $3.16

Total discounted benefits $30.8 $30.5 $29.7

Discounted costs $0.9 $0.9 $0.8

Benefit cost ratio 35.5 35.6 35.8

Net benefits $30.0 $29.7 $28.9

VSL age-adjusted 3% 5% 10%

Newborn lives saved $11.13 $11.05 $10.82

Stillbirths prevented $5.98 $5.92 $5.77

Mothers lives saved $0.36 $0.36 $0.34

Newborns with disability prevented $2.07 $2.06 $2.02

Total discounted benefits $19.5 $19.4 $18.9

Discounted costs $0.9 $0.9 $0.8

Benefit cost ratio 22.5 22.6 22.8

Net benefits $18.7 $18.5 $18.1
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Table A2.19 India: Annualized economic benefits and costs – all scenarios with standard costings (2018 
million USD)

 VSL 3% 5% 10%

Newborn lives saved $17,072 $16,954 $16,635

Stillbirths prevented $9,633 $9,541 $9,301

Mothers lives saved $737 $731 $715

Newborns with disability prevented $2,068 $2,050 $2,003

Total benefits $29,510 $29,277 $28,654

Total costs $2,793 $2,755 $2,656

Benefit cost ratio  10.6  10.6  10.8 

Net benefits $26,717 $26,522 $25,997

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $36,255 $35,935 $35,090

Stillbirths prevented $20,456 $20,223 $19,619

Mothers lives saved $1,564 $1,549 $1,508

Newborns with disability prevented $4,392 $4,346 $4,225

Total discounted benefits $62,667 $62,053 $60,441

Discounted costs $2,793 $2,755 $2,656

Benefit cost ratio 22.4 22.5 22.8

Net benefits $59,874 $59,298 $57,785

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $58,008 $57,496 $56,143

Stillbirths prevented $32,730 $32,357 $31,390

Mothers lives saved $2,503 $2,478 $2,413

Newborns with disability prevented $7,027 $6,953 $6,760

Total discounted benefits $100,268 $99,284 $96,706

Discounted costs $2,793 $2,755 $2,656

Benefit cost ratio 35.9 36.0 36.4

Net benefits $97,474 $96,529 $94,050

VSL age-adjusted 3% 5% 10%

Newborn lives saved $33,909 $33,674 $33,040

Stillbirths prevented $19,133 $18,951 $18,473

Mothers lives saved $1,463 $1,451 $1,420

Newborns with disability prevented $4,108 $4,072 $3,978

Total discounted benefits $58,612 $58,149 $56,911

Discounted costs $2,793 $2,755 $2,656

Benefit cost ratio 21.0 21.1 21.4

Net benefits $55,818 $55,394 $54,255
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Table A2.20 India: Annualized economic benefits and costs - all scenarios assuming 50% increase in scale-up costs 
(2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $17,072 $16,954 $16,635

Stillbirths prevented $9,633 $9,541 $9,301

Mothers lives saved $737 $731 $715

Newborns with disability prevented $2,068 $2,050 $2,003

Total benefits $29,510 $29,277 $28,654

Total costs $4,190 $4,132 $3,984

Benefit cost ratio  7.0  7.1  7.2 

Net benefits $25,320 $25,144 $24,669

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $36,255 $35,935 $35,090

Stillbirths prevented $20,456 $20,223 $19,619

Mothers lives saved $1,564 $1,549 $1,508

Newborns with disability prevented $4,392 $4,346 $4,225

Total discounted benefits $62,667 $62,053 $60,441

Discounted costs $4,190 $4,132 $3,984

Benefit cost ratio 15.0 15.0 15.2

Net benefits $58,477 $57,920 $56,457

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $58,008 $57,496 $56,143

Stillbirths prevented $32,730 $32,357 $31,390

Mothers lives saved $2,503 $2,478 $2,413

Newborns with disability prevented $7,027 $6,953 $6,760

Total discounted benefits $100,268 $99,284 $96,706

Discounted costs $4,190 $4,132 $3,984

Benefit cost ratio 23.9 24.0 24.3

Net benefits $96,078 $95,152 $92,721

VSL age-adjusted 3% 5% 10%

Newborn lives saved $33,909 $33,674 $33,040

Stillbirths prevented $19,133 $18,951 $18,473

Mothers lives saved $1,463 $1,451 $1,420

Newborns with disability prevented $4,108 $4,072 $3,978

Total discounted benefits $58,612 $58,149 $56,911

Discounted costs $4,190 $4,132 $3,984

Benefit cost ratio 14.0 14.1 14.3

Net benefits $54,422 $54,016 $52,927
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Table A2.21 Nepal: Annualized economic benefits and costs – all scenarios with standard costings (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $93 $93 $91

Stillbirths prevented $57 $56 $55

Mothers lives saved $8 $8 $7

Newborns with disability prevented $16 $16 $16

Total benefits $173 $172 $169

Total costs $31 $30 $29

Benefit cost ratio  5.7  5.7  5.8 

Net benefits $143 $142 $140

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $296 $293 $287

Stillbirths prevented $179 $178 $173

Mothers lives saved $24 $24 $23

Newborns with disability prevented $51 $51 $49

Total discounted benefits $550 $546 $533

Discounted costs $31 $30 $29

Benefit cost ratio 18.0 18.1 18.3

Net benefits $520 $515 $504

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $473 $470 $459

Stillbirths prevented $287 $284 $277

Mothers lives saved $39 $38 $38

Newborns with disability prevented $82 $81 $79

Total discounted benefits $880 $873 $853

Discounted costs $31 $30 $29

Benefit cost ratio 28.8 29.0 29.3

Net benefits $850 $843 $824

VSL age-adjusted 3% 5% 10%

Newborn lives saved $184 $183 $180

Stillbirths prevented $112 $111 $109

Mothers lives saved $15 $15 $15

Newborns with disability prevented $32 $32 $31

Total discounted benefits $343 $340 $334

Discounted costs $31 $30 $29

Benefit cost ratio 11.2 11.3 11.5

Net benefits $312 $310 $305
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Table A2.22 Nepal: Annualized economic benefits and costs - all scenarios assuming 50% increase in scale-up 
costs (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $93 $93 $91

Stillbirths prevented $57 $56 $55

Mothers lives saved $8 $8 $7

Newborns with disability prevented $16 $16 $16

Total benefits $173 $172 $169

Total costs $46 $45 $44

Benefit cost ratio  3.8  3.8  3.9 

Net benefits $128 $127 $126

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $296 $293 $287

Stillbirths prevented $179 $178 $173

Mothers lives saved $24 $24 $23

Newborns with disability prevented $51 $51 $49

Total discounted benefits $550 $546 $533

Discounted costs $46 $45 $44

Benefit cost ratio 12.0 12.1 12.2

Net benefits $504 $500 $490

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $473 $470 $459

Stillbirths prevented $287 $284 $277

Mothers lives saved $39 $38 $38

Newborns with disability prevented $82 $81 $79

Total discounted benefits $880 $873 $853

Discounted costs $46 $45 $44

Benefit cost ratio 19.2 19.3 19.5

Net benefits $834 $828 $810

VSL age-adjusted 3% 5% 10%

Newborn lives saved $184 $183 $180

Stillbirths prevented $112 $111 $109

Mothers lives saved $15 $15 $15

Newborns with disability prevented $32 $32 $31

Total discounted benefits $343 $340 $334

Discounted costs $46 $45 $44

Benefit cost ratio 7.5 7.5 7.6

Net benefits $297 $295 $290
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Table A2.23 Pakistan: Annualized economic benefits and costs - all scenarios with standard costings  
(2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $5,990 $5,945 $5,824

Stillbirths prevented $3,317 $3,278 $3,175

Mothers lives saved $119 $117 $114

Newborns with disability prevented $787 $778 $756

Total benefits $10,213 $10,118 $9,868

Total costs $765 $753 $724

Benefit cost ratio  13.4  13.4  13.6 

Net benefits $9,448 $9,365 $9,144

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $14,513 $14,376 $14,016

Stillbirths prevented $8,037 $7,925 $7,640

Mothers lives saved $288 $284 $275

Newborns with disability prevented $1,906 $1,882 $1,818

Total discounted benefits $24,744 $24,467 $23,749

Discounted costs $765 $753 $724

Benefit cost ratio 32.3 32.5 32.8

Net benefits $23,979 $23,714 $23,025

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $23,220 $23,001 $22,426

Stillbirths prevented $12,859 $12,681 $12,224

Mothers lives saved $460 $454 $439

Newborns with disability prevented $3,050 $3,011 $2,909

Total discounted benefits $39,590 $39,147 $37,999

Discounted costs $765 $753 $724

Benefit cost ratio 51.8 52.0 52.5

Net benefits $38,825 $38,394 $37,275

VSL age-adjusted 3% 5% 10%

Newborn lives saved $11,944 $11,854 $11,613

Stillbirths prevented $6,615 $6,535 $6,330

Mothers lives saved $237 $234 $227

Newborns with disability prevented $1,569 $1,552 $1,507

Total discounted benefits $20,364 $20,175 $19,677

Discounted costs $765 $753 $724

Benefit cost ratio 26.6 26.8 27.2

Net benefits $19,599 $19,421 $18,953
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Table A2.24 Pakistan: Annualized economic benefits and costs - all scenarios assuming 50% increase in scale-up 
costs (2018 million USD)

 VSL 3% 5% 10%

Newborn lives saved $5,990 $5,945 $5,824

Stillbirths prevented $3,317 $3,278 $3,175

Mothers lives saved $119 $117 $114

Newborns with disability prevented $787 $778 $756

Total benefits $10,213 $10,118 $9,868

Total costs $1,147 $1,130 $1,086

Benefit cost ratio  8.9  9.0  9.1 

Net benefits $9,066 $8,988 $8,782

VSL = GNI per capita * 100 3% 5% 10%

Newborn lives saved $14,513 $14,376 $14,016

Stillbirths prevented $8,037 $7,925 $7,640

Mothers lives saved $288 $284 $275

Newborns with disability prevented $1,906 $1,882 $1,818

Total discounted benefits $24,744 $24,467 $23,749

Discounted costs $1,147 $1,130 $1,086

Benefit cost ratio 21.6 21.7 21.9

Net benefits $23,596 $23,337 $22,663

VSL = GNI per capita * 160 3% 5% 10%

Newborn lives saved $23,220 $23,001 $22,426

Stillbirths prevented $12,859 $12,681 $12,224

Mothers lives saved $460 $454 $439

Newborns with disability prevented $3,050 $3,011 $2,909

Total discounted benefits $39,590 $39,147 $37,999

Discounted costs $1,147 $1,130 $1,086

Benefit cost ratio 34.5 34.6 35.0

Net benefits $38,442 $38,017 $36,913

VSL age-adjusted 3% 5% 10%

Newborn lives saved $11,944 $11,854 $11,613

Stillbirths prevented $6,615 $6,535 $6,330

Mothers lives saved $237 $234 $227

Newborns with disability prevented $1,569 $1,552 $1,507

Total discounted benefits $20,364 $20,175 $19,677

Discounted costs $1,147 $1,130 $1,086

Benefit cost ratio 17.7 17.9 18.1

Net benefits $19,217 $19,045 $18,591
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For Further Information:
UNICEF Regional Office for South Asia (ROSA)
P.O. Box 5815, Lekhnath Marg, Kathmandu, Nepal
Tel: +977-1-4417082 Email: rosa@unicef.org     
Website: www.unicef.org/rosa/

Investing In Newborn Health in South Asia


