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Abstract 

 
Reducing Household Air Pollution (HAP) is currently the responsibility of energy sectors, which has 

inhibited potential significant health advancements for many LMICs. Public health policy-support tools 

have recently incorporated HAP as a risk-factor for non-communicable diseases (NCDs), yet the 

functionality of these tools has not previously been explored. Using the epidemiological and economic 

modelling offered by the tools, this dissertation demonstrated how the tools can help to promote HAP 

reduction through an illustrative example of India. More broadly, this dissertation explored how 

mechanisms within the tools foster intersectoral coherence necessary to achieve NCD-related 

development goals. Findings showed that policy-support tools have the foundations to assist 

intersectoral planning, yet adjustments can be made. 
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1. Introduction 

 

Public health policy-support tools, namely computer-based excel built models compiled using 

demographic, epidemiological and economic modelling, provide support for policymakers during their 

decision-making process (Bollinger and Ross 2021). These tools project future needs of populations, 

providing guidance on the resources needed for intervention scale-up (ibid). With a broader increase in 

reliance on datafication, policy-support tools are increasing in popularity and expanding their scope. 

The aim of this dissertation is to demonstrate and explore two cutting-edge tools for a holistic approach 

to health planning in low- and middle-income countries (LMICs). 

 

Recently public health policy-support tools have incorporated non-communicable disease (NCD) risk-

factors alongside their modules for infectious disease control planning. This addition aids resource 

planning in locations facing protracted epidemiological transitions, with increasing NCD burdens 

alongside persistent infectious diseases (Byass, de Savigny and Lopez 2014). In places also suffering 

from scarce resources, this situation overstretches public health systems (Bigdeli et al. 2018). 77% of 

all NCD deaths occur in LMICs, the majority occurring prematurely among the 30-69 age-group (WHO 

2021). The global health agenda has promoted a holistic approach to NCD reduction, conceptualising 

health as “the collective effect of social, economic and physical living conditions”, necessitating health-

enhancing actions from non-health sectors (Gama e Colombo 2010). One structural NCD risk-factor in 

LMICs, which demands intersectoral action, is Household Air Pollution (HAP) caused by the 

combustion of unclean cooking fuels. Over the past year (2021), public health policy-support tools have 

expanded to project the impact of HAP on NCDs. 

 

Solid fuel combustion (wood, coal, and agriculture residue) is currently used by over 3 billion people 

for cooking (Jindal and Aggarwal 2020), while most high-income populations have transitioned to 

‘clean’ fuels such as electricity (IEA 2015). This situation led to the inclusion of 7.1 into the Sustainable 

Development Goals (SDGs), to “ensure access to clean energy in all homes by 2030” (UN 2015). Recent 

empirical studies confirm the relationship between combustion of unclean fuels and NCDs, with HAP 

estimated to account for 2.31 million global deaths in 2019 (Bennitt et al. 2021). Therefore, there is a 

motivation to reduce HAP to contribute to SDG 3.4, “to reduce one third premature mortality from 

NCDs by 2030” (WHO 2015). HAP is also a significant contributor to ambient air pollution (Smith and 

Pillarisetti 2017), relevant to SDG 13, “take action to combat climate change” (UN 2015). Furthermore, 

as women remain confined to the domestic sphere in many LMICs, they bear the greatest burden of 

hours spent collecting traditional fuels (Austin and Mejia 2017). Reducing HAP is therefore significant 

for SDG 5.1 “to empower all women” (UN 2015). Due to these multifaceted motivations, the World 

Health Organisation (WHO) has dubbed reducing HAP (2016) as a “burning opportunity”. However, 
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in LMICs where HAP reduction is driven by energy and technology sectors, while SDG 7.1 may be 

met, clean fuels are not used routinely enough to substantially reduce HAP exposure, inhibiting the 

potential health and social opportunities from being realised. 

 

To date, no study has explored the cutting-edge policy-support tools created by WHO for HAP 

reduction. The Benefits of Action to Reduce Household Air Pollution (BAR-HAP) and the Spectrum-

based OneHealth Tool (OHT) are the focus of this research. No study has demonstrated the functionality 

of these tools to project the health and costing outcomes of HAP policy scenarios. Beyond this, minimal 

studies have considered mechanisms behind such tools for cultivating intersectoral planning necessary 

to achieve NCD reduction. This research has been framed around the primary question: How can public 

health policy-support tools help to promote a reduction of HAP in LMICs? To answer the question, 

this dissertation will provide illustrative examples of the tools to demonstrate their use, before exploring 

how the mechanisms within the tools can foster the intersectoral collaboration necessary for holistic 

NCD prevention. India was chosen as test-case to present these findings. Two sub-questions are 

included to guide analysis: 

 

• How many NCDs can be prevented in India through HAP reduction by 2030, and what are the 

estimated needed resources? 

• How can public health policy-support tools foster intersectoral collaboration for holistic NCD 

control? 

 

This dissertation is structured as follows. Chapter 2 reviews literature on the mechanisms within policy-

support tools for policy-planning in LMICs, and empirical evidence on the health effects of HAP. An 

overview of HAP reduction in India is presented here. Chapter 3 outlines the methodology used, 

assumptions inputted into the tools, and study limitations. Chapter 4 presents Results of the 

epidemiological and economic modelling, alongside demonstrating the functionalities of the tools. 

Chapter 5 discusses the implications of the results for holistic NCD planning. The final chapter presents 

conclusions and offers policy implications both for HAP reduction in India and suggested adjustments 

to the policy-support tools. 
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2. Literature Review 

 

2.1 Policy-support tools for public health in LMICs 

 

Public health policy-support tools aid health intervention planning, projecting the future needs of 

populations and examining the effect of policy options (Bollinger and Ross 2021). Avenir Health’s 

Spectrum is the most comprehensive system of public health policy-support modules. Demproj, the 

demographic module, provides the backbone to all Spectrum modules, projecting the impact that 

changing fertility, mortality, and migration patterns have on the demographic composition of future 

populations. Modules have been used by scholars and policymakers alone or in conjunction to build 

projections offering public health implications. For example, USAID analysed family planning needs 

for Nigeria using the FamPlan module (Goliber and Sanders 2009). Stover et al. (2016) used AIM, the 

AIDS Impact Module, to model future trends in HIV and estimate resources needed to achieve the 90-

90-90 initiative. Michalow et al. (2015) applied both LiST, the Lives Saved Tool projecting changes in 

maternal and child survival, and FamPlan to compare the impact of interventions to prevent stillbirths 

and reduce maternal and infant mortality in South Africa. 

 

The Spectrum-based OHT supports sector-wide strategic health-system planning for LMICs. The 

Spectrum suite of impact modules provide the population calculations used in OHT costing package 

(Stegmuller et al. 2017). The costing templates include programme costs such as human resources, 

infrastructure, and logistics (Bollinger and Ross 2021). OHT was used, for example, to outline costing 

for Indonesia’s mid-term development plan (Ali et al. 2020), resource needs for Kenya’s health sector 

strategic plan (Perales, Dutta, and Maina 2015), and to calculate resources needed to strengthen health-

systems towards the fulfilment of SDG 3 (universal health coverage) in 67 LMICs (Stenberg et al. 

2017). 

 

While this dissertation projects the prevented NCDs from HAP-reduction and estimates the resources 

needed, this illustration is primarily to demonstrate how these tools can promote HAP reduction. From 

this lens, it is useful to understand what mechanisms operate within the tools for public health policy-

planning. Literature from this perspective has been sparse, however this study has synthesised five 

mechanisms: demographic forecasting, monetizing health, contestability, projections based on good and 

appropriate evidence, and ‘transparent datafication’. 

 

Demographic forecasting 

The demographic forecasting (projections of the future composition of populations based on 

assumptions of fertility, mortality, and migration) embedded in the policy-support tools is one 
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mechanism used for policy planning. Leone (2010) stresses how vital population dynamics are for 

health planning, due to the impact of ageing populations and population growth in developing countries 

on healthcare provisions. By accounting for future population structures, tools can foster mid-term 

strategic plans which are necessary to ensure ministries can align their sector visions with other 

government priorities (Bollinger et al. 2017; Stegmuller et al. 2017). Furthermore, demographic 

forecasting (alongside epidemiological modelling) can show policy options against an estimated future 

counterfactual, identifying potential ‘missed opportunities’ with foresight which entices policymakers 

to act (Todorova 2015). 

 

Monetizing health 

Policy-support tools present ill-health in terms of economic loss. Hutchinson et al. (2019) contend that 

using OHT to build “investment cases” for health provides a mechanism to bring multiple sectors 

together around a common theme. Wong et al. (2018) reference the cost-effective framing presented by 

the tools, which Norheim, Emanual and Millum (2019) contend currently dominates global health 

decision-making. Many studies used OHT to present the economic cost of HIV/AIDS to build 

motivation across stakeholders to invest in antiretroviral treatment (Kumaranyake 2008; Canning 2006; 

Bruno et al. 2008). More recently, studies have utilised the same mechanism within OHT to promote 

an investment case for NCDs (Hutchinson et al. 2019; Farrington et al. 2019; Bertram et al. 2018). By 

monetizing health, public health policy-support tools can motivate health-enhancing action among non-

health actors.  

 

Contestability 

Contestability is another mechanism behind policy-support tools for policy-planning. The tools present 

data visualisations for the non-technical user (Wong et al. 2018; Stegmuller et al. 2017). Raineri and 

Molinari (2021:47) explore how data visualisation tools for policymaking “preserve the human brain’s 

centrality in a decision-making environment that is increasingly dominated by artificial intelligence”. 

The goal of artificial intelligence is to prevent beneficiaries from interacting directly with the data. Yet 

Raineri and Molinari (2021) propose that visualisations should be presented based on constraints that 

the user previously set on the data, for the user to then infer a decision from the visual outputs. Through 

the process, policy-actors “inject human bias” (ibid). Kluttz, Kohli, and Mulligan (2020) explain that 

the user can ‘contest’ the tools, exploring how changes in the datasets influence the tool outputs against 

counterfactuals. Rather than being presented with what an algorithm believes to be the most cost-

effective intervention, potentially resulting with invisible biases, public health policy-support tools 

encourage actors to engage with, critique, and correct the tools. 
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Projections based on good and appropriate evidence 

Bollinger et al. (2017) and Wong et al. (2018) highlight that policy-support tools offer sound evidence 

for policymakers to base their decisions on. Stegmuller et al. (2017:146) cites an NGO program 

coordinator who states that LiST can help show empirically what intervention can save the most lives 

preventing “ad hoc decision making”. This mechanism complements calls to increase evidence-based 

policy, resting on assumptions that increased evidence utilisation will be a more efficient means of 

achieving social goals (Cookson 2005; Birbeck et al. 2013). For clinical interventions, ‘good evidence’ 

refers to randomised control trials (RCTs) which establish causality most confidently by controlling for 

extraneous variables (Chalmers et al 1981). Notably, Parkhurst and Abeysinghe (2016) argue that RCTs 

are not always useful for public policy, where social-structural factors (controlled for in RCTs) are 

fundamental in intervention success. They frame ‘good’ evidence for health policy in terms of 

‘appropriateness’, advocating for insights based on field-experiments which account for social realities 

(ibid). Policy-support tools for public health interventions compile both good and appropriate evidence 

for projections. For example, LiST uses both RCTs and quasi-experimental studies to determine the 

effect of measles vaccination on child survival (Sudfeld, Navar, and Halsey 2010). The policy-support 

tools therefore offer certainty on effectiveness and appropriate efficiency. 

 

‘Transparent Datafication’ 

Scholars may argue that the previous two mechanisms (good evidence and contestability) have the 

potential to negatively skew agenda setting. Argyrous (2012) argues that evidence-based policy has 

been subject to critique, often swayed by the distorting influences of powerful interests (Hawkins and 

Parkhurst 2016) which may be provided a platform through the contestability mechanism. Indeed, Ergas 

(2009) contends that poor decisions can be made on good evidence. 

 

To hold policymakers to account and prevent this situation, there is a mechanism within the tools 

conceptualised here as ‘transparent datafication’. As the data used is visible and the analytical choices 

are explicit (Argyrous 2012), the choices made by the user and tool are transparent. This transparency 

combines with the “logic of datafication”, which Hoeyer, Bauer, and Pickersgill (2019) explain works 

as a tool for accountability. Metrics make human suffering visible, and it is through these metrics that 

governments can be held accountable (ibid). Crucially, it is the policy-support tools which “mobilise 

and perform accountability metrics” through transparent data and assumptions (ibid:470; Callon and 

Munisea 2005). Through ‘transparent datafication’, policymakers are held accountable to prioritise 

resources effectively. 

 

In sum, public health tools offer support for policymakers through these five mechanisms. 

Throughout this dissertation, these mechanisms provide an analytical lens to demonstrate the tools 
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functions in practice, and to explore how they can foster intersectoral planning for holistic NCD 

reduction. 

 

2.2 Public health policy-support tools for reducing HAP 

 

This dissertation explores how public health policy-support tools can help to promote a reduction of 

HAP. HAP, caused by cooking with solid fuels, is now considered the greatest environmental health-

risk factor globally, responsible for almost 5% of the global burden of disease (GBD) (Ahmed et al. 

2019). HAP is also emitted through heating and lighting (Muyanja et al. 2017), though most literature 

and robust data focuses on cooking fuels. The WHO’s indoor air quality (WHO-IAQ 2010) guidelines 

contend that HAP levels below PM2.5 25mg/m3 annual average are recommended for a fuel to be 

“clean”, such as liquid petroleum gas (LPG) and electricity. Empirical evidence establishes strong links 

between high HAP exposure and NCD onset (Smith et al. 2014), causing 11% of all deaths due to 

ischemic heart disease (IHD), 12% of all strokes, 25% of all chronic obstructive pulmonary disease 

(COPD), 17% of all lung cancer, 45% of pneumonia deaths in children under-5, and 28% of adult deaths 

due to acute lower respiratory infections (ALRI) (WHO 2018). As air pollution is controllable, these 

adverse health outcomes are preventable (Schraufnagel et al. 2019). There is anecdotal evidence that 

HAP exposure occurring in utero can increase risk for low birth weight, still birth, and gestational 

hypertension (Amegah, Quanshah, and Jakkola 2014). This dissertation focuses on NCDs rather than 

adverse birth outcomes, due to the current lack of robust evidence for the latter. 

 

Sufficient evidence to make a systematic case for NCDs caused by HAP has only recently been firmly 

established (Smith and Pillarisetti 2017). This explains why public health policy-support tools have 

only now extended to account for this risk-factor. In 2018, WHO developed its Clean Household Energy 

Solutions Toolkit (CHEST), containing six modules for countries to develop evidence-based HAP 

reduction policies that reduce health risks. This includes the standalone HAP module, BAR-HAP, and 

the HAP model integrated into the suite of NCD risk-factors on the Spectrum-based OHT, both released 

in 2021. Prior to CHEST, attempts to project the impact of HAP on NCDs, or the resources needed to 

scale-up HAP reduction for NCD aversion, involved complex statistical and epidemiological modelling 

from the ground-up, lacking many of the mechanisms listed above (for example, see Smith and 

Pillarisetti 2017). No study has yet demonstrated the useability of the HAP model on OHT, and BAR-

HAP has not been explored beyond those who created the tool (Das et al. 2021).  In addition, HAP 

initiatives are currently underway in some developing countries, providing a timely opportunity to 

explore how public health policy-support tools can help to promote a reduction of HAP in LMICs. The 

purpose of this dissertation is to illustrate how these tools, BAR-HAP and OHT, work to promote a 

reduction of HAP for NCD prevention. 
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Scholars argue that intersectoral cooperation is necessary to achieve NCD SDG goals (Mondal and Van 

Belle 2018; Ssennyonjo et al. 2021). While the responsibility for clean fuel dissemination lies with 

energy sectors, scholars assert that health should be the driver of action on HAP reduction (WHO 2020). 

Smith and Pillarisetti (2017:147) contend that an explanation for prior failed attempts to reduce HAP 

may be due to “origins in the technology rather than health sector”. Yet, budgeting for HAP reduction 

remains outside the Ministry of Health (MoH) budget. This is reflective of a broader issue, that public 

service provisions are often stated in theory as being public health responsibility, but in practice are 

beyond the scope of MoH capacities (Siddiqi et al. 2009). Buse and Hawkes (2015:5) argue that the 

current SDGs for health “lacks consistency in distinguishing between health sector action and action in 

other sectors”, and only implicitly calls to the need for ‘health-in-all’ policies. They contend that 

achieving the health-SDGs will require a five-fold paradigm, the first of these being intersectoral 

coherence and coordination on the structural drivers of health (ibid). HAP reduction for NCD prevention 

provides an interesting insight into intersectoral governance, having gained less attention than the 

‘commercial determinants’ of NCDs (Mondal and Belle 2019). Therefore, this dissertation also explores 

how public health policy-support tools can foster intersectoral cooperation for holistic NCD prevention 

through HAP reduction. 

 

Situated within this literature, the empirical significance of this dissertation is threefold: 

• Demonstrate the usability of new public health policy-support tools for promoting HAP 

reduction. 

• Project the possible NCDs prevented and estimate resources needed for HAP reduction in India 

by 2030. 

• Show how the mechanisms within these tools can foster intersectoral planning for NCD 

prevention through HAP reduction, offering suggested improvements based on the illustrative 

experience.  

 

2.3 Test-case: HAP reduction in India 

 

India is used as a test-case to demonstrate the how public health policy-support tools can promote a 

reduction of HAP in practice. In 2016, India’s Ministry of Petroleum and Natural Gas (MoPNG) 

introduced Pradhan Mantri Ujjwala Yonja (PMUY), one of the world’s largest clean fuel dissemination 

programmes, providing free LPG connection to 800 million households by September 2019 (Jindal and 

Aggarwal 2020). While PMUY has been hailed a success for establishing clean fuel connections to 

many of the population, scholars have argued that this framing glosses over the lack of sustained use of 

LPG beyond the initial connection (Harish and Smith 2019). Suboptimal usage has occurred due to 
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affordability issues with fuel refills (Lindgren 2020), gender inequality in decision making (Yadav 

2020), and traditional preferences (Day and Malakar 2020). Therefore, while SDG 7.2.1 - measured by 

the share of population with access to clean fuels - is being met, lack of sustained use and therefore 

persistent high HAP exposure results in potential NCDs, as well as gender equality and climate benefits, 

falling short of targets. Additionally, 35% of the population continue to lack LPG connection, relying 

on traditional biomass (NSS 2018). This is concerning, as the loss of productive life years due to NCDs 

in India estimated to be one of the highest in the world, with younger and poorer parts of the population 

disproportionately affected (Mondal and Van Belle 2018). 

 

India offers an optimal test-case for this research. Firstly, the Government of India (GoI) are familiar 

with policy-support tools, having used LiST to guide their maternal and child health plans (MoHFW 

2013). Secondly, Dasgupta et al. (2021) explains that India policy initiatives are committing to 

institutionalising ‘One Health’ approaches to disease control, which involves promoting intersectoral 

collaboration and cooperation (de Macedo Couto an Brandespim 2020). NITI Aayog, the GoI policy-

think-tank, provide strategic design and directions for policies to guide India towards the SDGs (Mondal 

and Van Belle 2018). Indeed, the fact that India’s energy ministry has undertaken PMUY as its first 

social welfare scheme reflects a step towards the intersectoral paradigm-shift that Buse and Hawke 

(2015) argue is necessary to achieve health-SDGs. India therefore provides an optimal case to test how 

policy-support tools can facilitate holistic intervention planning for a body such as NITI Aayog, as the 

country enters the second phase of PMUY (2020-2030). Thirdly, while links between ill-health and 

HAP were known during the first roll-out of PMUY, epidemiological and economic projections were 

not available, making it unclear where scarce resources would best be utilised.  Furthermore, Harish 

and Smith (2019:5) advised the need to find “standard methods to monetise health impacts at the 

national level” of HAP reduction in India, a function offered by BAR-HAP but not yet demonstrated 

for India’s context. 

 

While context-specific suggestions on HAP interventions will apply to India, the demonstration and 

application of these tools will be transferable to other LMICs struggling with HAP. The following 

section outlines the methodology used to present these contributions to literature. 
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3. Methodology 

 

To situate the research questions in their broader contexts, a literature review was conducted 

scoping Google Scholar, Global Health Medicus, and PubMed. The purpose was to identify 

mechanisms in the literature that explain how the tools operate in the current public health climate, and 

to present recent epidemiological evidence pertaining to the health impact of HAP. Manuals for the 

tools were found on Avenir Health’s website and WHO’s CHEST website. To situate the test-case in 

its country context, government reports and policy documents were retrieved through the National 

Indian Government portal and NITI Aayog portal. 

 

To answer how public health policy-support tools can help to promote a reduction of HAP, this 

dissertation will provide an illustrative example for HAP reduction in India. To do this, it will deploy 

quantitative analysis using the data modelling outlined below. Results of the possible NCDs prevented 

from HAP reduction will be discussed, with the comparable resources necessary to achieve the health 

and financial benefits across four intervention options. The functionality of the tools will be outlined 

alongside the presentation of these outputs. Then, borrowing the methodology from Hutchinson et al. 

(2019), these Results will be discussed by drawing on facets from the Institutional and Context Analysis 

(ICA) approach launched by the United Nations Development Programme (UNDP 2017). While a full 

ICA is not possible (see 3.4), this Discussion will use policy documents to explore how the mechanisms 

within the policy-support tools can foster intersectoral collaboration for the achievement of NCD-

related SDGs. 

 

This dissertation is concerned with how tools can support decisions on intervention scale-up. The 

policy-support tools deemed most suitable are those within Module 2 of CHEST, ‘Identification of 

Technological and Policy Interventions’. BAR-HAP was deemed most appropriate as it is aimed at 

guiding planning of policy interventions (Das et al. 2021). The Spectrum-based OHT was also chosen 

from this module, considering the extensive use of the Spectrum software in scholarship and policy-

circles, and its ability to complement BAR-HAP outputs. 

 

 3.1 Policy support tools: Modelling and Data 

 

This section describes the tools’ back-end modelling and data sources. While these tools draw on up-

to-date data, these have been cross-referenced to other sources and occasionally changed to improve 

the accuracy of outputs. 
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OHT 

The inter-agency Spectrum-based OHT (version 6.06, 2021) is used to model mortality and morbidity 

aversions resulting from HAP reduction by 2030. As part of CHEST, the OHT expanded to integrate 

HAP into its suite of NCD risk-factors, alongside, for example, hazardous alcohol use. HAP can be 

evaluated as one of the multiple NCD risk-factors or as an independent risk-factor. To align with the 

aims of this dissertation, HAP is explored as an independent risk-factor. No study has yet demonstrated 

the functionality of the HAP model on OHT. To calculate the impact of cooking fuel on health 

outcomes, the model accounts for baseline information on particle emissions for each cooking method, 

along with an exposure adjustment factor, taken from Burnett et al. (2018). As these figures are based 

on scientific evidence, they have remained unchanged. The prevalence/incidence of each NCD 

attributed to HAP is taken from GBD (2020). The module uses a direct attributable fraction1 to calculate 

the percentage of disease burden related to each cooking fuel. 

 

Three other modules are notable for this analysis: Demproj, LiST and AIM. Demproj calculations are 

based on the standard cohort-component model modified to produce a single-year projection, based on 

assumptions on future levels of fertility, mortality, and migration (Bollinger and Ross 2021). Baseline 

data for this is taken from India’s 2015 Demographic and Health Survey and the UN’s 2019 World 

Population Projections. OHT automatically includes LiST and AIM in its projections. As this analysis 

is not concerned with child and maternal health or HIV/AIDS, the modules’ country-level data were 

incorporated without modification. 

 

BAR-HAP 

BAR-HAP (version 1.4, 2021) a standalone module for HAP projections, is used to estimate the costs 

and resources needed to achieve the greatest impact from HAP reduction. The tool incorporates 

evidence from recent efforts to characterise the relevant set of parameters that determine costs and 

benefits associated with HAP reduction (Das et al. 2018; Jeuland, Tan Soo, and Shindell 2018; Kaur et 

al. 2014; Shindell 2015). BAR-HAP is pre-filled with WHO’s NCD costing tool (WHO-CHOICE 2012) 

to calculate human resources, equipment, and capacity building costs. It is also filled with static 

demographic data (total population and average household size), epidemiological data from GBD 

(2020), economic (including stove and fuel cost, stove lifespan, wages, and social discount rate), 

environmental, and cooking behavioural parameters for South Asia and India (Jeuland, Tan Soo, and 

Shindell 2018). The costs and benefits incorporated in BAR-HAP are summarised in Table 1. As the 

time being saved is primarily among women, this output is taken as a proxy for gender empowerment 

opportunities as it is time that could be spent in economic advancing activities (Lambe et al. 2015). 

 
1 PAF = 1

∑ 𝑃𝑖∗𝑅𝑅𝑖−∑ 𝑃𝑖
′∗𝑅𝑅𝑖

𝑛
𝑖=1

𝑛
𝑖=1

∑ 𝑃𝑖∗𝑅𝑅𝑖
𝑛
𝑖=1
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Costs 

Government costs 

- Stove subsidy cost, fuel subsidy cost, 

programme cost.  

Private costs 

- Stove and fuel costs, collection time, 

maintenance, and learning.  

Monetized Benefits 

Private health benefits 

- Morbidity/mortality reductions of COPD, 

ALRI, IHD, lung cancer, stroke. 

Social health benefits (incorporating HAP 

contribution to ambient air pollution) 

- Morbidity/mortality reductions of diseases 

using social discount rate (SDR) and 

accounting for health spill overs. 

Time savings Climate benefits 

 

 

 

3.2 Policy-support tools: Assumptions 

 

Energy transitions 

National targets seek to eliminate the use of all cooking arrangements that cause HAP across 

households, aligning with SDG 7 “to ensure access to affordable, reliable, sustainable and modern 

energy for all” by 2030 (UN 2015). Specificities for the distribution of clean energy are not defined. 

However, documents for phase 2 of PMUY indicate plans to extend LPG to the poorest, extinguish LPG 

among the middle class, and enhance the use of LPG (Harish and Smith 2019). Therefore, the decision 

has been made to set 100% of the population currently using traditional biomass to transition to LPG 

by 2030. For a second energy transition, the top 20% wealth-quintile have been set to transition from 

LPG to electricity, freeing up LPG for the poorest. Notably, LPG to electricity is the only ‘clean-to-

clean’ transition that BAR-HAP currently offers. After reviewing stakeholder documents and informal 

conversations, a transition from LPG to Piped Natural Gas (PNG) was deemed appropriate for this 

second transition. For these provisional results to demonstrate the use of the tools, electricity acts as a 

placeholder for PNG. Table 2 presents a summary of the energy transitions, inputted into both OHT and 

BAR-HAP. 

 

 

 

 

Table 1: Costs and benefits in BAR-HAP. 
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Cooking Fuel Actual: 2018 Target: 2030 Explanations for targets 

 % of total households  

Firewood 31.2 0 Not considered ‘clean’ 

under WHO-IAQ. 
Dung cake 3.8 0 

LPG 61.4 76.4 The 35% households 

using traditional biomass 

will transition to LPG 

(‘extend’).  

Electricity  0 20 The top 20% wealth 

quintile will transition off 

LPG (‘extinguish’).  

Other 3.6 3.6  

Total 100 100  

 

 

 

Based on 8 field studies, BAR-HAP assumes that once access is provided, there is a 48% usage rate of 

the clean fuel due to the cultural phenomenon of ‘stacking’ (continued use of the traditional fuel). 

Monitoring evaluation from India reflects that far less cooking is done with the clean fuel due to 

traditional preferences (Harish and Smith 2019). Section 4.4 contextualises the need to ‘enhance’ LPG 

use among the 61% who already have connection when ‘stacking’ assumptions more aptly reflect the 

reality in India. 

 

Interventions 

BAR-HAP offers five interventions to facilitate these transitions. Currently the tool allows users to 

apply one policy-action per cooking transition. Four out of five interventions were chosen for 

comparison, based on feasibility for the Indian context, action plans from NITI Aayog, and confirmed 

as appropriate through informal conversations with experts in the field. Unless specified, the 

effectiveness of these interventions has been based on good and appropriate evidence and so have 

remained as default (Das et al. 2021). 

 

Stove Subsidy: GoI rolled-out a stove subsidy intervention in 1985, entitled The National Programme 

on Improved Cookstoves, led by the Indian Ministry of Non-Conventional Energy Sources. This was 

cancelled in 2012 due to mixed results, namely due to the lack of accompanying clean fuel provisions 

(Kishore and Ramana 2002). 

 

Fuel Subsidy: MoPNG currently subsidise the cost of the first LPG cannister for women below-

poverty-line. While PMUY has increased the number of those connected to LPG, refill rates have fallen 

Table 2: Cooking fuel usage, actual (2018 figures taken from National Sample Survey 75th round), and 

targets for 2030 with explanations.  
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short of the levels needed to achieve substantial HAP exposure reductions necessary to prevent adverse 

health consequences (Kar et al. 2019). 

 

Financing: This option allows households to spread payments overtime in instalments for clean 

cookstoves. A pay-as-you-go option is offered for fuel, rather than paying for an entire refill upfront. 

Time payments increase willingness to pay; purchasing, in turn, increases regular usage of clean energy 

(Lewis et al. 2015; Beltramo, Levine, and Blalock, 2014). 

 

Intensive Behaviour Change Campaigns (BCCs): BCCs work through participants’ barriers to 

behaviour change, including social norms that may conflict with desired behaviour, frequently 

accompanying public health interventions (WHO 2021). An ‘intensive’ BCC refers to households 

receiving personal stove demonstrations and informational meetings lasting one hour (Lewis et al. 

2015). BAR-HAP’s default assumption is that BCCs increase demand for clean cooking by 10% based 

on Beltramo et al. (2015) findings from Uganda. Yet, a multitude of small-scale pilot BCCs were more 

successful at encouraging clean fuel use in India (Lewis et al. 2015), likely due to the specificities of 

behavioural barriers rather than access issues. Therefore, BCC’s ability to increase demand was 

changed from the default assumption of 10% to 25%, reflecting recent country-specific findings. 

 

The intervention not chosen for this study is fuel ban, which although has been used in the United 

Kingdom, Ireland, and China, has been deemed unfeasible for the Indian context (Zhang and Smith 

2007). 

 

 Time Frame 

Keeping with the time frame embedded in the NCD Costing Tool, BAR-HAP assumes a 15-year 

implementation frame (WHO 2020). The fixed assumption is that years 1 and 2 comprise planning with 

no intervention dissemination, years 3, 4 and 5 reflect partial implementation (targeting 1/3rd of total 

target households), reaching full population targeting by year 6. To keep complementary synchroneity 

between the two tools, the same scale-up assumptions have been inputted into OHT. For OHT, to 

provide the most accurate demographic trend assumptions, the baseline was set to 2015 as this is the 

most recent Demographic and Health Survey year. 

 

 3.3 Limitations 

 

A trade-off for using such cutting-edge tools, is that they are in their iterative development processes. 

While this inhibits accuracy of outputs, it is hoped that this research contributes to their growth. 

Although a more in-depth appraisal of the scope of these tools will form the basis of the Discussion, 

some limitations must be signalled. 
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It was not possible to conduct key informant interviews with stakeholders as it was unethical to draw 

health policymakers away from the volatile Covid-19 situation in India. Speaking to stakeholders would 

have enabled a richer ICA to elucidate an understanding of how the tools can foster intersectoral 

cooperation. It would also have enabled cross-referencing of the assumptions in the tools, such as the 

daily hours spent cooking, which would have increased the accuracy of the outputs. 

Additional limitations within the tools inhibit accurate policy-outputs for India. Firstly, ‘stacking’ is not 

accounted for on OHT, meaning the potential prevented NCDs from HAP reduction are likely 

overstated. A low variant scenario has been applied to these projections to establish a sensitivity range. 

Secondly, electricity has been used as a placeholder for PNG. Furthermore, in the current version of 

BAR-HAP, the user is unable to change the intervention time frame from 2020-2035. This is 

problematic for presenting intervention scale-up that includes a two-year planning period, as one of 

these years is in the past. Implications of these points are expanded on in the Discussion, though it 

should be reiterated that due to such unavoidable methodological constraints, the policy suggestions for 

HAP reduction in India should be taken as provisional. Nevertheless, these restrictions do not detract 

from gaining insight into the primary aim of this dissertation – to explore how public health policy-

support tools can promote a reduction in HAP. Finally, both tools use national average data for India 

and so cannot account for demographic and economic heterogeneity between Indian states. Yet this 

research is concerned with policy-support tools for national level planning, for a body such as NITI 

Aayog. 

4. Results

This section presents an example application of the tools for India. Within the limits of the available 

data, OHT’s epidemiological modelling presents how many NCDs can be prevented through HAP 

reduction, and the economic modelling on BAR-HAP estimates what resources are needed to achieve 

the greatest health and financial benefits from HAP reduction. These results will demonstrate how 

public health policy-support tools can help to promote a reduction of HAP in LMICs. 

4.1 Health Benefits 

This section demonstrates the epidemiological and demographic forecasting within OHT to present 

how many NCDs can be prevented in India through HAP reduction. These projections account for the 

natural increase in NCDs that come with an ageing population, occurring due to falling total fertility 

rate and increasing life expectancy in some regions in India (Mathur and Mathur 2015). 
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Figures 1 and 2 present the projected morbidity and mortality cases in 2030, with and without HAP 

intervention scale-up. The greatest impact is on COPD. Epidemiological modelling projects that with 

no HAP intervention, there will be over 1 million cases of COPD and over 58 cases of COPD morbidity 

occurring in 2030. With a successful energy transition, 16.2% of COPD deaths (nearly 162 thousand) 

and 15% of COPD morbidity (over 9 million) can be prevented in 2030 alone. Over the 15-year scale-

up (2020-2035), 6.5% of total NCD-related deaths (over 3 million) and 9% of total NCD morbidity 

cases (over 1.5 billion) would be prevented with HAP reduction.  

 

OHT does not currently account for ‘stacking’. 

These figures are therefore aspirational, as while 

100% of India may have connection to LPG by 

2030, it is less realistic that clean fuel will be their 

primary cooking fuel. Figure 3 presents a realistic 

range of clean fuel use and associated mortality 

prevented over the 15-year period. The orange 

line reflects 75% of the population using clean 

fuel as their primary fuel, in contrast to the 

mortality prevented when 100% of the population 

Figure 1 (left) and Figure 2 (right): Mortality (left) and morbidity (right) NCD cases in India 2030, with and without HAP intervention scale-up. 

Source: Own projections, OHT v.6.06, formatted on Tableau. 

Mortality cases with and without HAP reduction 

(India, 2030) 

Morbidity cases with and without HAP reduction 

(India, 2030) 

Mortality prevented in India with clean cooking (2020-2030) 

Figure 3: Mortality prevented in India (2020-2030) when 100% of the 
population use clean fuel as their primary fuel (blue) compared to 75% 

(orange). Source: Own projections, OHT v.6.06, formatted on Tableau. 



 DV410           24073 

 
Page 23 of 48 

are using the clean fuel only in blue. The area between these two lines reflects a more accurate forecast 

of likely NCD prevention from HAP reduction.  

 

4.2 Monetized Health Benefits 

 

BAR-HAP translates the health benefits from extending clean fuel to the whole population into 

monetary gains. As BAR-HAP does not have back-end demographic modelling, these projections do 

not account for changing population structures. At present, this tool is the only way to activate the 

monetizing health mechanism specifically for HAP reduction. For these projections, the usage rate has 

been kept as default (48%).   

 

 

  

 

  

  

 

 

 

 

 

 

 

 

 

 

 

Figure 4 translates the health benefits into public cost-of-illness (COI) savings with the four intervention 

options. These figures represent the direct savings from avoiding health sector costs, and indirect 

savings such as increased value of workforce productivity and reducing job absenteeism (Jo 2014). 

Figure 5 presents the monetized private health benefits, presented in household savings per Disability 

Adjusted Life Year (DALY) avoided. Over the 15-year scale-up, the Financing intervention would save 

almost $3 billion in COI, and over $19 billion in private health savings.  

 

Figure 4 (left): COI savings, and Figure 5 (right): private health benefits, shown with intervention options in USD (India 

2020-2035). Source: Own projection, BAR-HAP (v.1.4) formatted on Tableau. 

Public Cost-of-Illness (COI) Savings (India, 2020-2035) Monetized Private Health Benefits (India, 2020-2035) 
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These figures showcase how the change in demand assumptions impact the outputs. Based on good and 

appropriate evidence, BAR-HAP assumes that Financing increases demand for clean fuel by 40%, with 

a 25% Stove Subsidy leakage and a 50% Fuel Subsidy leakage. As mentioned, the default assumption 

was that BCCs increased demand for clean fuel by 10% and that this was changed to a more appropriate 

25% for India. 

 

4.3 The ‘Social Investment Case’ for HAP reduction 

 

This section demonstrates what can be achieved through the monetizing health mechanism, estimating 

the needed resources to ‘extend’ clean energy to the remainder of the population. In attainment of SDG 

3.4, to reduce premature mortality from NCDs, WHO and UNDP initiated ‘investment cases’ that use 

OHT to examine the cost-effectiveness of NCD interventions (Hutchinson et al. 2019; Bertram et al. 

2018; Chishom et al. 2017; Nugent et al. 2018). Previous investment cases have not been able to include 

HAP reduction, as HAP costing is not currently available on OHT. The outputs from BAR-HAP have 

been presented in this format, provisionally filling this gap for studies seeking to calculate the potential 

cumulative ROIs for NCD prevention efforts. Climate and time savings have been incorporated into 

these calculations. 

 

 

Table 3 presents the total monetized costs, benefits, the net social benefit (NSB) in billion USD, and 

the benefit-cost-ratio (BCR) for each intervention. BAR-HAP calculates the NSB in net present value 

terms, which captures the total financial value of an investment opportunity, representing the present 

value of the cash flows at the required rate of return of the project compared to the initial investment 

(considering the social discount rate and rates of inflation). The BCR is a metric used in other health 

‘investment cases’ as a standardised comparison of ROIs between interventions, calculated by dividing 

the benefits by the costs. Where the BCR is greater than 1.0, the intervention will deliver a positive 

ROI. These figures are presented for 2020-2025 to align with India’s economic targets, and over the 

 2020 – 2025 (economic target timeframe) Total 15-year period (2020 – 2035) 

Intervention Total costs 

 

Total benefits  NSB BCR Total costs Total benefits NSB BCR 

 (Billion USD)   (Billion USD)  

Fuel subsidy 47.5 4.3 -40.5 0.08 138.3 32.2 -106.2 0.2 

Stove subsidy 3.6 3.4 -0.2 0.8 13.2 25.6 12.4 1.9 

Financing 5.5 5.8 0.22 1.1 20.4 43.4 23.0 2.1 

BCC 5.1 4.9 -0.24   0.9 18.8  37.0 18.0 2.0 

Table 3: Social discounted total costs, benefits, NSP and BCR for four HAP interventions in net present value terms, Billion USD. Source: Own 

projections, BAR-HAP (v.1.4). 
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15-year scale-up. For the 2020-2025 period, it should be remembered that BAR-HAP assumes that 

planning occurs over the first two years, adding costs with no benefits. Figure 6 presents a visual 

representation of these results. Table 4 breakdowns the total benefits in table 3, to contextualise these 

projections for relevant stakeholders. Total breakdowns of the costs and benefits for each intervention 

are in the appendix.  

 

Intervention Health 

benefits 

Time 

benefits 

Climate 

benefits 

Fuel subsidy 9.4 6.6 12.7 

Stove subsidy 7.7 5.3 10.2 

Financing 12.8 8.8 17.0 

BCC 10.7 7.5 14.4 

 

 

 

 

 

 

 

The Financing intervention yields both the greatest health and financial prospective benefits from HAP 

reduction. Fuel Subsidy is by far the least cost-effective, primarily due to the substantially higher costs 

in government subsidies (-$149 billion) and the likelihood of fuel leakage which decreases the health 

and climate benefits. The Financing intervention increases the beneficiaries’ willingness to pay for the 

clean fuel, which in turn encourages higher usage rate, lowering overall HAP exposure to yield the 

greatest health (and time and climate) benefits. Overall, within the confines of the data available, 

achieving the greatest health and economic benefits from ‘extending’ clean fuel to the remainder of the 

population, would require a $20.4 billion scale-up over the 15-years. Over this period, $23 billion would 

be gained from this investment. This provisional evidence is useful for NITI Aayog, who have not yet 

set a budget for phase 2 of PMUY. 

 

4.4 From ‘Extend’ to ‘Enhance’ 

 

This section contextualises the need to ‘enhance’ LPG use among the 61% of the population who 

already have access. Table 5 displays the total benefits when the Financing intervention is applied with 

differing usage rates. Notably, rather than estimating the financial resources needed to ‘enhance’ LPG 

use, this section serves to demonstrate the use of the contestability mechanism to show how the usage 

rate of the clean cookstove impacts benefits. 

Figure 6: Total benefits against total costs 

for four HAP interventions. Source: Own 

projections, BAR-HAP (v.1.4). Formatted 

on Tableau.   

 

 

Table 4: Monetized health, time, and climate 

benefits for four HAP interventions. Presented in 

Billion USD, between 2020-2035, India. Source: 

Own projections, BAR-HAP (v.1.4). 

Costs vs. Benefits of HAP interventions 

(India, 2020-2035) 
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Clean fuel 

usage rate 

Health benefits Climate 

benefits 

Time benefits NSB BCR 

 (Billion USD)  

10% 4.0 6.7 3.1 -6.7 0.7 

20% 8.5 13.4 7.5 2.2 1.1 

30% 13.7 19.9 9.2 11.8 1.4 

48% (default)  25.5 32.0 14.7 31.5 1.8 

90% 95.8 59.6 27.6 120.2 2.9 

 

Three significant reflections stem from these outputs. Firstly, these figures 

reflect the estimated exposure-response relationships within BAR-HAP. The 

high usage rates translate into linearly decreased PM exposure, improving 

the health, climate, and time benefits. While the estimated exposure-

response relationship for climate emissions and hours saved are linear, 

increasing the usage rate to 90% reflects the highly nonlinear exposure-

response relationship for health: relatively large health effects of PM 

reductions are concentrated at the low PM exposure portion of the curve 

(Nasari et al. 2016) (figure 7). Secondly, as a higher usage rate is critical for yielding benefits, when 

usage rate is set to 10% there is a negative ROI (losing $6.7 million over the 15-year period). Finally, 

this section reflects how users can contest the tools based on their epistemic frame (i.e., focusing on 

usage rather than merely connection), interacting with the data to understand how different scenarios 

impact outcomes. 

 

 

This Chapter has shown how the public health policy-support tools can help to promote HAP 

reduction, by demonstrating how the user can estimate the possible impacts and necessary resources. 

The next chapter will situate these findings in India’s institutional and contextual climate, to explore 

how the mechanisms within these tools can foster holistic health planning. 

 

 

5. Discussion 

 

Drawing on facets from UNDP’s ICA, this section situates the quantitative modelling in India’s 

institutional and contextual landscape. An ICA explores how the country-context will facilitate or 

inhibit the achievement of an SDG, in this case, SDG 3.4 - to reduce premature mortality from NCDs. 

Table 5: Monetized health, climate, and time benefits at varying clean stove usage rates, with NSB and BCRs (billion 

USD), for 2020-2035 India. Source: Own projections, BAR-HAP (v.1.4). 

Figure 7: Exposure-

response curve for health 

hazards at different PM 

Source: Nasari et al. 

2016:967.  
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Using the provisional results as best available estimates, this section explores how public health policy-

support tools can assist the intersectoral governance paradigm-shift (Buse and Hawke 2015) necessary 

to promote HAP reduction to contribute towards achieving SDG 3.4. To answer this, the tool 

mechanisms synthesised in the Literature Review will be explicitly linked to India’s institutional 

context. This format also lends itself to offering implications for HAP reduction in India and suggestions 

for tool improvements based on this experience. Overall, while policy-support tools have foundations 

to assist intersectoral governance, there are some adjustments to be made for them to reach their full 

potential for ‘fuelling’ holistic NCD reduction in LMICs. 

 

1. Demographic forecasting can tie energy sector goals to public health sector goals 

The demographic forecasting mechanism within the policy-support tools can explicitly tie energy sector 

goals (100% of the population using clean fuel by 2030) to public health goals (reduce premature 

mortality from NCDs by 33% in 2030). The tools show that in 2030, almost 313,500 deaths would be 

prevented from NCDs with a reduction in HAP, translating to a 9% reduction from the projected NCD-

related mortality in 2030 with no HAP intervention. While the links between poor health and HAP are 

recognised, demographic forecasting (alongside epidemiological modelling) can now explicitly show 

the best estimated future counterfactual scenario, highlighting the missed potential health opportunities 

and reframing HAP reduction as a key driver of NCD prevention. Currently, there is no dedicated 

programme to HAP reduction among the 12 NCD control programmes run by India’s National Health 

Ministry. A suggestion for a BCC programme is offered below. Furthermore, while links between HAP 

and NCDs are cited in India’s 2013-2020 NCD Action Plan, projected figures of the potential NCD 

prevention were not available in 2013 making it challenging to conceptualise how much attention 

should be placed on HAP to contribute to NCD control goals. Demographic forecasting enables health 

and energy sectors to strategically align their mid-term visions, a function not previously readily 

available. 

 

The tools could leverage the demographic forecasting mechanism by incorporating it alongside costing 

for HAP interventions, to project the clean-cooking resources necessary for future populations. 

Resource allocation must be planned with future populations in mind, rather than assuming populations 

will remain static (as BAR-HAP does). This function is crucial for projecting HAP interventions for 

NCD prevention in ageing populations such as India, as the growing NCD burden will require a greater 

investment for health-system strengthening alongside the scale-up of HAP reduction. Additionally, in 

sub-Saharan African countries, population growth rate has expanded at 4 times the rate of access to 

modern cooking fuels (IRENA 2018). Therefore, while the demographic forecasting within OHT 

provides the foundations to tie HAP to NCD targets, which more broadly encourages intersectoral 

coherence, this can be taken further by leveraging mechanisms within both tools. 
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2. Monetizing health can present HAP reduction as an economic opportunity 

By monetizing health, policy-support tools present HAP reduction as an economic opportunity. In 2019, 

Prime Minister Modi envisioned making India a USD 5-trillion-dollar economy by 2025. Covid-19 has 

set this target back, with the World Bank (2021) projecting that this is more feasible by 2030. For 2020-

2025, the Financing intervention is projected to save $3 billion, 0.06% of the 5-trillion-dollar target. 

Over the 15-year scale up to 2035, the same intervention will provide $23 billion returns, 0.46% of the 

economic target. While these percentages are small, HAP has not previously been framed as an 

economic opportunity, rather a dent in fiscal budget. In accordance with Horton (2017:346), while 

access to medicines, or in this case clean fuel, should be a decisive matter of human rights, advocators 

must “talk the language” of finance and planning ministries, mediated through the monetizing health 

mechanism. 

 

Enabling demographic forecasting alongside the monetizing health mechanism would emphasise 

economic potential from HAP reduction in two ways. Firstly, these mechanisms in tandem would link 

potential economic gains from NCD prevention to India’s productive potential during its demographic 

dividend. India currently has a ‘window of opportunity’ with a greater proportion of the population at 

working age than old or young dependents (Bloom, Canning, and Sevilla 2003). India must capitalise 

on their demographic dividend to grow their economy before their dependency ratio rises, with an 

ageing population requiring more costly NCD care and pension provisions (Afroz 2018). Activating the 

demographic forecasting alongside monetizing health would situate the possible productivity benefits 

from HAP reduction within the country’s demographic composition. The Ministry of Labour and 

Employment can use this to plan for employment opportunities to ensure that this ‘window’ is 

effectively capitalised on. As populations on BAR-HAP are static, the projected growing working age 

population over the next 15-years is unaccounted for. 

 

Secondly, demographic forecasting alongside the monetizing health mechanism could explicate the link 

between reducing HAP and public health-systems strengthening for economic growth. Improving 

India’s under-funded public health-system is an economic priority for Prime Minister Modi, intended 

to improve productivity and reduce job absenteeism. It may be assumed that the inclusion of HAP into 

OHT was to integrate HAP plans into sector-wide health costing, providing a comprehensive vision of 

economic benefits possible through NCD control methods. However, the HAP model in the NCD-suite 

is not connected to OHT’s costing framework as budgeting for HAP remains outside the MoH.  If these 

two mechanisms were activated in tandem, the tools could include HAP reduction into a case for health-

system strengthening for economic potential, providing a clearer shared vision between health, finance, 

and energy sectors. These suggestions advocate for the inclusion of BAR-HAP’s monetizing health 

mechanism into OHT, which is compatible as both tools use the same costing database (WHO 

CHOICE). 
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3. Good and appropriate evidence offers an efficient means of achieving social goals, fostering 

intersectoral policy coherence on HAP reduction 

The results build a case for the ministries who will also benefit from HAP reduction to share the 

financial responsibility of the Financing intervention to facilitate the remainder of India’s energy 

transition, as suggested by Josey et al. (2020). The evidence underscoring this case is both good and 

appropriate, with levels of fuel PM emissions taken from laboratory based RCTs, and field studies 

testing intervention effectiveness incorporating participants’ ‘real-life’ behaviour. This combination 

offers certainty on quality of the projections for related stakeholders. The gender equality and climate 

motivations for reducing HAP are briefly outlined here. 

 

Gender equality 

With $20 billion government-wide investment into the Financing intervention, Indian women can save 

a cumulative $8.8 billion in time over the 15-year period (when fuel usage is set to 48% default). 

Promoting financial independence is important to enable Indian women to contribute to household 

decisions (Sharma and Kota 2019). This is pertinent, as women having lower income is a risk-factor for 

domestic violence in India (Mahapatro, Gupta and Gupta 2012). The Ministry of Women and Child 

Development therefore has high motivation to reduce HAP and encourage the gained time to be spent 

in formal employment. Promoting gender equality within the household will foster greater NCD 

reduction from HAP as, with effective BCCs (outlined next), women are likely to opt for clean fuel 

when consulted in this household decision (Harish and Smith 2019). 

 

Climate goals 

In 2021, India renewed their Nationally Determined Contributions (NDCs) as part of the Paris 

Agreement, which embodies country efforts to reduce national climate emissions (MoEFC 2021). While 

cooking fuels are mentioned, these are not presented as central in India’s efforts to achieve their NDCs. 

Additionally, India’s NDCs (2021:1) state: “just because the economic development of many countries 

has come at the cost of the environment, it should not be presumed that a reconciliation of the two is 

not possible.” This sentiment is supported with the evidence presented by the tools, with a possible $17 

billion saved in climate benefits by extending clean fuel connection over the population. Furthermore, 

as ambient air pollution is another risk-factor for NCDs, promoting HAP reduction for climate benefits 

will directly prevent NCDs (Cohen et al. 2017). Therefore, the tools provide good and appropriate 

evidence to cultivate a shared impetus among stakeholders to prioritise investment in HAP reduction, 

which in turn, will contribute to a decline in NCDs in obtainment of SDG 3.4. 

 

Suggestions can be made for the good and appropriate evidence within the tools to foster intersectoral 

collaboration further. Firstly, BAR-HAP could account for more ‘clean-to-clean’ energy transitions, 
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incorporating the costs and benefits for different electricity sources, such as solar-power for off-grid 

electric cooking (Tiewsoh, Jirásek, and Sivek 2019). Once BAR-HAP offers more energy transitions, 

an ICA can evaluate any tensions among stakeholders. This analysis would evaluate coordination 

problems to prevent overlapping mandates that undermine governments’ abilities to address cross-

cutting policy issues (Ssennyonjo et al. 2021). For example, a transition from LPG to PNG may be 

costly but environmentally friendly (Kumar, Shastri, and Hoadley 2020), while LPG to solar-power 

may pollute during manufacturing yet have more health and gender equality benefits by reaching remote 

regions (Dawn et al. 2016). Furthermore, the tool should distinguish between tribal, rural, and urban 

India, due to vast differences in necessary infrastructure for fuel dissemination (Rao et al. 2020). If such 

data and modelling were available, the good and appropriate evidence offered by the tools could more 

actively stimulate intersectoral deliberation. 

 

4. ‘Transparent datafication’ and contestability can call the public health to account for the 

persistent ill-health effects of HAP 

The contestability mechanism was activated to critique the assumptions of usage rates in the tools from 

a behavioural perspective, rendering visible how important it is to discourage ‘stacking’ to substantially 

improve health impacts. This works in conjunction with the ‘transparent datafication’ mechanism to 

call the public health sector to account, by “mobilising accountability metrics” (Hoeyer, Bauer, and 

Pickersgill 2019:470) of the missed health opportunities despite increased fuel connection. The need to 

encourage fuel usage rates alongside providing connection is reminiscent of encouraging condom use 

or stopping smoking after related interventions have been scaled-up. BCCs frequently accompany 

public health interventions, as encouraging behaviour change are seen as crucial to their success. Roy 

et al. (2019) conducted small studies testing strategies for encouraging clean fuel usage in remote tribal 

regions of India. When providing households with health messages on the effect of traditional fuel use, 

84% purchased a second cylinder and dismantled their traditional cookstove (ibid). Therefore, 

‘transparent datafication’ alongside contestability fosters a holistic approach to NCD prevention, by 

presenting the role for public health to improve the usage of clean fuel, alongside the role of the energy 

sector in fuel dissemination. This sentiment aligns with the 2017 shadow report by Indian civil society 

on the SDGs, which emphasises how data should be used to identify priority investment areas (WNTA 

2017). 

 

A brief explanation on how the public health sector can enhance LPG use in PMUY phase 2 is presented 

here. Public health BCCs ensure that traditional preferences are accounted for in intervention roll-out 

(Lewis et al. 2015). While MoPNG assumed that offering LPG to women below-the-poverty-line would 

automatically foster gender equality, this perspective did not account for gender inequality inhibiting 

LPG use in the first place, causing low usage rates and minimal health benefits. Continued use of LPG 

remains strongly influenced by the decision-maker who controls household expenses, with only 14% 
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of women placing orders for an LPG cylinder (Patnaik and Mani 2019). It is therefore pertinent to target 

men in BCCs (ibid). Interestingly, Day and Malakar (2020) found that some women enjoy collecting 

firewood as it is a socialising experience. Such cultural nuance is overlooked in the current energy 

driven PMUY scheme but would likely arise in participatory formative evaluations and incorporated 

into BCCs, offered alongside clean fuel dissemination. This discussion reflects how by contesting the 

assumptions in the tools, the public health sector is held accountable (through datafication) for the 

preventable ill-health effects from suboptimum LPG use.  

One suggestion on how the transparent datafication mechanism can be enhanced to actively facilitate 

intersectoral collaboration, is by enabling both the BCC and the Financing interventions to be applied 

in tandem. This adjustment would present the user with the full costs and benefits of this intersectoral 

action and allocate specific fiscal responsibility, bolstering the datafication mechanism in holding 

sectors to account. If new data becomes available on the effects of two interventions in tandem, the 

tools could more practically facilitate this intersectoral planning through transparent datafication and 

contestability mechanisms. Another suggestion is for OHT to incorporate Nasari et al. (2016) exposure-

response modelling approach, which is designed to be integrated into health impact assessment 

software. This would account for realistic ‘stacking’ for more accurate foresight into the preventable 

NCDs from HAP reduction, further holding the public health sector to account for persistent preventable 

deaths, through datafication. 

Further reflections 

Firstly, OHT could develop similar interfaces for finance, energy, and climate planning needs, to present 

a comprehensive view of different stakeholders whose actions contribute towards NCD reduction. This 

move would achieve one of Prime Minister Modi’s top 10 priorities: sorting inter-ministerial issues 

through efficient systems (IBEF 2021). Secondly, extending beyond NCDs, Spectrum’s LiST on OHT 

has provisions for incorporating HAP interventions into its platform to project reductions in still births, 

wasting, stunting and maternal ill-health. While the current state of data is ambiguous, Wooley et al. 

(2021) recently released a research protocol to synthesise existing data, which could then be 

incorporated into LiST to contribute to holistic planning for SDG 3.2, to reduce under-5 mortality 

(WHO 2015). 

In sum, mechanisms within the public health policy-support tools can assist intersectoral 

governance necessary to achieve NCD control goals, by explicitly tying energy sector goals to public 

health goals, fostering a shared impetus among different sectors, and calling the public health sector to 

account for their role in HAP reduction. It has been argued that the extent to which the tools can foster 

intersectoral governance is constrained by both available data and the lack of the demographic 

forecasting mechanism accompanying other mechanisms. This advocates for the inclusion of BAR-
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HAP into OHT, which is a feasible next step to improve the tool’s ability to ‘fuel’ intersectoral 

governance for holistic NCD planning. 

 

6. Conclusions and Implications 

 

Reducing premature NCDs in LMICs requires a holistic vision of health, incorporating risk-factors 

often beyond the scope of public health provisions, such as HAP. Currently, HAP is conceptualised as 

the responsibility of energy and technology sectors, inhibiting the potential for advancements in health. 

This dissertation explored how public health policy-support tools, which recently expanded to 

incorporate HAP reduction for NCD prevention, can promote a reduction of HAP and more broadly 

foster intersectoral coherence needed to approach health holistically and achieve NCD-related SDGs. 

Through demonstrating the usability of both the HAP module on OHT and the standalone BAR-HAP 

tool, it was shown how the functioning and mechanisms within the tools can help to promote HAP 

reduction. Situated within India’s broader institutional climate, it was shown that policy-support tools 

have the foundations to assist intersectoral governance, yet some adjustments could be made for them 

to reach their full potential in ‘fuelling’ holistic NCD reduction in LMICs. 

 

This research has offered empirical contributions to both policy dialogue and scholarship. In the current 

boundaries of available evidence and methods in the policy-support tools, Box 1.1 presents preliminary 

suggestions for HAP reduction in India. Based on this experience, Box 1.2 offers some suggestions on 

improvements to the policy-support tools, many of which depend on further data being collected. The 

possibility of this is promising, considering the recent surge in public health interest surrounding HAP 

and the current rate at which new evidence is unfolding. While India was used as a test-case, the 

demonstration of the tools, techniques such as presenting the ‘social investment case’ for HAP 

reduction, and the suggestions for tool improvements can be transferred to other LMICs struggling to 

reduce HAP. More broadly, this study hopes to provoke scholars to consider the useful mechanisms 

behind policy-support tools when appraising their outputs, considering how these mechanisms can align 

with broader paradigm shifts necessary to overcome health and development challenges. 

 

To end, this author would like to draw attention to a concern raised by Smith and Pillarisetti (2017:149): 

 

While faecal matter in the household environment was confirmed as a major risk-factor for ill-

health in the late 1800s, it continues to kill millions today… Both faecal matter and HAP share 

uncomfortable similarities: they are significant, operate in poor populations, and require 

behavioural interventions as well as engineering innovations…and are also refractory to cost-

effective solutions. 

 



 DV410   24073 Page 33 of 48 

These scholars ask, “how can we be sure that HAP is not still killing millions a century from 

now?” (ibid). One stark contrast between today and the 1800s is that public health policy-support 

tools can present future ‘missed opportunities’ with foresight, hold policymakers accountable 

through metrics, frame an investment on the poor as an economic opportunity, and explicate 

multifaceted benefits to cultivate support beyond the health sector. Hopefully, public health policy-

support tools will ‘fuel’ a shared impetus to foster an effective response to this unjust, preventable, 

and significant development challenge. 

Box 1.1: Policy suggestions for HAP interventions in India 

• MoPNG can consider a Financing intervention for the remainder of India’s energy

transition

• MoH can oversee a BCC to enhance usage of clean fuel among those with access

• Present HAP reduction as an economic opportunity and a chance to strengthen the

public health-system

Box 1.2: Suggested improvements to public health policy-support tools for HAP 

reduction 

• Incorporate BAR-HAP costing for HAP interventions onto the Spectrum-based

OHT

• Incorporate Nasari et al. (2016) exposure-response modelling approach onto OHT

to account for ‘stacking’

• Longer-term goal of incorporating platforms for all sectors onto Spectrum’s

interface

When more evidence becomes available: 

• Allow for two HAP interventions to be applied in tandem

• Incorporate more ‘clean-to-clean’ energy options

• Distinguish between sub-national costing

• Incorporate HAP as a risk-factor for maternal and under-5 health onto LiST



 DV410   24073 Page 34 of 48 

7. References

Afroz, Zahra. 2018. ‘Harnessing India’s Demographic Dividend through Skilling: Challenges 

and Way Forward’. ECONOMIC AFFAIRS 63 (1). https://doi.org/10.30954/0424-

2513.2018.00150.9. 

Aggarwal, Shubham, Sudhanshu Kumar, and Manoj Kumar Tiwari. 2018. ‘Decision Support 

System for Pradhan Mantri Ujjwala Yojana’. Energy Policy 118 (July): 455–61. 

https://doi.org/10.1016/j.enpol.2018.04.011. 

Ahmed, Fahad, Sahadat Hossain, Shakhaoat Hossain, Abu Naieum Muhammad Fakhruddin, 

Abu Tareq Mohammad Abdullah, Muhammed Alamgir Zaman Chowdhury, and Siew Hua 

Gan. 2019. ‘Impact of Household Air Pollution on Human Health: Source Identification and 

Systematic Management Approach’. SN Applied Sciences 1 (5): 418. 

https://doi.org/10.1007/s42452-019-0405-8. 

Ali, Pungkas B, Dewi Amila Solikha, Ery Setiawan, Mardiati Nadjib, Firdaus Hafidz, Neil 

Thalagala, Elise Lang, et al. 2020. ‘Costs to Achieve Indonesia’s Mid-Term Development 

Plan (RPJMN) 2020–2024 Targets’, 54. 

Amegah, Adeladza K., Reginald Quansah, and Jouni J. K. Jaakkola. 2014. ‘Household Air 

Pollution from Solid Fuel Use and Risk of Adverse Pregnancy Outcomes: A Systematic 

Review and Meta-Analysis of the Empirical Evidence’. PLOS ONE 9 (12): e113920. 

https://doi.org/10.1371/journal.pone.0113920. 

Amegah, Adeladza Kofi, and Jouni JK Jaakkola. 2016. ‘Household Air Pollution and the 

Sustainable Development Goals’. Bulletin of the World Health Organization 94 (3): 215–21. 

https://doi.org/10.2471/BLT.15.155812. 

Amuasi, John H, Tamara Lucas, Richard Horton, and Andrea S Winkler. 2020. 

‘Reconnecting for Our Future: The Lancet One Health Commission’. The Lancet 395 

(10235): 1469–71. https://doi.org/10.1016/S0140-6736(20)31027-8. 

Argyrous, George. 2012. ‘Evidence Based Policy: Principles of Transparency and 

Accountability’. Australian Journal of Public Administration 71 (4): 457–68. 

https://doi.org/10.1111/j.1467-8500.2012.00786.x. 

Arokiasamy, Perianayagam. 2018. ‘India’s Escalating Burden of Non-Communicable 

Diseases’. The Lancet Global Health 6 (12): e1262–63. https://doi.org/10.1016/S2214-

109X(18)30448-0. 

Austin, Kelly F., and Maria Theresa Mejia. 2017. ‘Household Air Pollution as a Silent Killer: 

Women’s Status and Solid Fuel Use in Developing Nations’. Population and Environment 39 

(1): 1–25. https://doi.org/10.1007/s11111-017-0269-z. 

Avenir Health. 2020. ‘OneHealth Tool’. Avenir Health. 2020. 

https://www.avenirhealth.org/software-onehealth.php. 

Beltramo, Theresa, Garrick Blalock, David I. Levine, and Andrew M. Simons. 2015. ‘The 

Effect of Marketing Messages and Payment over Time on Willingness to Pay for Fuel-

Efficient Cookstoves’. Journal of Economic Behavior & Organization, Economic 

Experiments in Developing Countries, 118 (October): 333–45. 

https://doi.org/10.1016/j.jebo.2015.04.025. 



 DV410           24073 

 
Page 35 of 48 

Bennitt, F. B., S. S. Wozniak, K. Causey, K. Burkart, and M. Brauer. 2021. ‘Estimating 

Disease Burden Attributable to Household Air Pollution: New Methods within the Global 

Burden of Disease Study’. The Lancet Global Health 9 (March): S18. 

https://doi.org/10.1016/S2214-109X(21)00126-1. 

Bertram, Melanie Y., Kim Sweeny, Jeremy A. Lauer, Daniel Chisholm, Peter Sheehan, Bruce 

Rasmussen, Senendra Raj Upreti, Lonim Prasai Dixit, Kenneth George, and Samuel Deane. 

2018. ‘Investing in Non-Communicable Diseases: An Estimation of the Return on Investment 

for Prevention and Treatment Services’. Lancet (London, England) 391 (10134): 2071–78. 

https://doi.org/10.1016/S0140-6736(18)30665-2. 

Bigdeli, Maryam, Zubin Cyrus Shroff, Isabelle Godin, and Abdul Ghaffar. 2018. ‘Health 

Systems Research on Access to Medicines: Unpacking Challenges in Implementing Policies 

in the Face of the Epidemiological Transition’. BMJ Global Health 2 (Suppl 3): e000941. 

https://doi.org/10.1136/bmjgh-2018-000941. 

Birbeck, Gretchen L., Charles S. Wiysonge, Edward J. Mills, Julio J. Frenk, Xiao-Nong 

Zhou, and Prabhat Jha. 2013. ‘Global Health: The Importance of Evidence-Based Medicine’. 

BMC Medicine 11 (1): 223. https://doi.org/10.1186/1741-7015-11-223. 

Bloom, David E., David Canning, and Jaypee Sevilla. 2003. The Demographic Dividend: A 

New Perspective on the Economic Consequences of Population Change. Santa Monica, Calif: 

Rand. 

Bollinger, Lori A., Rachel Sanders, William Winfrey, and Adebiyi Adesina. 2017. ‘Lives 

Saved Tool (LiST) Costing: A Module to Examine Costs and Prioritize Interventions’. BMC 

Public Health 17 (S4): 782. https://doi.org/10.1186/s12889-017-4738-1. 

Burnett, Richard, Hong Chen, Mieczysław Szyszkowicz, Neal Fann, Bryan Hubbell, C. 

Arden Pope, Joshua S. Apte, et al. 2018. ‘Global Estimates of Mortality Associated with 

Long-Term Exposure to Outdoor Fine Particulate Matter’. Proceedings of the National 

Academy of Sciences 115 (38): 9592–97. https://doi.org/10.1073/pnas.1803222115. 

Buse, Kent, and Sarah Hawkes. 2015. ‘Health in the Sustainable Development Goals: Ready 

for a Paradigm Shift?’ Globalization and Health 11 (1): 13. https://doi.org/10.1186/s12992-

015-0098-8. 

Byass, Peter, Don de Savigny, and Alan D. Lopez. 2014. ‘Essential Evidence for Guiding 

Health System Priorities and Policies: Anticipating Epidemiological Transition in Africa’. 

Global Health Action 7 (1): 23359. https://doi.org/10.3402/gha.v7.23359. 

Callon, Michel, and Fabian Muniesa. 2005. ‘Peripheral Vision: Economic Markets as 

Calculative Collective Devices’. Organization Studies 26 (8): 1229–50. 

https://doi.org/10.1177/0170840605056393. 

Cameron, Colin, Shonali Pachauri, Narasimha D. Rao, David McCollum, Joeri Rogelj, and 

Keywan Riahi. 2016. ‘Policy Trade-Offs between Climate Mitigation and Clean Cook-Stove 

Access in South Asia’. Nature Energy 1 (1): 1–5. https://doi.org/10.1038/nenergy.2015.10. 

Canning, David. 2006. ‘The Economics of HIV/AIDS in Low-Income Countries: The Case 

for Prevention’. Journal of Economic Perspectives 20 (3): 121–42. 

https://doi.org/10.1257/jep.20.3.121. 

Chalmers, Thomas C., Harry Smith, Bradley Blackburn, Bernard Silverman, Biruta 

Schroeder, Dinah Reitman, and Alexander Ambroz. 1981. ‘A Method for Assessing the 



 DV410           24073 

 
Page 36 of 48 

Quality of a Randomized Control Trial’. Controlled Clinical Trials 2 (1): 31–49. 

https://doi.org/10.1016/0197-2456(81)90056-8. 

Chisholm, D., M. Heslin, S. Docrat, S. Nanda, R. Shidhaye, N. Upadhaya, M. Jordans, et al. 

2017. ‘Scaling-up Services for Psychosis, Depression and Epilepsy in Sub-Saharan Africa 

and South Asia: Development and Application of a Mental Health Systems Planning Tool 

(OneHealth)’. Epidemiology and Psychiatric Sciences 26 (3): 234–44. 

https://doi.org/10.1017/S2045796016000408. 

Cohen, Aaron J, Michael Brauer, Richard Burnett, H Ross Anderson, Joseph Frostad, Kara 

Estep, Kalpana Balakrishnan, et al. 2017. ‘Estimates and 25-Year Trends of the Global 

Burden of Disease Attributable to Ambient Air Pollution: An Analysis of Data from the 

Global Burden of Diseases Study 2015’. The Lancet 389 (10082): 1907–18. 

https://doi.org/10.1016/S0140-6736(17)30505-6. 

Cookson, Richard. 2005. ‘Evidence-Based Policy Making in Health Care: What It Is and 

What It Isn’t’. Journal of Health Services Research & Policy 10 (2): 118–21. 

https://doi.org/10.1258/1355819053559083. 

Das, Ipsita, Jessica J. Lewis, Ramona Ludolph, Melanie Bertram, Heather Adair-Rohani, and 

Marc Jeuland. 2021. ‘The Benefits of Action to Reduce Household Air Pollution (BAR-HAP) 

Model: A New Decision Support Tool’. PloS One 16 (1): e0245729. 

https://doi.org/10.1371/journal.pone.0245729. 

Das, Jishnu, Liana Woskie, Ruma Rajbhandari, Kamran Abbasi, and Ashish Jha. 2018. 

‘Rethinking Assumptions about Delivery of Healthcare: Implications for Universal Health 

Coverage’. BMJ 361 (May): k1716. https://doi.org/10.1136/bmj.k1716. 

Dasgupta, Rajib, Fiona Tomley, Robyn Alders, Sukhadeo B. Barbuddhe, and Anita Kotwani. 

2021. ‘Adopting an Intersectoral One Health Approach in India: Time for One Health 

Committees’. Indian Journal of Medical Research 153 (3): 281. 

https://doi.org/10.4103/ijmr.IJMR_537_21. 

Dawn, Subhojit, Prashant Kumar Tiwari, Arup Kumar Goswami, and Manash Kumar Mishra. 

2016. ‘Recent Developments of Solar Energy in India: Perspectives, Strategies and Future 

Goals’. Renewable and Sustainable Energy Reviews 62 (September): 215–35. 

https://doi.org/10.1016/j.rser.2016.04.040. 

Destoumieux-Garzón, Delphine, Patrick Mavingui, Gilles Boetsch, Jérôme Boissier, Frédéric 

Darriet, Priscilla Duboz, Clémentine Fritsch, et al. 2018. ‘The One Health Concept: 10 Years 

Old and a Long Road Ahead’. Frontiers in Veterinary Science 5. 

https://doi.org/10.3389/fvets.2018.00014. 

Farrington, Jill, Anna Kontsevaya, Denis Fediaev, Daniel Grafton, Henrik Khachatryan, 

Amélie Schmitt, Chiara Rinaldi, and Alexey Kulikov. 2019. ‘Prevention and Control of 

Noncommunicable Diseases in Armenia: The Case for Investment’, 46. 

Gama e Colombo, Daniel. 2010. ‘Closing the Gap in a Generation: Health Equity through 

Action on the Social Determinants of Health. Final Report of the Commission on Social 

Determinants of Health’. Revista de Direito Sanitário 10 (3): 253. 

https://doi.org/10.11606/issn.2316-9044.v10i3p253-266. 

Goliber, Tom, and Rachel Sanders. 2009. ‘Analyzing Family Planning Needs in Nigeria: 

Lessons for Repositioning Family Planning in Sub-Saharan Africa’, 36. 



 DV410           24073 

 
Page 37 of 48 

Gruskin, Sofia, Laura Ferguson, Daniel Tarantola, and Robert Beaglehole. 2014. 

‘Noncommunicable Diseases and Human Rights: A Promising Synergy’. American Journal 

of Public Health 104 (5): 773–75. https://doi.org/10.2105/AJPH.2013.301849. 

Harish, Santosh, and Kirk R. Smith. 2019. ‘Policy Brief: Ujjwala 2.0: From Access to 

Sustained Usage’. Collaborative Clean Air Policy Centre. 

https://static1.squarespace.com/static/53856e1ee4b00c6f1fc1f602/t/5d77fa14d48c3c428580b

5fc/1568143894592/CCAPC-Ujjwala+V2.0-Aug+2019+%28002%29.pdf. 

 

Hawkins, Benjamin, and Justin Parkhurst. 2016. ‘The “good Governance” of Evidence in 

Health Policy’. Evidence & Policy: A Journal of Research, Debate and Practice 12 (4): 575–

92. https://doi.org/10.1332/174426415X14430058455412. 

Heaps, Charles, Johan C. I. Kuylenstierna, Kevin Hicks, Harry Vallack, and Chris Malley. 

2017. ‘The Long-Range Energy Alternatives Planning – Integrated Benefits Calculator 

(LEAP-IBC)’, November. https://www.sei.org/publications/leap-ibc/. 

Hoeyer, Klaus, Susanne Bauer, and Martyn Pickersgill. 2019. ‘Datafication and 

Accountability in Public Health: Introduction to a Special Issue’. Social Studies of Science 49 

(4): 459–75. https://doi.org/10.1177/0306312719860202. 

Hooda, Shailender Kumar. 2015. ‘Government Spending on Health in India: Some Hopes 

and Fears of Policy Changes’. Journal of Health Management 17 (4): 458–86. 

https://doi.org/10.1177/0972063415606306. 

Horton, Richard. 2017. ‘Offline: NCDs—Why Are We Failing?’ The Lancet 390 (10092): 

346. https://doi.org/10.1016/S0140-6736(17)31919-0. 

Hutchinson, Brian, Roy Small, Kofi Acquah, Rosa Sandoval, Rachel Nugent, Tamu 

Davidson, Delia Itziar Belausteguigoitia, et al. 2019. ‘The Investment Case as a Mechanism 

for Addressing the NCD Burden: Evaluating the NCD Institutional Context in Jamaica, and 

the Return on Investment of Select Interventions’. PLOS ONE 14 (10): e0223412. 

https://doi.org/10.1371/journal.pone.0223412. 

IBEF. 2021. ‘Narendra Modi’s Top 10 Priorities for the Indian Economy | IBEF’. 2021. 

https://www.ibef.org/pages/narendra-modi-s-top-10-priorities-for-the-indian-economy. 

IRENA. 2018. ‘Tracking SDG7: The Energy Progress Report (2018)’. 

/Publications/2018/May/Tracking-SDG7-The-Energy-Progress-Report. 2018. 

https://www.irena.org/publications/2018/May/Tracking-SDG7-The-Energy-Progress-Report. 

Jeuland, Marc, Subhrendu K. Pattanayak, and Randall Bluffstone. 2015. ‘The Economics of 

Household Air Pollution’. Annual Review of Resource Economics 7 (1): 81–108. 

https://doi.org/10.1146/annurev-resource-100814-125048. 

Jeuland, Marc, Jie-Sheng Tan Soo, and Drew Shindell. 2018. ‘The Need for Policies to 

Reduce the Costs of Cleaner Cooking in Low Income Settings: Implications from Systematic 

Analysis of Costs and Benefits’. Energy Policy 121 (C): 275–85. 

Jindal, Surinder K., Ashutosh N. Aggarwal, and Aditya Jindal. 2020. ‘Household Air 

Pollution in India and Respiratory Diseases: Current Status and Future Directions’. Current 

Opinion in Pulmonary Medicine 26 (2): 128–34. 

https://doi.org/10.1097/MCP.0000000000000642. 

Jo, Changik. 2014. ‘Cost-of-Illness Studies: Concepts, Scopes, and Methods’. Clinical and 

Molecular Hepatology 20 (4): 327–37. https://doi.org/10.3350/cmh.2014.20.4.327. 



 DV410           24073 

 
Page 38 of 48 

Kar, Abhishek, Shonali Pachauri, Rob Bailis, and Hisham Zerriffi. 2019. ‘Using Sales Data 

to Assess Cooking Gas Adoption and the Impact of India’s Ujjwala Programme in Rural 

Karnataka’. Nature Energy 4 (9): 806–14. https://doi.org/10.1038/s41560-019-0429-8. 

Kaur, Paramdeep, Gagandeep Kwatra, Raminder Kaur, and Jeyaraj D. Pandian. 2014. ‘Cost 

of Stroke in Low and Middle Income Countries: A Systematic Review’. International 

Journal of Stroke: Official Journal of the International Stroke Society 9 (6): 678–82. 

https://doi.org/10.1111/ijs.12322. 

Kishore, V.V.N., and P.V Ramana. 2002. ‘Improved Cookstoves in Rural India: How 

Improved Are They? A Critique of the Perceived Benefits from the National Programme on 

Improved Chulhas (NPIC)’. Energy 27 (January): 47–63. https://doi.org/10.1016/S0360-

5442(01)00056-1. 

Kluttz, Daniel N., Nitin Kohli, and Deirdre K. Mulligan. 2020. ‘Shaping Our Tools: 

Contestability as a Means to Promote Responsible Algorithmic Decision Making in the 

Professions’. In After the Digital Tornado: Networks, Algorithms, Humanity, edited by Kevin 

Werbach, 137–52. Cambridge: Cambridge University Press. 

https://www.cambridge.org/core/books/after-the-digital-tornado/shaping-our-tools-

contestability-as-a-means-to-promote-responsible-algorithmic-decision-making-in-the-

professions/311281626ECA50F156A1DDAE7A02CECB. 

Kumar, Vinod Vijay, Yogendra Shastri, and Andrew Hoadley. 2020. ‘A Consequence 

Analysis Study of Natural Gas Consumption in a Developing Country: Case of India’. Energy 

Policy 145 (October): 111675. https://doi.org/10.1016/j.enpol.2020.111675. 

Kumaranayake, Lilani. 2008. ‘The Economics of Scaling up: Cost Estimation for HIV/AIDS 

Interventions’. AIDS 22 (July): S23. https://doi.org/10.1097/01.aids.0000327620.47103.1d. 

Lambe, Fiona, Marie Jürisoo, Hannah Wanjiru, and Jacqueline Senyagwa. 2015. ‘Bringing 

Clean, Safe, Affordable Cooking Energy to Households across Africa: An Agenda for 

Action’, 32. 

Leone, Tiziana. 2010. ‘How Can Demography Inform Health Policy?’ Health Economics, 

Policy and Law 5 (1): 1–11. 

http://dx.doi.org.gate3.library.lse.ac.uk/10.1017/S1744133109990119. 

Lewis, Jessica J., Vasundhara Bhojvaid, Nina Brooks, Ipsita Das, Marc A. Jeuland, Omkar 

Patange, and Subhrendu K. Pattanayak. 2015. ‘Piloting Improved Cookstoves in India’. 

Journal of Health Communication 20 (sup1): 28–42. 

https://doi.org/10.1080/10810730.2014.994243. 

Lim, Stephen S, Theo Vos, Abraham D Flaxman, Goodarz Danaei, Kenji Shibuya, Heather 

Adair-Rohani, Mohammad A AlMazroa, et al. 2012. ‘A Comparative Risk Assessment of 

Burden of Disease and Injury Attributable to 67 Risk Factors and Risk Factor Clusters in 21 

Regions, 1990–2010: A Systematic Analysis for the Global Burden of Disease Study 2010’. 

The Lancet 380 (9859): 2224–60. https://doi.org/10.1016/S0140-6736(12)61766-8. 

Lindgren, Samantha A. 2020. ‘Clean Cooking for All? A Critical Review of Behavior, 

Stakeholder Engagement, and Adoption for the Global Diffusion of Improved Cookstoves’. 

Energy Research & Social Science 68 (October): 101539. 

https://doi.org/10.1016/j.erss.2020.101539. 

London, Leslie. 2008. ‘What Is a Human-Rights Based Approach to Health and Does It 

Matter?’ Health and Human Rights 10 (1): 65–80. https://doi.org/10.2307/20460088. 



 DV410           24073 

 
Page 39 of 48 

Macedo Couto, Rodrigo de, and Danie Friguglietti Brandespim. 2020. ‘A Review of the One 

Health Concept and Its Application as a Tool for Policy-Makers’. International Journal of 

One Health 6 (1): 83–89. https://doi.org/10.14202/IJOH.2020.83-89. 

Mahapatro, Meerambika, RN Gupta, and Vinay Gupta. 2012. ‘The Risk Factor of Domestic 

Violence in India’. Indian Journal of Community Medicine : Official Publication of Indian 

Association of Preventive & Social Medicine 37 (3): 153–57. https://doi.org/10.4103/0970-

0218.99912. 

Mathur, Shradha, and Navin Mathur. 2015. ‘Demographic Transition and Population Ageing 

in India: Implications on the Elderly of the Future’. Global Journal of Medicine and Public 

Health 4 (6): 1–8. 

Merchant, Yazdi. 2020. ‘Tradition and Rural Belief Systems May Hinder India’s Transition 

to Clean Cooking Fuels’. OPIS Blog. 2020. http://blog.opisnet.com/hindrances-to-india-

transition-to-lpg-clean-cooking-fuels. 

Michalow, Julia, Lumbwe Chola, Shelley McGee, Aviva Tugendhaft, Robert Pattinson, Kate 

Kerber, and Karen Hofman. 2015. ‘Triple Return on Investment: The Cost and Impact of 13 

Interventions That Could Prevent Stillbirths and Save the Lives of Mothers and Babies in 

South Africa’. BMC Pregnancy and Childbirth 15 (1): 39. https://doi.org/10.1186/s12884-

015-0456-9. 

MoEFCC. 2018. ‘India’s Intended Nationally Determined Contributions - Towards Climate 

Justice’. Government of India. http://moef.gov.in/wp-content/uploads/2018/04/revised-PPT-

Press-Conference-INDC-v5.pdf. 

MoHFW. 2013. ‘A Strategic Approach to Reproductive, Maternal, Newborn, Child and 

Adolescent Health (RMNCH+A) in India’. National Rural Health Mission: Government of 

India. http://nhm.gov.in/images/pdf/RMNCH+A/RMNCH+A_Strategy.pdf. 

Mondal, Shinjini, and Sara Van Belle. 2018a. ‘India’s NCD Strategy in the SDG Era: Are 

There Early Signs of a Paradigm Shift?’ Globalization and Health 14 (1): 39. 

https://doi.org/10.1186/s12992-018-0357-6. 

MoPNG, 2021. 2021. ‘India Energy Forum - 20-22 October 2021’. 2021. 

https://indiaenergy.ceraweek.com/index.html. 

Muyanja, D., J. G. Allen, J. Vallarino, L. Valeri, B. Kakuhikire, D. R. Bangsberg, D. C. 

Christiani, A. C. Tsai, and P. S. Lai. 2017. ‘Kerosene Lighting Contributes to Household Air 

Pollution in Rural Uganda’. Indoor Air 27 (5): 1022–29. https://doi.org/10.1111/ina.12377. 

Nasari, Masoud M., Mieczysław Szyszkowicz, Hong Chen, Daniel Crouse, Michelle C. 

Turner, Michael Jerrett, C. Arden Pope, et al. 2016. ‘A Class of Non-Linear Exposure-

Response Models Suitable for Health Impact Assessment Applicable to Large Cohort Studies 

of Ambient Air Pollution’. Air Quality, Atmosphere, & Health 9 (8): 961–72. 

https://doi.org/10.1007/s11869-016-0398-z. 

National Health Mission. 2021. ‘Non Communicable Disease Control Programmes :: 

National Health Mission’. 2021. 

https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=1041&lid=614. 

Neumann, Peter J., Teja Thorat, Yue Zhong, Jordan Anderson, Megan Farquhar, Mark 

Salem, Eileen Sandberg, Cayla J. Saret, Colby Wilkinson, and Joshua T. Cohen. 2016. ‘A 

Systematic Review of Cost-Effectiveness Studies Reporting Cost-per-DALY Averted’. PLoS 

ONE 11 (12): e0168512. https://doi.org/10.1371/journal.pone.0168512. 



 DV410           24073 

 
Page 40 of 48 

Norheim, Ole F., Ezekiel J. Emanuel, and Joseph Millum. 2019. Global Health Priority-

Setting: Beyond Cost-Effectiveness. Global Health Priority-Setting. Oxford: Oxford 

University Press. 

https://oxford.universitypressscholarship.com/view/10.1093/oso/9780190912765.001.0001/o

so-9780190912765. 

Nugent, Rachel, Melanie Y Bertram, Stephen Jan, Louis W Niessen, Franco Sassi, Dean T 

Jamison, Eduardo González Pier, and Robert Beaglehole. 2018. ‘Investing in Non-

Communicable Disease Prevention and Management to Advance the Sustainable 

Development Goals’. The Lancet 391 (10134): 2029–35. https://doi.org/10.1016/S0140-

6736(18)30667-6. 

Nulu, Shanti. 2017. ‘Neglected Chronic Disease: The WHO Framework on Non-

Communicable Diseases and Implications for the Global Poor’. Global Public Health 12 (4): 

396–415. https://doi.org/10.1080/17441692.2016.1154584. 

Okello, Gabriel, Graham Devereux, and Sean Semple. 2018. ‘Women and Girls in Resource 

Poor Countries Experience Much Greater Exposure to Household Air Pollutants than Men: 

Results from Uganda and Ethiopia’. Environment International 119 (October): 429–37. 

https://doi.org/10.1016/j.envint.2018.07.002. 

Parkhurst, Justin O., and Sudeepa Abeysinghe. 2016. ‘What Constitutes “Good” Evidence for 

Public Health and Social Policy-Making? From Hierarchies to Appropriateness’. Social 

Epistemology 30 (5–6): 665–79. https://doi.org/10.1080/02691728.2016.1172365. 

Perales, N, A Dutta, and T Maina. 2015. ‘Resource Needs for the Kenya Health Sector 

Strategic and Investment Plan’. Futures Group, Health Policy Project, 82. 

Raineri, Paolo, and Francesco Molinari. 2021. ‘Innovation in Data Visualisation for Public 

Policy Making’. In The Data Shake: Opportunities and Obstacles for Urban Policy Making, 

edited by Grazia Concilio, Paola Pucci, Lieven Raes, and Geert Mareels, 47–59. 

SpringerBriefs in Applied Sciences and Technology. Cham: Springer International 

Publishing. https://doi.org/10.1007/978-3-030-63693-7_4. 

Ramani, K.V., and Dileep Mavalankar. 2006. ‘Health System in India: Opportunities and 

Challenges for Improvements’. Journal of Health Organization and Management 20 (6): 

560–72. https://doi.org/10.1108/14777260610702307. 

Rao, Smitha, Sanjeev Dahal, Sophia Hadingham, and Praveen Kumar. 2020. ‘Dissemination 

Challenges of Liquefied Petroleum Gas in Rural India: Perspectives from the Field’. 

Sustainability 12 (6): 2327. https://doi.org/10.3390/su12062327. 

Ravindra, Khaiwal, Maninder Kaur-Sidhu, Suman Mor, Joy Chakma, and Ajay Pillarisetti. 

2021. ‘Impact of the COVID-19 Pandemic on Clean Fuel Programmes in India and Ensuring 

Sustainability for Household Energy Needs’. Environment International 147 (February): 

106335. https://doi.org/10.1016/j.envint.2020.106335. 

Rosenthal, Joshua, Raphael E. Arku, Jill Baumgartner, Joe Brown, Thomas Clasen, Joseph N. 

S. Eisenberg, Peter Hovmand, et al. 2020. ‘Systems Science Approaches for Global 

Environmental Health Research: Enhancing Intervention Design and Implementation for 

Household Air Pollution (HAP) and Water, Sanitation, and Hygiene (WASH) Programs’. 

Environmental Health Perspectives 128 (10): 105001. https://doi.org/10.1289/EHP7010. 

Rosenthal, Joshua, Kalpana Balakrishnan, Nigel Bruce, David Chambers, Jay Graham, Darby 

Jack, Lydia Kline, et al. 2017. ‘Implementation Science to Accelerate Clean Cooking for 



 DV410           24073 

 
Page 41 of 48 

Public Health’. Environmental Health Perspectives 125 (1). 

https://doi.org/10.1289/EHP1018. 

Ruiz-Mercado, Ilse, and Omar Masera. 2015. ‘Patterns of Stove Use in the Context of Fuel–

Device Stacking: Rationale and Implications’. EcoHealth 12 (1): 42–56. 

https://doi.org/10.1007/s10393-015-1009-4. 

Sahoo, Manoj, Palak Patel, and Rootu Patel. 2018. ‘Grassroots Energy Security for India’s 

Poor and Women Empowerment: An Assessment of Pradhan Mantri Ujjwala Yojana’. 

Journal of Governance & Public Policy 8 (2): 18–27. https://doi.org/10.2139/ssrn.2037734. 

Schraufnagel, Dean E., John R. Balmes, Clayton T. Cowl, Sara De Matteis, Soon-Hee Jung, 

Kevin Mortimer, Rogelio Perez-Padilla, et al. 2019. ‘Air Pollution and Noncommunicable 

Diseases: A Review by the Forum of International Respiratory Societies’ Environmental 

Committee, Part 2: Air Pollution and Organ Systems’. Chest 155 (2): 417–26. 

https://doi.org/10.1016/j.chest.2018.10.041. 

Sehgal, Meena, Suliankatchi Abdulkader Rizwan, and Anand Krishnan. 2014. ‘Disease 

Burden Due to Biomass Cooking-Fuel-Related Household Air Pollution among Women in 

India’. Global Health Action 7 (1): 25326. https://doi.org/10.3402/gha.v7.25326. 

Sharma, Manish, and Hima Kota. 2019. ‘The Role of Working Women in Investment 

Decision Making in the Family in India’. Australasian Accounting, Business and Finance 

Journal 13 (3): 91–110. https://doi.org/10.14453/aabfj.v13i3.6. 

Shindell, Drew T. 2015. ‘The Social Cost of Atmospheric Release’. Climatic Change 130 (2): 

313–26. https://doi.org/10.1007/s10584-015-1343-0. 

Siddiqi, Sameen, Tayyeb I. Masud, Sania Nishtar, David H. Peters, Belgacem Sabri, Khalif 

M. Bile, and Mohamed A. Jama. 2009. ‘Framework for Assessing Governance of the Health 

System in Developing Countries: Gateway to Good Governance’. Health Policy 90 (1): 13–

25. https://doi.org/10.1016/j.healthpol.2008.08.005. 

Smith, Kirk R., Nigel Bruce, Kalpana Balakrishnan, Heather Adair-Rohani, John Balmes, 

Zoë Chafe, Mukesh Dherani, et al. 2014. ‘Millions Dead: How Do We Know and What Does 

It Mean? Methods Used in the Comparative Risk Assessment of Household Air Pollution’. 

Annual Review of Public Health 35: 185–206. https://doi.org/10.1146/annurev-publhealth-

032013-182356. 

Smith, Kirk R., and Ajay Pillarisetti. 2017. ‘Household Air Pollution from Solid Cookfuels 

and Its Effects on Health’. In Injury Prevention and Environmental Health, edited by Charles 

N. Mock, Rachel Nugent, Olive Kobusingye, and Kirk R. Smith, 3rd ed. Washington (DC): 

The International Bank for Reconstruction and Development / The World Bank. 

http://www.ncbi.nlm.nih.gov/books/NBK525225/. 

Ssennyonjo, Aloysius, Sara Van Belle, Kristof Titeca, Bart Criel, and Freddie Ssengooba. 

2021. ‘Multisectoral Action for Health in Low-Income and Middle-Income Settings: How 

Can Insights from Social Science Theories Inform Intragovernmental Coordination Efforts?’ 

BMJ Global Health 6 (5): e004064. https://doi.org/10.1136/bmjgh-2020-004064. 

Stegmuller, Angela R., Andrew Self, Kate Litvin, and Timothy Roberton. 2017. ‘How Is the 

Lives Saved Tool (LiST) Used in the Global Health Community? Results of a Mixed-

Methods LiST User Study’. BMC Public Health 17 (Suppl 4): 773. 

https://doi.org/10.1186/s12889-017-4750-5. 



 DV410           24073 

 
Page 42 of 48 

Stenberg, Karin, Odd Hanssen, Tessa Tan-Torres Edejer, Melanie Bertram, Callum Brindley, 

Andreia Meshreky, James E Rosen, et al. 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): e875–87. https://doi.org/10.1016/S2214-109X(17)30263-2. 

Stenberg, Karin, Kim Sweeny, Henrik Axelson, Marleen Temmerman, and Peter Sheehan. 

2016. ‘Returns on Investment in the Continuum of Care for Reproductive, Maternal, 

Newborn, and Child Health’. In Reproductive, Maternal, Newborn, and Child Health: 

Disease Control Priorities, Third Edition (Volume 2), edited by Robert E. Black, Ramanan 

Laxminarayan, Marleen Temmerman, and Neff Walker. Washington (DC): The International 

Bank for Reconstruction and Development / The World Bank. 

http://www.ncbi.nlm.nih.gov/books/NBK361897/. 

Stover, John, Lori Bollinger, Jose Antonio Izazola, Luiz Loures, Paul DeLay, Peter D. Ghys, 

and Fast Track modeling working Group. 2016. ‘What Is Required to End the AIDS 

Epidemic as a Public Health Threat by 2030? The Cost and Impact of the Fast-Track 

Approach’. PLOS ONE 11 (5): e0154893. https://doi.org/10.1371/journal.pone.0154893. 

Sudharsanan, Nikkil, and David E. Bloom. 2018. The Demography of Aging in Low- and 

Middle-Income Countries: Chronological versus Functional Perspectives. Future Directions 

for the Demography of Aging: Proceedings of a Workshop. National Academies Press (US). 

https://www.ncbi.nlm.nih.gov/books/NBK513069/. 

Todorova, Mariana. 2015. ‘Counterfactual Construction of the Future: Building a New 

Methodology for Forecasting’. World Futures Review 7 (1): 30–38. 

https://doi.org/10.1177/1946756715587004. 

Trilla, Antoni. 2020. ‘One World, One Health: The Novel Coronavirus COVID-19 

Epidemic’. Medicina Clinica (English Ed.) 154 (5): 175–77. 

https://doi.org/10.1016/j.medcle.2020.02.001. 

UN. 2015a. ‘Goal 3 | Department of Economic and Social Affairs’. Sustainable Development 

Goals. 2015. https://sdgs.un.org/goals/goal3. 

UN. 2015b. ‘Goal 7 | Department of Economic and Social Affairs’. Sustainable Development 

Goals. 2015. https://sdgs.un.org/goals/goal7. 

UN. 2015c. ‘Goal 13 | Department of Economic and Social Affairs’. Sustainable 

Development Goals. 2015. https://sdgs.un.org/goals/goal13. 

UN, WHO. 2021. ‘Goal 5 | Achieve Gender Equality and Empower All Women’. Sustainable 

Development Goals. 2021. https://sdgs.un.org/goals/goal5. 

UNDP. 2017. ‘Guidance Note: Institutional and Context Analysis for the Sustainable 

Development Goals’. United Nations Development Programme. 

https://www.undp.org/publications/institutional-and-context-analysis-sustainable-

development-goals. 

US EPA, OAR. 2015. ‘CHP Energy and Emissions Savings Calculator’. Data and Tools. 23 

August 2015. https://www.epa.gov/chp/chp-energy-and-emissions-savings-calculator. 

Ventelou, Bruno, Jean-Paul Moatti, Yann Videau, and Michel Kazatchkine. 2008. ‘“Time Is 

Costly”: Modelling the Macroeconomic Impact of Scaling-up Antiretroviral Treatment in 

Sub-Saharan Africa’ 22 (1): 107–13. 



 DV410           24073 

 
Page 43 of 48 

Walls, Kelvin L., Mikael Boulic, and John W. D. Boddy. 2016. ‘The Built Environment—A 

Missing “Cause of the Causes” of Non-Communicable Diseases’. International Journal of 

Environmental Research and Public Health 13 (10): 956. 

https://doi.org/10.3390/ijerph13100956. 

WHO. 2006. ‘Dollars, DALYs and Decisions’. World Health Organisation. 2006. 

https://www.who.int/publications-detail-redirect/9241563338. 

WHO, ed. 2010. Who Guidelines for Indoor Air Quality: Selected Pollutants. Copenhagen: 

WHO. 

WHO, 2012. ‘Costing Tool - User Guide: Scaling Up Action against Noncommunicable 

Diseases: How Much Will It Cost?’ World Health Organization. 

https://www.who.int/ncds/management/c_NCDs_costing_estimation_tool_user_manual.pdf?

ua=1. 

WHO. 2015a. ‘SDG Target 3.2 | Newborn and Child Mortality: By 2030, End Preventable 

Deaths of Newborns and Children under 5 Years of Age, with All Countries Aiming to 

Reduce Neonatal Mortality and Under‑5 Mortality’. 2015. 

https://www.who.int/data/gho/data/themes/topics/indicator-groups/indicator-group-

details/GHO/sdg-target-3.2-newborn-and-child-mortality. 

WHO. 2015b. ‘SDG Target 3.4 | Noncommunicable Diseases and Mental Health: By 2030, 

Reduce by One Third Premature Mortality from Non-Communicable Diseases through 

Prevention and Treatment and Promote Mental Health and Well-Being’. 2015. 

https://www.who.int/data/gho/data/themes/topics/indicator-groups/indicator-group-

details/GHO/sdg-target-3.4-noncommunicable-diseases-and-mental-health. 

WHO. 2016. ‘Burning Opportunity: Clean Household Energy for Health, Sustainable 

Development, and Wellbeing of Women and Children’. World Health Organization. 

https://apps.who.int/iris/bitstream/handle/10665/204717/9789241565233_eng.pdf. 

WHO. 2018a. ‘Clean Household Energy Solutions Toolkit (CHEST)’. 2018. 

https://www.who.int/tools/clean-household-energy-solutions-toolkit. 

WHO. 2018b. ‘Household Air Pollution and Health’. 2018. https://www.who.int/news-

room/fact-sheets/detail/household-air-pollution-and-health. 

WHO. 2018c. ‘WHO Launches First Investment Case to Save up to 30 Million Lives’. World 

Health Organisation. 2018. https://www.who.int/news/item/19-09-2018-who-launches-first-

investment-case-to-save-up-to-30-million-lives. 

WHO. 2021a. ‘Behaviour Change Campaigns’. 2021. 

https://www.who.int/about/communications/actionable/behaviour-change. 

WHO. 2021b. ‘Non Communicable Diseases’. 2021. https://www.who.int/news-room/fact-

sheets/detail/noncommunicable-diseases. 

WHO India. 2016. ‘WHO India | World Health Organization’. World Health Organisation 

South-East Asia. 2016. https://www.who.int/india?ua=1. 

WNTA. 2017. ‘Sustainable Development Goals: Agenda 2030. A Civil Society Report.’ 

Wada Na Todo Abhiyan. http://www.indiaenvironmentportal.org.in/files/file/Civil-society-

Report-on-SDGs.pdf. 

Wong, John Q., Nel Jason Haw, Jhanna Uy, and Diana Beatriz Bayani. 2018. ‘Reflections on 

the Use of the World Health Organization’s (WHO) OneHealth Tool: Implications for Health 



 DV410           24073 

 
Page 44 of 48 

Planning in Low and Middle Income Countries (LMICs)’. F1000Research 7 (March): 157. 

https://doi.org/10.12688/f1000research.13824.2. 

Woolley, Katherine E., Emma Dickinson-Craig, Suzanne E. Bartington, Tosin Oludotun, 

Bruce Kirenga, Shelton T. Mariga, Telesphore Kabera, et al. 2021. ‘Effectiveness of 

Interventions to Reduce Household Air Pollution from Solid Biomass Fuels and Improve 

Maternal and Child Health Outcomes in Low- and Middle-Income Countries: A Systematic 

Review Protocol’. Systematic Reviews 10 (1): 33. https://doi.org/10.1186/s13643-021-01590-

z. 

World Bank. 2021. ‘Global Economic Prospects’. Text/HTML. World Bank. 2021. 

https://www.worldbank.org/en/publication/global-economic-prospects. 

World Health Organisation. 2020. ‘Manual for Benefits of Action to Reduce Household Air 

Pollution (BAR-HAP) Tool’. https://cdn.who.int/media/docs/default-source/air-pollution-

documents/air-quality-and-health/bar-hap-tool---manual-clean-

v1.4.pdf?sfvrsn=8a0b45ac_3&download=true. 

Yadav, Yaduveer. 2020. ‘Women Empowerment through Pradhan Mantri Ujjwala Yojana 

(PMUY) Scheme in Rajasthan: A Study on Rural Households in Selected Region’. SSRN 

Scholarly Paper ID 3618802. Rochester, NY: Social Science Research Network. 

https://doi.org/10.2139/ssrn.3618802. 

Zhang, Junfeng (Jim), and Kirk R. Smith. 2007. ‘Household Air Pollution from Coal and 

Biomass Fuels in China: Measurements, Health Impacts, and Interventions’. Environmental 

Health Perspectives 115 (6): 848–55. https://doi.org/10.1289/ehp.9479. 

Zumla, Alimuddin, Osman Dar, Richard Kock, Matthew Muturi, Francine Ntoumi, Pontiano 

Kaleebu, Macete Eusebio, et al. 2016. ‘Taking Forward a “One Health” Approach for 

Turning the Tide against the Middle East Respiratory Syndrome Coronavirus and Other 

Zoonotic Pathogens with Epidemic Potential’. International Journal of Infectious Diseases, 

Mass Gathering Medicine, 47 (June): 5–9. https://doi.org/10.1016/j.ijid.2016.06.012. 

 

 

 

 

 

 

 

 

 

 

 

 



 DV410           24073 

 
Page 45 of 48 

8. Appendix  

 

Appendix 1: Breakdown of total costs and benefits for each intervention over the total 15-year 

period. Own projections, BAR-HAP (v.1.4). 

Please note that hovering over each section will inform the viewer of the value of the specific cost or 

benefit to avoid confusion with overlapping labels.  
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