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abstract

Household indoor air pollution from open-fire cookstoves remains a public health 
and environmental hazard which impacts negatively on people’s right to health. 
Technologically improved cookstoves designed to reduce air pollution have demonstrated 
their efficacy in laboratory studies. Despite the tremendous need for such stoves, in the 
field they have often failed to be effective, with low rates of  long-term adoption by users, 
mainly due to poor maintenance of  the stoves. In poor, rural, isolated communities, 
there is unlikely to be a single behavioral or technological “fix” to this problem. In 
this paper, we suggest that improved cookstoves are an important health intervention 
to which people have a right, as they do to family planning, vaccination, and essential 
primary care medicines. Like these other necessary elements in the fulfillment of  the 
right to health, access to clean indoor air should be incorporated into state health 
strategies, policies, and plans. State infrastructure and health systems should support 
public and private sector delivery of  improved cookstove services, and ensure that such 
services reach all communities, even those that are poor, located remotely, and likely 
not to be served by the market. We suggest that community health workers could play 
a critical role in creating demand for, implementing facilitation and delivery of, and 
monitoring these cookstoves and related services. Through this approach, improved 
cookstoves could become an appealing, available, and sustainable option for the rural 
poor. In this paper, we adopt a human rights-based approach to overcome the problem 
of  indoor air pollution, and we use Nepal as an example.

indoor air pollution: a global health and justice 
problem

An estimated three billion people across the globe depend on rudimen-
tary, open-fire cookstoves to cook food, boil water, and heat homes.1 
Wood, coal, animal dung, and other biomass fuels are used by up to 
90% of  rural households in sub-Saharan Africa and Asia.2 Globally, 
cookstoves represent roughly 15% of  overall energy use.3 Yet this simple 
use of  traditional cookstoves has been shown to account for significant 
health, environmental, and economic consequences—repercussions that 
disproportionately affect the women and girls typically found working 
with and around cookstoves.

It is estimated that indoor air pollution (and the inhaling of  acrid smoke 
and particulates released by the burning of  traditional biomass fuels) is 
the direct cause of  millions of  deaths each year, 99% of  which occur in 
developing countries.4 Exposure to smoke from cooking is thus ranked 
as the fifth worst risk factor for disease in these areas.5 Indoor cook-
ing smoke emits quantities of  particulates up to 20 times higher than 
the maximum recommended levels by the World Health Organization 
(WHO), linking it to conditions including, but not limited to, acute respi-
ratory infections, lung cancer, chronic obstructive pulmonary disease, 
heart disease, blindness, and low birth-weight.6 Furthermore, nearly half  
of  all pneumonia deaths among children under five occur as a result of  
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smoke exposure, with pneumonia being the overall 
leading cause of  death among children of  this age 
group.7 In addition to the harmful effects of  smoke, 
open flames from cookstoves are a contributory 
cause of  the over 200,000 burns that result in death 
each year.8 Overall, the annual number of  lives lost 
that were attributable to cookstove-induced ailments 
was approximately four million in 2010, roughly twice 
the number claimed by HIV/AIDS and quadruple 
those caused by malaria in that same year.9 

Environmentally damaging effects are also significant. 
The sum of  biomass cooking fuels used by a single 
family can reach up to two tons per year, totaling 
about 730 million tons in developing countries alone. 
The exhaust from burning this amount of  biomass 
fuel releases more than one billion tons of  carbon 
dioxide into the atmosphere each year.10 In addition, 
biomass fuels emit significant levels of  other green-
house gases such as methane and nitrous oxide, and 
an estimated quarter of  the global inventory of  black 
carbon emissions, all of  which have been shown to 
contribute to global warming.11 Furthermore, with 
forest representing so much value as fuel, competi-
tion over forested land between local communities 
can be a source of  conflict.12

A significant amount of  time must be invested in 
collecting biomass. Women and girls in India spend 
up to 20 hours each week outside collecting fuel.13 
Other studies in sub-Saharan Africa saw that number 
reach up to four hours each day.14 Not only does this 
use up valuable time that could otherwise be spent 
on education or income-generating activities, but it 
also puts the collectors—since they are almost always 
women—at a high risk of  gender-based violence.15 
This is especially true for the women who are among 
the vulnerable 80 million people worldwide who 
live in conflict areas, where they are given food by 
United Nations agencies and relief  organizations, but 
still must find fuel with which to cook. In general, 
families that purchase instead of  collect fuel may pay 
up to a third of  their daily income to cook a day’s 
meals.16

There are clear benefits to reducing indoor air pollu-
tion. It must, however, be done in an affordable man-
ner that allows households to continue to cook, heat, 
and accomplish other necessary activities traditional-
ly carried out by stoves. The global response has thus 
been the production of  technologically advanced 
cookstoves that require less fuel and produce less 

pollution, also referred to as improved cookstoves 
(ICS). Models have been created that, if  used in place 
of  traditional cookstoves, could significantly reduce 
health, environmental, and economic harm, while 
saving money through reduced fuel expenditures.

However, while efforts to implement ICS have been 
on the global agenda now for decades, few programs 
have seen absolute success. The consistency of  ICS 
program failures, particularly in rural settings and 
among the socially marginalized, has indicated the 
need for a new approach to address this epidemic 
of  indoor air pollution.17 Because of  the nature of  
these failures, described in more detail below, this 
new framework is one that must identify clean air as 
a key aspect of  health and an essential human right. 
This does not obviate the need for market-based, 
behavioral-change models, locally appropriate tech-
nologies, or innovative maintenance strategies; rather, 
it acknowledges the role of  state and local govern-
ments in providing a legal, economic, and gover-
nance environment that facilitates the realization of  
the right to clean air.

improved cookstoves: great potential, 
thus far short-lived

Technologically advanced cookstoves exist that have 
the potential to save millions of  lives, reduce harm-
ful effects on the environment, empower women, 
and create economic opportunities for the poor. The 
range of  ICS models is vast; some involve technolo-
gies that use cleaner burning fuels such as liquefied 
petroleum gas (LPG), biogas, ethanol, and solar 
power, while some are designed using more heat-
insulating material or better ventilation mechanisms. 
Simple models with greater resemblance to tradition-
al cookstoves have also been developed; these require 
lower investment costs and fewer changes in cooking 
techniques. All enhance fuel efficiency with the com-
mon goal of  reducing indoor air pollution.

One of  the better-known studies on ICS implementa-
tion, the Guatemala-based Randomized Exposure Study 
of  Pollution Indoors and Respiratory Effects (RESPIRE), 
found that ICS-induced smoke reduction significant-
ly decreased the number of  cases of  severe pneu-
monia among treatment households.18 Though the 
RESPIRE study remains one of  the only randomized 
controlled trials conducted on ICS effects on health, 
considering the multitude of  diseases directly attrib-
uted to indoor air pollution, experts are confident 
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about the health benefits that ICS adoption could 
have for their users.

ICS can also reduce environmental harm. First, they 
can lessen the large amount of  deforestation that 
occurs to support wood supply and charcoal pro-
duction, a $10 billion dollar industry in sub-Saharan 
Africa alone.19 Deforestation leads to mudslides, loss 
of  watershed, desertification, and loss of  biodiversity. 
Deforestation also places pressure on regional food 
security and agricultural productivity. 20 All of  these 
negative outcomes could be lessened if  demand went 
down as a result of  ICS adoption. Second, ICS can 
cut emissions of  greenhouse gases and particulate 
matter. A review of  studies on black carbon control 
options in Asia found that household stove and fuel 
interventions achieved a relatively high reduction in 
black carbon emissions per unit cost.21 Some estimate 
that ICS use has the potential to save up to one bil-
lion tons of  carbon dioxide emissions over a time 
period of  10 years.22 Others believe that, because 
most gases and particles released by cookstoves have 
short life spans, reductions in these emissions could 
leverage climate responses immediately.23

Finally, usage of  clean and more efficient cook-
stoves can increase household savings. One metric 
used is the money saved from the reduced need for 
purchased fuels, while another is the time no longer 
needed to collect fuel, expressed monetarily by mul-
tiplying the time saved by average hourly wages. For 
a typical rural South Asian household, the benefits 
of  switching from traditional biomass fuel to LPG 
cookstoves amounted to about US$30 per year.24 For 
most of  these families that earn on average less than 
$2 a day, the savings are significant.

Unfortunately, all of  this potential has hardly been 
realized. Though the actual production and design of  
effective ICS have been tested successfully in labo-
ratory settings, of  the few studies that have exam-
ined actual behavior around these cookstoves, most 
have found low rates of  adoption. One recent study 
conducted over a four-year time period in Orissa, 
a rural and impoverished region of  India, failed to 
provide any evidence of  better lung functioning or 
even decreased fuel consumption among households 
and users to which ICS were disseminated. The study 
found that households used the new cookstoves 
irregularly and did not make the required investments 
to maintain them. Usage rates in treatment house-
holds dropped from 3.5 more meals cooked on ICS 

per week than control households in the first year 
down to 1.8 more meals per week in the third year, 
illustrating the short life of  this technology in real-
world, rural settings.25 It is important to note that the 
stoves in the research design were offered to users 
nearly free of  cost, adding an as-yet-untested element 
of  how the process of  introducing ICS technologies 
may impact their ultimate durability.

Furthermore, though the RESPIRE study in 
Guatemala found potential for positive ICS-induced 
health outcomes, their program involved weekly 
home visits by fieldworkers who assessed stove func-
tioning and arranged repairs as needed—support in 
maintenance not provided in the study in Orissa or in 
many of  the places where ICS programs are imple-
mented. In addition, the RESPIRE study monitored 
households for a relatively short time period of  up 
to 18 months, while the study households in Orissa 
were tracked for up to four years.26

Findings such as these illustrate the need to create a 
lasting demand for, and supply of, ICS services. We 
now turn to why a rights-based approach may help to 
compel this sustained demand, increase government 
investment in clean air, and consequently, improve 
the durability of  ICS interventions.

a rights-based approach to clean 
indoor air

The Constitution of  the WHO states that “the enjoy-
ment of  the highest attainable standard of  health 
is one of  the fundamental rights of  every human 
being.”27 In the past 20 years, this perspective on 
access to health care as a public good, guaranteed as 
an essential right of  every person, has gained traction 
in the field of  global health.28 The stance is funda-
mentally a moral one, rooted in the belief  that the 
only way to lessen the burden of  disease that dispro-
portionately affects society’s poorest is to build sys-
tems of  service delivery targeting those marginalized. 
In this sense, human rights legislation and health law 
cannot be conceived of  in isolation; the state’s role 
remains to ensure essential health care access for all 
of  its citizens.

In the case of  cookstoves, an epidemic of  lung dis-
ease and acute respiratory infections is intimately 
linked to the low social status of  the women who 
have no choice but to spend hours every day using 
rudimentary methods of  cooking in small and 
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unventilated homes. Decreasing indoor air pollution 
requires addressing this social reality through a com-
mitment to rights protection, along with an acknowl-
edgment of  the fundamental notion that society has 
a responsibility to ensure health care access for all, 
especially for those disadvantaged.

Thus, the state’s role as a duty bearer becomes one of  
fulfilling and protecting its citizens’ right to health. 
For those rights-holders that have their own means 
to access care, the state’s role can be facilitating, in 
creating demand for services and supporting the 
private sector market environment that will ensure 
supply. But the private sector by itself  cannot guaran-
tee health care, nor should its inherent profit-driven 
disposition be expected to reach those living in rural 
poverty. When marginalized people lack the resourc-
es to act on their needs or when market failures 
inhibit supply, the state, as a duty bearer, may become 
a provider of  health care services, either through 
the private sector or directly. Even if  the state lacks 
resources to take on such a role, it is obligated to 
divert resources from other programs or seek inter-
national resources to fill the resource gap.

This should be the case for indoor air pollution, with 
the state fulfilling and protecting its citizens’ right to 
clean air. Government’s role in general could be as 
facilitator of  private sector ICS service delivery, while 
more assertively and directly providing ICS services 
for the targeted poor that the market fails to reach. 
In addition to the principle of  equality, a rights-
based approach to the provision of  clean indoor air 
includes the principle of  accountability. The state 
should ensure that all citizens have access to clean 
indoor air, and that targets are set and monitored so 
that the state can be held accountable for the realiza-
tion of  this right.

Ongoing monitoring of  the prevalence of  indoor 
air pollution-related illnesses should be the primary 
method of  accountability. Repeated health-recall sur-
veys, biometric measurements, and physical exams 
should be used to monitor health outcomes. Potential 
metrics include household and individual carbon-
monoxide-exposure levels, lung functioning, and 
physician- or health worker-diagnosed disease includ-
ing acute respiratory tract infections and emphysema, 
particularly among women and children. In addi-
tion to health outcomes, usage rates of  ICS are also 
important to monitor. Household surveys should 
measure the primary outcome of  the proportion of  

time in which a household with an ICS uses it prop-
erly and as its only cookstove, while potential second-
ary outcomes include time spent on fuel collection, 
money spent on fuel, numbers of  meals cooked, time 
and money spent on maintenance activities, and atti-
tudes about and satisfaction with stoves among users.

Ultimately, data collected should elucidate the rela-
tionship between high rates of  ICS use and low 
prevalence of  indoor-air-pollution-related illnesses. 
Regular monitoring holds governments accountable 
to targets, and would clearly illustrate whether or not 
a government is fulfilling its role in protecting its citi-
zens’ right to clean air.

In an implementation of  a human-rights based 
approach, a large cadre of  trained and appropriately 
compensated health care workers, under the provi-
sion of  the state, could help create the demand for 
ICS at the community level through various promo-
tion and education campaigns. Further, these health 
care workers could act as facilitators or providers of  
ICS services to those communities where market fail-
ures inhibit supply, while also continuously carrying 
out monitoring and evaluation of  ICS programs.

A human rights approach to indoor air pollution 
increases access to ICS services in order to make 
available to citizens their right to clean air. At the core 
of  the rights-based approach is the acknowledgement 
that reaching those living in rural poverty requires 
significant state investment and resources in order to 
fulfill the universal right to clean air. Governments 
must take ownership in the form of  financing, facili-
tating, regulating, and monitoring, and they must 
continuously be held accountable. The use of  gov-
ernment community health workers has the very real 
potential to turn the comprehensive right to clean 
air—and more broadly, the right to health—from 
rhetoric to reality.

example of nepal: an opportunity

Nepal faces a deep and widespread problem of  
indoor air pollution, since biomass usage is preva-
lent. A 2011 national survey indicated that 83% of  
households in Nepal live in rural areas, with roughly 
92% of  that number reporting use of  firewood for 
fuel.29 Consistent with findings in other rural set-
tings around the world, indoor air pollution has been 
shown to be a major indicator of  diseases such as 
chronic bronchitis, chronic obstructive pulmonary 
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disease, and acute respiratory infection.30  A 2007 
report published by WHO estimated that there are 
7,500 annual deaths and 204,400 disability-adjusted 
life years in Nepal directly associated with biomass 
use, accounting for up to 2.7% of  the national bur-
den of  disease.31

Also consistent with similar cases around the world, 
efforts to implement ICS in Nepal have had limited 
success. Programs in the 1970s led by international 
non-governmental organizations and United Nations 
agencies came to a standstill due to insufficient fund-
ing, and national programs to promote ICS in the 
1980s failed as the stoves proved not to be durable.32 
A review of  a series of  studies from as recent as the 
early 2000s showed that ICS programs in Nepal had 
inconsistent and inconclusive results.33 

However, a relatively recent resurgence in ICS has 
led to the development of  new programs headed by 
the Alternative Energy Promotion Center (AEPC), 
a semi-autonomous government body under the 
Ministry of  Science, Technology, and Environment. 
AEPC’s efforts are aimed at building community, dis-
trict, and national capacity to promote ICS. AEPC 
has pragmatically stressed the importance of  public-
private partnerships and involving women in ICS 
interventions.34

Nepal’s health policy environment since the end of  
civil conflict presents an opportunity to implement a 
rights-based approach to this problem of  indoor air 
pollution. In the wake of  a decade-long war that ulti-
mately deposed the king and created a constitutional 
democracy, health care policy was written to include, 
for the first time, bold, rights-based language.35 
Labeling clean household air as a human right there-
fore puts demands on the government to fulfill its 
role as a duty bearer, either as a facilitator or more 
direct provider of  ICS services. It also allows citizens 
as rights-holders to demand access to quality ICS ser-
vices and to hold their government accountable.

In addition, Nepal has one of  the more developed 
community health worker networks in the world. 
The government program was started in 1989 and 
now totals over 52,000 Female Community Health 
Volunteers (FCHVs) covering nearly every village in 
Nepal. FCHVs represent a resource to be utilized for 
positive behavioral change by 1) ensuring the building 
of  a knowledge-based demand for ICS as a remedy 
to indoor air pollution, 2) encouraging a rights-based 

demand for ICS services, 3) facilitating the private 
sector’s engagement in meeting that demand, 4) 
ensuring the progressive provision of  such services 
through direct action of  the state when marginaliza-
tion so dictates, and 5) monitoring these programs to 
hold government accountable to its targets.

Given this background, we suggest practical steps for 
a rights-based approach to the problems of  indoor 
air pollution in Nepal are to:

• provide a clear mandate for government invest-
ment in public and private sector implementa-
tion and regulation of  indoor air pollution tech-
nologies;

• incorporate indoor air quality within the national 
pantheon of  essential public health services akin 
to clean water, vaccinations, family planning, 
and primary care; financed through local, cor-
porate, bilateral, and governmental bodies; and 
implemented through private and public-private 
partnerships;

• establish the role of  government in monitoring, 
via household and other surveys, the extent of  
the indoor air pollution problem and gaps in ICS 
service availability, quality, and uptake, as part 
of  general public health surveillance, similar to 
maternal and child health, infectious diseases, 
and road traffic accidents;

• build demand for ICS services by utilizing 
FCHVs overseen by their local district health 
offices in public sector promotions programs; 
and

• target efforts to regions where indoor air pollu-
tion causes harm yet where the ICS market does 
not reach, and in such cases shift the govern-
ment’s role from facilitators to direct ICS service 
providers.

Encouragingly, the Nepali government announced 
earlier this year, 2013, an ambitious mission to achieve 
“Clean Cooking Solutions for All by 2017.” Multiple 
rounds of  discussions with major stakeholders, led 
by the AEPC, recognized the need for a coordinated 
national alliance to achieve the 2017 target. On July 
10, 2013, a task force comprised of  the AEPC, pri-
vate sector companies, and development partners 
declared the establishment of  the Nepal Alliance for 
Clean Cookstoves (NACC), an affiliate of  the United 
Nations Foundation’s Global Alliance for Clean 
Cookstoves (GACC).36 The NACC’s establishment—
with its stated approach of  acting as a centralized, 
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national resource for facilitation and information 
sharing of  product improvement, financing, under-
standing of  market dynamics, enhancing of  demand, 
and creating of  an enabling environment—is an 
opportune first step to addressing pragmatically the 
long-standing problem of  cookstove-induced indoor 
air pollution. Under this framework, Nepal’s vast 
network of  FCHVs could become a serious catalyst 
towards the fulfillment of  the right to clean air. As of  
yet, there exists no coordinated effort to incorporate 
ICS programs within the purview of  FCHVs.

conclusion

The global community faces a critical moment in 
the fight against indoor air pollution. There is global 
consensus, awareness, and mobilization around the 
need to act. National and international collaboration 
platforms, including the NACC and GACC, have 
been established. Partnerships across civil society 
groups, service delivery organizations, donors, and 
governments are being forged. Past failures have 
been acknowledged and efforts to address them are 
being made. Simultaneously, the concept of  health 
as a human right has been a compelling one whose 
adoption has, over the past few decades, improved 
and saved the lives of  many. 

Now is the time to recognize access to clean air as 
a crucial component of  access to health, and as a 
human right that is well within governments’ man-
date to fulfill. The rights-based approach to clean 
indoor air provides an important perspective that 
underlines the role that governments have in mitigat-
ing the effects of  indoor air pollution on their citi-
zens, with an emphasis on progressive improvements 
for the marginalized whose very lives are threatened 
by indoor smoke.

The technology of  our time has made possible the 
fashioning of  cost-effective solutions to many differ-
ent problems encountered in developing countries. 
But technology, by itself, has rarely been enough to 
eliminate these problems. It is crucial to recognize 
that fundamental structural injustices that dispro-
portionately affect the poor must be addressed with 
the broader aim of  bettering the larger systems of  
service delivery. In the case of  cookstoves, there is 
wide acceptance that technologically improved stoves 
have great potential to reduce sickness, lessen harm 
to the environment, and open up economic oppor-
tunities for those living in poverty. But that potential 

will remain unmet if  the realities of  the poor—that 
ICS markets may not reach them, that they lack infor-
mation about ICS, that maintenance is far more dif-
ficult to achieve in rural settings—are not acknowl-
edged and pragmatically addressed. The rights-based 
approach makes clear the extent to which the state 
must act to ensure clean air for all.

Finally, the rights-based approach highlights the 
potential importance of  community health work-
ers and public-private partnerships in implementing 
effective interventions to lessen the burden of  indoor 
pollution. Governments must take ownership of  
such issues and invest significant resources—through 
their own means and by collaborating with various 
public and private organizations—to provide access 
to clean air. There currently exists infrastructure in 
some areas that is appropriately suited to facilitate the 
delivery of  these services. Community health workers 
are well positioned to provide the support that these 
programs require to succeed, in regards to demand 
creation, implementation, and monitoring. In such 
a way, these health workers provide a mechanism to 
enforce equality and accountability, key aspects of  
the rights-based approach.

The latest advances in Nepal regarding the coordinat-
ed efforts to achieve “Clean Cooking Solutions for 
All by 2017” represent the dawn of  a government-
led, right-based approach that could be a world leader 
in addressing the deadly issue of  indoor air pollution. 
The country’s health policy environment, the vast 
network of  FCHVs, and, most importantly, the dem-
onstrated will to invest in such initiatives, is certainly 
promising. Maintaining a close watch on its progress 
may indeed display a public model epitomizing the 
implications of  realizing clean air, and thus health, as 
an essential and uncompromised human right.
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