
 

 

 

Climate Technology & Development  
Case study: Advanced cookstoves to 
meet climate and development 

challenges 

Ambuj Sagar 

IIT Delhi 

 
 

February 2013 

 

 



 

This document is an output from a project funded by the UK Department for International Development 
(DFID) and the Netherlands Directorate-General for International Cooperation (DGIS) for the benefit of 
developing countries. However, the views expressed and information contained in it are not necessarily 
those of or endorsed by DFID, DGIS or the entities managing the delivery of the Climate and 
Development Knowledge Network, which can accept no responsibility or liability for such views, 
completeness or accuracy of the information or for any reliance placed on them. 

Acknowledgement 

This case study has been drafted as part of the project Climate Technology and 

Development, funded by CDKN and coordinated by ECN, which examines the conditions 

for innovation for climate-compatible development for different categories (the 

emerging industry, the rising middle class, the base of the pyramid) in developing 

countries. This report is registered under ECN project number 5.1633. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  



 

    3 

Contents 

Executive Summary 4 

1 Introduction 5 

1.1 Energy and biomass use patterns and trends 5 

1.2 Impacts for biomass for household energy 7 

2 Improved cookstoves –  a changing perspective 10 

3 Lessons learned 12 

4 The way forward –  the technology value chain 16 

5 Message to policymakers 18 

References 19 

Appendices 

A. Country Cases 22 
 

  



 

4 

Executive Summary 

Improving energy access is a key development challenge. The household energy 

problem is of particular importance, since a substantial fraction of humanity – about 2.6 

billion people - continues to rely on traditional use of biomass for its household energy 

needs. Exposure to the resulting air pollution has major health impacts – an estimated 

2-7-4.5 million excess mortalities a year – as well as socio-economic consequences. In 

addition, the products of poor combustion from cookstoves also are major greenhouse 

contributors. While there have been numerous improved biomass cookstove 

development and dissemination programs in different parts of the world with mixed 

success, much more still needs to be done in order to successfully reap the health, 

climate and other benefits of providing clean combustion to poor households across the 

world.  

 

Mitigating the health and climate impacts from household biomass combustion through 

the deployment of advanced cookstoves will require paying attention to the full 

technology value chain, taking into account the lessons learned from various past 

cookstoves. It will require developing radically-new clean-burning technologies, 

ensuring that product designs take into account user needs and preferences, and 

promoting large-scale production and dissemination. There is no single-best approach 

to dissemination so the programmes will need to be strategic and flexible, leveraging 

various actors (public and private) and networks as needed, and utilizing marketing and 

delivery models that suit the local context. The development of standards and 

certification programmes as well as monitoring and evaluation can also help ensure that 

benefits from new technologies are fully realized in use.  

 

Such a systematic approach is needed to manage the scale and complexity of advanced 

cookstove programmes, but doing so will allow us to make simultaneous and 

substantial progress on sustainable development and climate mitigation agendas. 
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1 
Introduction 

1.1 Energy and biomass use patterns and trends 

Energy is a necessary ingredient of, and key enabler of, human, social, and economic 

development. As Figure 1 illustrates, energy use per capita is closely linked to human 

development. Globally, the dependence on biomass as a source of primary energy went 

down markedly in the last century, it has continued to contribute about 10% of the 

global primary energy supply (see Figure 2). 

Figure 1: (Data source: World Development Indicators Database, The World Bank). 

 
 

As Figure 1 shows, there is a direct correlation, not only between HDI and per-capita 

energy use, but also between these indicators and biomass as fraction of total primary 

energy use in a country. Thus we see that countries with low HDI and low per-capita 

energy use generally have a high reliance on biomass (although with great variation); as 

countries move to higher levels of energy use, their reliance on biomass drops. 
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Figure 2: (Source: Grubler et al., 2012). 

 
 

Households account for much of the biomass use in developing countries. Overall, an 

estimated 2.6 billion people worldwide (the poor, mostly in developing countries – see 

Figures 3 and 4) are dependent on traditional use of biomass – burnt in open fires or 

primitive cookstove designs (often referred to as three-pot fires) – for meeting their 

basic energy needs (IEA 2012). And according to the International Energy Agency (IEA), 

under business-as-usual scenarios, even in 2030, this number will stay about the same 

(IEA 2012); that is to say, while the fraction of the global population relying on these 

energy sources will drop in the coming years, the absolute numbers of traditional 

biomass users will remain almost constant. 

Figure 3: (Data source: World Development Indicators Database, The World Bank). 
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Figure 4: (Source: World Health Organization). 

 

1.2 Impacts for biomass for household energy 

Human and social costs  

Such traditional use of biomass has a range of deleterious implications for the 

households. Most importantly, researchers have gathered evidence over the past three 

decades that the poor and incomplete combustion of biomass in these stoves led to the 

emission of a remarkably complex mix of pollutants such as carbon monoxide, nitrogen 

oxides, benzene, aldehydes, polycyclic aromatic hydrocarbons, and particulate matter. 

The high levels of exposure
1
 to these pollutants, in turn, contribute to a growing list of 

health disorders. In fact, it has been suggested that as the weight of scientific evidence 

grows, HAP ultimately will be likely to be causally implicated in pretty much the same 

diseases as smoking, although at a lower risk level. (Smith 2013)  

 

The most recently released Global Burdens of Disease (GBD) study indicates that 

household air pollution (HAP) from solid fuels (caused mostly by the burning of biomass 

in traditional cookstoves) is responsible for between 2.7 and 4.5 million excess 

mortalities worldwide annually – a revision upwards from the estimates in the previous 

GBD studies – and now is seen as the fourth-largest risk factor globally in terms of 

disability-adjusted life years (after high blood pressure, tobacco smoke, and alcohol use 

– see Figure 5) (Lim, et al., 2012). The data are even more drastic for developing 

countries – for example, HAP is estimated to be responsible for about 1.05 million 

premature deaths in India (of which about 150,000 are due to second-hand cook 

smoke). This is about 10% of national mortality and about the same as tobacco in terms 

of health impact (Smith 2013). What is particularly troublesome is that women and 

children are particularly at risk because of their higher exposure. 

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

1  For example, exposure to particulates may be up to 20 times higher than the maximum recommended levels of 
the World Health Organization (WHO 2005). 
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Figure 5: (Source: Lim et al., 2012). 

 
 

There also are a number of other human and social impacts of such traditional use of 

biomass in households. Fuel collection itself can end up taking a fair bit of time, 

especially since combustion under such conditions is inefficient, as is the delivery of 

energy to the cooking vessels. As a result, the overall thermal efficiency (i.e., fraction of 

energy in the fuel that is delivered to the pot – see Figure 6) of traditional cooking may 

be as low as 10-15%. Since much of this firewood collection – which can take up to 3-4 

hours every day and involve travel of 5-10 km carrying heavy loads of firewood – is 

again carried out mainly by women and children (especially girls). Furthermore, the 

energy poor also end up paying more for the same unit of useful energy, not only 

because of the inefficient nature of their household energy systems, but also because 

they may end up paying more per unit of primary energy, especially if they buy a small 

quantity at a time. 

Figure 6: (Source: Smith, et al., 2000). 

 
 

Local and global environment 

In terms of environmental impacts, while earlier it was believed that the harvesting of 

firewood by the poor was contributing significantly to deforestation, it is now 

understood that this activity is generally not a major driver of deforestation (although it 

might be the case around urban areas, where there is a concentrated demand for 

firewood or in areas where wood is used to produce charcoal). 
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More recently, traditional cookstoves have come under particular scrutiny since it has 

been realized that the products of incomplete combustion of biomass – a number of 

gaseous compounds as well as carbonaceous aerosols that have greenhouse activity – 

also have a significant climate warming contribution.  

 

There still remain uncertainties in the estimates of the climate impact of the emissions 

from cookstoves, especially those relating to black carbon, which now is seen as a major 

greenhouse contributor. Recent science is suggesting that the climate impact of black 

carbon may be even higher than previously estimated – a major study that has just 

been released indicates that black carbon has a total climate forcing of +1.1 W/m
2
, 

which would make it the second most important anthropogenically-derived climate 

forcing agent (Bond, et al., 2013). Of course, there are a number of sources of black 

carbon and many of these sources also emit short-lived species that may have a positive 

or negative climate forcing. But Bond and colleagues estimate that even after the 

effects of all co-emissions are taken into account, energy-related sources (fossil-fuel and 

biofuel) have a climate forcing of +0.22 W/m
2
 in the first year after emission.  

 

This has put a renewed focus on cookstoves as part of the short-term strategy for 

managing climate change, especially in the absence of Annex-I countries’ inability to 

take the lead in mitigating carbon emissions, as mandated by the UNFCCC. 

 

Furthermore, HAP also is responsible for about 16% of the global outdoor air pollution, 

with these numbers being higher in some countries (Smith 2013).  
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2 
Improved cookstoves –  
a changing perspective 

“Self-conscious” directed efforts to improve biomass cookstoves have had a relatively 

recent history (at least, in relation to how long the traditional forms of this technology 

have been in use), going back to the 1950s, (WB 2011, Smith 1989), with the initial 

focus on reducing smoke exposure. The objective then shifted in the 1970s to improving 

the efficiency of these stoves driven by resource conservation/avoidance of perceived 

deforestation as well as the oil-price shocks of the early 1970s (Barnes et al., 1994), with 

Eckholm’s work (1975) key in raising awareness of this topic. These are what Smith 

(1989) refers to as the ‘classic’ and ‘energy’ periods in improved cookstove 

development. 

 

By the 1980s, a number of major improved cookstove programmes were launched in 

various countries such as China, India, Kenya, and Sri Lanka, to name a few, all 

successful in substantial dissemination (although to differing levels) – see the Appendix 

in  this Case Study . These mostly were focused, as mentioned earlier, on fuel wood 

conservation, energy access, and sometimes pollution reduction, but with the focus 

being on removing smoke from the kitchen through chimneys. 

 

But much has changed over time (Ventkataraman et al., 2010): We now have a much 

more sophisticated understanding of the health and climate impacts of traditional 

biomass use in households, as noted above. Over the last decade or so, we also have 

seen the re-entry/emergence of a large variety of actors into this arena (not only 

government agencies, but also start-ups, civil society organizations, academics, funders) 

who are revitalizing cookstove programmes in many parts of the world. They have done 

so by engaging in different parts of the technology value chain (technology 

development, manufacture, commercialization, and dissemination). At the same time, 

they also have explored a range of delivery models (see, for example, Shrimali, et al., 

2011) as well as various partnerships.  

 

Many of these new activities are based on a much better understanding of key factors 

that underlie success (or failure) in dissemination programmes, which has become 
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available through an enormous range of analytical exercises that not only draw on 

reviews of past programmes but also on insights from the business, development, and 

technological worlds. Concomitantly, we also have seen the development of a large 

number of new cookstove designs, using a variety of fuels (see Table 1), with varying 

technical performance (MacCarty, et al., 2010, Berkeley Air Monitoring Group, 2012).  

Table 1: Stove/fuel categories (Source: Berkeley Air Monitoring Group 2012). 

 
 

Many of these cookstove designs offer significant improvements in both thermal 

efficiency and pollutant emissions (see Figure 7). In fact, some of the newer designs 

produce emissions per meal that are less than one-twentieth of traditional stoves. 

Many of these are very well-engineered devices, incorporating state-of-the-art 

materials and technologies and leveraging sophisticated supply chains in their 

manufacture. 

 

In some sense, clean household energy offers an almost-perfect combination of 

sustainable development and climate benefits. The best option at present – the gold 

standard, so to speak – is natural/liquefied petroleum gas (LPG), which is clean burning 

because of its gaseous nature. But the economics of cooking gas are quite unfavourable 

– its high costs renders it unaffordable by the poor and therefore its diffusion requires 

subsidies in some form. But these get quite expensive. The Indian government, for 

example, subsidizes domestic LPG quite heavily - in 2008–2009, the domestic 

consumption of LPG was about 12.3 million tons, translating to about US$4 billion 

(Rs.17,600 crores) in subsidies (GOI, 2010). 

 

It therefore seems that advanced biomass cookstoves that offer clean and efficient 

energy solutions for the energy poor will likely remain part of the energy-access 

solution mix for some time at least. Yet the very nature of this arena has changed 

drastically in recent years – i.e. the drivers for improved cookstoves, the constellation of 

actors, the technological opportunities and possibilities. 

 

The rest of this paper will outline and discuss a number of issues – technical/design, 

delivery/diffusion, programmatic, financing - relating to these technologies with a view 

to ultimately shedding light on what is being done and needs to be done to successfully 

advance technological innovation in this area to address this urgent and major global 

challenge. 
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3 
Lessons learned 

While there is tremendous activity in this area, there is also a need to step back and, 

reflecting on past and current programs and the current state of our knowledge, assess 

what the lesson may be for designing and implementing future programs. Some of the 

key lessons seem to be: 

 
1. We need radically clean technologies. Knowing what we know now about the 

health, climate, outdoor air pollution and social impacts from traditional use of 

biomass for household energy, it is clear that a cookstove that allows for both high-

efficiency and clean combustion will be needed to addresses these challenges 

(Venkataraman et al. 2010). Many new designs have been developed but none of 

the commercially available designs seems to adequately address the health issue so 

far. Given the nature of the concentration/dose-risk profile (see Figure 7), very 

large reductions in emissions will be needed to significantly reduce the risk from 

HAP (since we are in the flat portion of the dose-response curve, even a 50-75% 

reduction in emissions will not confer any particular health benefits). Therefore we 

need radically cleaner technologies that will allow us to be in the low-risk zone. As 

it turns out, this will require cleaner combustion that should also greatly reduce 

black carbon, thereby allowing both health and climate benefits. And the 

development of such a technology may itself require new approaches such as 

innovation prices (Sagar and Smith 2013).  
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Figure 7: (Source: Smith 2013). 

 
 

2. Product design matters. Product design should be a seen as a necessary but not 

sufficient condition for success. Nevertheless, appropriate design is key not only to 

user acceptability, but also related to other elements of the value chain. For 

example, in the Sri Lankan case, the single-piece design of the Anagi 2 rendered it 

more favourable to manufacture by potters and to transport as well as easy to set 

up in households. The two-pot element of this stove, on the other hand, made it 

more attractive to users. 

 

3. Large-scale dissemination requires large-scale production. As the Sri Lankan and 

the Chinese cases showed, large-scale dissemination requires the participation of 

producers who can manufacture at commensurate scales. More often than not, it 

will be enterprises that are able to carry out such manufacturing while maintaining 

quality (but in some cases, it may be artisan groups or NGOs). In some cases (or for 

some key components), this may require centralized production.  

It has also been suggested that, in order to achieve and maintain their high 

performance, stoves will most likely use either advanced ceramics or metal alloys 

as well as engineered components (such as blowers), which again need industrial 

manufacturing facilities and processes (Venkataraman et al., 2010). 

 
4. Strategic and flexible approach to dissemination is necessary. It may make sense 

to begin by targeting the particular user segments that are most likely to adopt new 

cookstoves – these might be particular socio-economic or ethnic groups or a 

particular geographical areas. The Chinese programme, for example, started by 

targeting particular districts that seemed most favourable in terms of promoting 

dissemination of improved cookstoves and the Sri Lankan programme started with 

urban users before moving to rural dissemination (Smith 1993, Ramani 2009). 

Furthermore, large-scale dissemination will require multiple approaches. Different 

societies, communities, and individuals are embedded in different socio-economic, 

educational, cultural, and environmental milieus and may have different preference 

functions shaped by their environments and aspirations. Dissemination strategies 

will need to take this into account. Notably, differences between individuals within 

a community may be greater than differences between communities (Pine et al. 
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2011). Such user characteristics, preferences, and context must inform the design 

of a cookstove programme, even if it is centralized (in terms of management, 

production, or distribution) (Smith 1989, Bailis 2009, Wilson et al. 2012). 

 
5. Information dissemination and marketing to users is greatly needed. In the end, 

the uptake by users is the most critical element for the success of any 

dissemination effort. This means ensuring that users know about advanced 

cookstove options and their benefits, which include lower pollution (and ensuing 

benefits for women, children, and others in the household as well as the broader 

local community), safety, ease of use, robustness, etc. As with any technology, 

marketing is a key element of dissemination to ensure that a stove appeals to 

them.  

 
6. Networks involving actors of different kinds are key. Each of the cases of 

successful dissemination of improved cookstoves has involved a number of actors 

in each area of the production and distribution chain. For example, different 

organizations with technical expertise (often leveraging international experience) 

have been involved in the design of many of the improved cookstoves. Similarly a 

variety of actors – government agencies, NGOs, firms, etc. - often come together to 

design and operate distribution models. Similarly, on the financing side, various 

public agencies and donor organizations may coordinate to ensure that resources 

are available to underpin these activities. 

 

7. Both public and private sectors are needed -- and need to work together. The 

success stories of improved cookstove dissemination have involved public and 

private organizations working together in synergy. While there has been much 

emphasis lately on market-based solutions, it is unlikely that markets and private 

firms can carry out large-scale dissemination by themselves. As Wilson et al. (2012) 

say, “ ‘Business as usual’ is unlikely to reach the poor as profit margins and time 

frames are less attractive.” As with the development and dissemination of any 

technology that predominantly has a public benefit (but whose monetization is not 

possible through traditional markets), the public sector has a particularly important 

role to play, not only in the earlier stages of the innovation cycle, but also later on, 

if the dissemination needs to reach groups that do not have much purchasing 

power (Bailis 2009). 

 

8. Sustained efforts are needed. The complexities and the scale of the challenge of 

developing improved cookstoves and disseminating them in large numbers requires 

sustained efforts, as major programs in China, India, Kenya, and Sri Lanka have 

shown (Bailis 2009, Wilson 2012), including learning within the programme so as to 

refine it over time. 

 

9. Monitoring and evaluation must be an integral part of dissemination programme 

design. We now know that the performance of improved cookstoves – emissions 

and efficiency – in the field may be very different (worse) than in the laboratory 

since performance depends on use patterns that can only partly be simulated in the 

laboratory – see Figure 8. (This is equally true for other devices such as automobiles 

where the driving cycle under which vehicle performance is evaluated is only a 
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statistical representative of real-world driving conditions and therefore the results 

during actual use may be very different.) Furthermore, the dissemination of an 

improved stove into a household does not guarantee its use (as we have seen in 

the Indian NPIC and other stove programs) – people may use it only sporadically or 

continue to use multiple cooking sources, which, of course, has major implications 

for emissions reductions. Therefore, the use of cookstoves (using, for example, 

stove use monitors – see Figure 9) and the emissions  should be monitored and the 

information/understanding derived from these user patterns should be fed back 

into stove designs and information/marketing campaigns targeted at users. 

Figure 8: (Source: Berkeley Air Monitoring Group 2012). 

 
 

 

Figure 9: (Source: Ruiz-Mercado, et al., 2011). 

 

10. Standards and certification can build up user confidence and ensure robust 

performance. Standards, by providing a floor for emissions and efficiency, can 

ensure a minimum specified level of performance and, if designed appropriately, 

act as a driver of technology innovation. Certification of performance by a trusted 

agency can further build user confidence through both provision of information 

about performance characteristics (which can also assist in comparisons between 

alternatives) as well as guarantee performance levels. This way, we send a signal to 

manufacturers about desirable performance levels and to users to give them 

confidence in the device.  
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4 
The way forward –  

the technology value chain 

As with any technology, successful large-scale dissemination of cookstoves is partly 

dependent on the development of a device that delivers the performance 

characteristics perceived as desirable to a full range of consumers at a price point that 

they can afford. But this is only part of the solution – a necessary but in itself not 

sufficient condition. Success requires paying attention to all elements of the technology 

value chain, as the previous section highlights. It requires ensuring the production of 

the cookstoves in sufficient numbers and of suitable quality. It requires dissemination 

channels and delivery models that again are suitable for all relevant consumer 

segments. It also requires maintenance and troubleshooting support. Each of these 

might require different actors (or sets of actors, working in concert).  

 

But underpinning these various activities corresponding to the elements of the 

technology value chain involves another set of activities. Ensuring the appropriate 

performance of the cookstoves in a sustainable manner requires the development of 

standards and certification, which can provide the required information and incentives 

to manufacturers and consumers. Well-operating dissemination channels are lubricated 

by information dissemination and marketing efforts that bring awareness to consumers. 

Uptake may require provision of finance, at least for the poorest consumers. This, in 

turn, could be facilitated by funds from the climate, health, and development arenas. 

 

Again, as with any technology value chain, the storyline needs to be that of 

development, production, and dissemination networks, of multiple actors (sometimes 

from multiple arenas) acting in concert, of policies, resources, and institutions that 

facilitate these. 

 

Over time, there has been an evolution of cookstove programs, drawing upon lessons 

learned from past experiences. Yet, the problem remains acute. The recent finding that 

black carbon contributes to greenhouse warming even more than thought earlier (Bond 

et al., 2013) may give further impetus to a global move towards mitigating the 
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emissions of this pollutant.
2
 If so, this may result in bringing to bear the appropriate 

resources – technology, finance, organization, and attention – to move forward with the 

advanced biomass cookstove agenda as part of a larger move towards providing clean 

technologies and fuels to address the household energy problem in a manner that 

advances sustainable development, human health, and climate change. 
  

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

2
  Such a move, of course, will need to be part of a larger set of aggressive mitigation 

activities covering all greenhouse pollutants not only to get full buy-in from 

developing-country governments but also to ensure that a focus on short-term 

pollutants does not also become a short-term perspective on climate mitigation that 

yet again sidesteps the urgency of addressing CO2 emissions. 
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5 
Message to policymakers 

Advanced cookstoves can help contribute to climate mitigation and sustainable 

development. The development and deployment of clean-burning biomass cookstoves 

can provide enormous health and social benefits to large swathes of the world’s 

population that still depend on traditional combustion of biomass for household 

energy. The climate benefits of such clean combustion – through reduction of products 

of incomplete combustion – are also substantial. 

 

Past improved cookstove programs have had mixed success but have much to teach 

us. There have been numerous improved cookstove programs in the past, some more 

successful than others, but with various approaches to cookstove development and 

deployment that offer valuable lessons for future programs. 

 

Looking ahead, advanced biomass cookstove will require paying attention to the full 

technology value chain. In order to leverage the potential of advanced cookstoves, we 

will have to focus on the development of radically clean technologies, large-scale 

production of cookstove designs that are centred around user needs and preferences, 

and dissemination programs that are strategic in nature but also tailored to local 

contexts and circumstances. Appropriate policies will play a key role in supporting these 

processes.  

 

A range of resources and actors will be needed to support such programs. The scale of 

the challenge will require mobilizing significant technical, financial, and institutional 

resources. It also will require the coming together of domestic and international public 

and private actors. 
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Appendix A. Country Cases 

A.1. CHINA 

Although China had some stove improvement activities dating back to the 1950s, the 

first major National Improved Stove Programme (NISP) was formally launched in 1983 

(although it was initiated five years before that) under the purview of the Bureau of 

Environmental Protection and Energy (BEPE) of the Ministry of Agriculture. The 

programme was implemented in a phased manner, sequentially moving towards 

increased commercialization.  

 

In the first phase, counties (selected on the basis of greatest likelihood of success, on 

the basis of criteria such as fuel deficiency, managerial competence and experience of 

overseeing agency, and sufficiency of financial resources) were given funding to 

promote improved cookstoves – 735 pilot counties were chosen in this phase. While the 

costs of the stoves were subsidized by the central and county governments, the 

majority of the cost was borne by the consumers themselves. In fact, the NISP did not 

target the poorest households, although some households that could not afford the 

stoves were provided with subsidized stoves. By 1990, as the programme moved into 

the second phase, the subsidies were scaled back but businesses that were 

manufacturing improved cookstoves were supported with tax breaks and loans as a way 

to enhance commercialization. In the 3rd phase, the state mainly played a role in 

technical support, standard-setting, and certification to ensure that consumer 

confidence was underpinning the commercialization activities while also promoting 

quality control. 

 

Research and development (R&D) efforts were led by the Energy saving Group of the 

Energy Center of the Chinese Academy of Agricultural Engineering Research and 

Planning (CAAERP), but carried out not only at the national but also the provincial and 

county levels. BEPE also funded research at multiple institutions. The China Center of 

Rural Energy Research and Training (under CAAERP) engaged in training as well stove 

testing and monitoring. (Notably independent monitoring was part of the Chinese 

programme from the very beginning). The Chinese programme also promoted design 

competitions across the countries (with regional winners all competing against each 

other). R&D was initially directed mainly towards stove design to meet local/regional 

cooking (and household heating) needs, but later on the focus shifted to development 

of inserts that could be manufactured at scale. 

 

Overall, China is estimated to have introduced about 130 million improved cookstoves 

under this programme, thus covering more than 50% of the country’s rural households. 

 

In 2005, Shell Foundation, Shell China, the China Association of Rural Energy Industry 

(CAREI) and the Center for Entrepreneurship in International Health and Development 

(CEIHD) together developed the Biomass Stove Innovation Awards in China to promote 

innovative designs in advanced cookstoves in China. The competition’s objectives 
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including testing the ability of new stove technologies to deliver a clean, convenient and 

reliable cooking experience; to evaluate the robustness of the enterprises involved; and 

to raise the profile of these stoves. Manufacturers were chosen out of the wide range of 

entries on the basis of the technical performance of the stoves  along specified 

parameters and established market presence.
3
  

 

(Based on Smith 1993, Sinton et al. 2004, and Bailis, et al., 2009). 

A.2. INDIA 

In India, the improved cookstove development programme really took shape with the 

initiation of a demonstration programme in 1983-84 and the full-fledged establishment 

of the National Programme on Improved Chulhas (NPIC) in 1985-86. This programme 

had a technical component that focused on the design of improved ‘chulhas’ (i.e., 

cookstoves) and a dissemination component that focused on achievement of numerical 

targets for stove deployment. The technical component was handled by state-level 

technical backup support units (TBUs), with this task being taken up by NGOs and 

academic/research institutions; state nodal agencies – often the department or ministry 

in the state that dealt with rural development – was responsible for the dissemination-

target fulfilment component, although at the village level, the implementation was 

carried out by NGOs and self-employed workers. 

 

A number of stove models – both fixed and portable – were developed so as to be 

appropriate to the cooking/eating habits of the various states. The TBUs played a key 

role in designing many of these models but were also responsible for testing various 

models of portable improved stoves for approval of manufacturers who could then 

participate in the dissemination programme. The commercialization of the improved 

chulhas was carried out by local artisans, who also received some type of 

entrepreneurship training. Overall, about 50-75% of the stoves were disseminated 

through a direct-subsidy model. 

 

By the time the programme was wound up in 2002, approximately 35 million improved 

stoves has been disseminated, although there were questions about the actual working 

life of the stoves (it has been suggested that almost half of the stove might have been in 

use for less than a year (Kishore and Raman 2002)) and hence about the effectiveness 

of the programme.
4
 

 

India subsequently launched a new programme – the National Biomass Cookstove 

Initiative in 2009, intended to address primarily the health impacts from traditional 

biomass use, while also recognizing climate and other benefits. The NBCI builds on the 

successes of the NPIC and draws lessons from that experience, but it is structured 

differently in that it focuses on the full technology value chain. It therefore involves 

strengthening R&D programs and exploring other models such as an innovation prize to 

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

3
  All the winners were semi-gasifier stoves in which combustion occurs in two stages with the best performing 

using an electric blower to stabilize combustion. 
4  Unfortunately the NPIC did not have systematic monitoring and evaluation as part of the program design. 
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develop clean, efficient, and durable devices that are also user-centred in their design. 

The NBCI also stresses the importance of setting up state-of-the-art testing and 

certification facilities as well as an independent monitoring and evaluation programme. 

It also aims to explore partnership approaches to large-scale manufacturing and 

dissemination and intends to leverage innovative delivery models. The initiative is 

running a series of pilot projects for early explorations of user preferences, 

dissemination models, etc. 

(Based on Kishore and Ramana 2002, Hanbar and Karve 2002, and 

http://www.mnre.gov.in/schemes/decentralized-systems/national-biomass-cookstoves-

initiative/). 

A.3. KENYA 

There were multiple efforts to develop improved cookstoves in Kenya in the 1970s, 

driven mainly by the deforestation around urban areas as well as the time needed to 

gather firewood. These efforts, mostly involving researchers from outside the country, 

resulted in a variety of higher-efficiency designs, but these could not be disseminated 

widely due to complicated designs and production techniques.  

 

By the early 1980s, support from a number of international aid groups - IDRC (Canada), 

USAID (USA), ATI (USA), ITDG (UK) – was routed through the Kenyan Ministry of Energy 

and Regional Development (KREDP). The Kenyan Energy and Environmental 

Organizations (KENGO), working with KREDP, co-ordinated the development of the 

Kenyan Ceramic Jiko (KCJ) stove. In a move towards using local researchers and 

institutions, a group of Kenyan stove researchers went to Thailand in 1982 to study its 

stove industry and eventually blended aspects of the Thai traditional ceramic charcoal 

stove and the traditional metal charcoal stove of Kenya to develop the KCJ. The ‘bell-

bottom’ design to improve stability and enhance consumer appeal has been attributed 

to Maxwell Kinyanjui, a local stove researcher and designer.  

 

The KCJ is a portable charcoal-burning stove, designed mainly for urban areas (although 

it also found some use in rural areas) consisting of a metal cladding (made by local 

artisans) and a ceramic liner (produced by both large-scale and small-scale enterprises), 

with assembly being carried out by both large and small operators. This allows for some 

standardization of the liner, a critical component of the KCJ. The higher thermal 

efficiency of the KCJ – about 30% compared to the 20% efficiency of the traditional 

metal jiko -- reduced the use and cost of fuel while also decreasing cooking time. 

Moreover, the KCJ lasted about 30 months with intensive use, which was more than a 

traditional jiko. 

 

By the end of 1985, an ATI-funded dissemination programme was estimated to have 

sold 150,000 stoves, mostly in Nairobi, where KCJ's accounted for about 50% of stove 

production. By late 1986 the number had increased further to 250,000 and the price 

had come down to Kenyan Shilling (KSH) 60 from KSH 250 in 1982. KENGO then left 

future expansion to market forces. Notably, though, KENGO and other institutions 

offered free courses every year to train people in the construction of stoves. Over time, 
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the participation of a greater number of manufacturers in KCJ production led to 

competition, with resulting improvements in stove designs and further reductions in 

cost. A secondary market in these cookstoves also emerged, whereby many sales 

outlets as well as street vendors took back old stoves whose ceramic liners were 

degraded and/or the metal cladding was damaged, and then refurbished these stoves 

for resale. Versions of KCJs were also being sold in neighbouring countries, with the 

designs adapted to suit local user needs. 

 

The KCJ experience shows the usefulness of building upon a traditionally established 

technology, but with new designs adding features that were seen as useful by users; the 

former helped with the initial acceptance and the latter helped to ensure wider 

dissemination. Again, extended support from donor organizations with multiple groups 

involved (and often working together) in various aspects, i.e. R&D, product refinement, 

dissemination, and even worker training,– also played a key role. 

 

(Based on Stove Profiles: Kenya Ceramic Jiko,” in Boiling Point 18, HEDON Household 

Energy Network; K. Masakhwe, Technology Transfer - The KCJ ,” in Boiling Point 26, 

HEDON Household Energy Network, and Kammen 2000). 

A.4. SRI LANKA 

Improved cookstove activities in Sri Lanka were broadly  initiated in the early 1970s with 

a number of institutions engaged in projects that were carried out independently of 

each other, yet together served to advance the ICS agenda in the country. These 

included the Industrial Development Board (IDB), Ceylon Industrial and Scientific 

Research Institute (CISIR), and Sarvodaya (an NGO) supported by the Intermediate 

Technology Development Group (ITDG), now called Practical Action. During this period, 

although a number of products were developed and distributed, the scale of activities 

remained relatively small.  

 

But in the mid-1980s, the Ceylon Electricity Board started a move, as part of the 

National Fuel wood Conservation Programme, towards standardization and scale-up by 

distributing (with support from the government as well as donor agencies) about 

300,000 units of the Sarvodaya designed as a two-piece two-pot mud stove with a 

pottery liner. [This design was chosen since it was designed for social acceptability, not 

just fuel wood conservation, so it was seen as having a greater chance of success in 

dissemination.] The dissemination model of the CEB – training of potters who would 

make and sell stoves to project officials who would then deliver them to users – did not 

prove sustainable after the CEB’s exit from this project. At the same time, though, CEB 

also worked with ITDG to help modify the stove into a new design called the “Anagi 2”
5
 

(a one-piece two-pot design, where the single-piece design was easily transportable and 

the two-pot design was seen as having benefits for users) for urban dissemination. This 

design, coupled with a more sophisticated commercialization strategy that included 

manufacturing by tile factories and distribution/marketing through existing dealers as 

xxxxxxxxxxxxssssssssxxxxxxxxxxxxxx 

5  There also was another design, Anagi 1 – a three-piece, one-pot stove that was based on the CISIR design, which 
turned out to be not as popular with users. 



 

26 

well as technical support for production, marketing & promotion, training & quality 

control, and monitoring. As a result, the design was reasonably successful. Building on 

this success, a new NGO, IDEA, then took up the dissemination of this design in rural 

areas but with a different dissemination strategy, which involved production by potters 

and reaching out to poorest households through community-based organizations that 

also were provided with financing to provide credit (repayable in instalments) to users. 

It further expanded the dissemination of these stoves through decentralization of stove 

dissemination activities (while maintaining a focus on quality, assisted by a training 

manual). 

 

It is estimated that over 3 million Anagi stoves have been commercially produced and 

sold since 1991, with an annual production of around 300,000 stoves made by 

approximately 185 trained potters spread across 14 districts in Sri Lanka. 

 

(Based on Ramani 2009, Amarasekara and Atukorala 2009). 
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