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Solid fuel use is an important contributor to air pollution and disease in developing 

countries. Indeed, the Sustainable Development Goals call for universal access to clean cooking 

fuels by 2030. Cooking with solid fuels is particularly common in rural India. The Demographic 

and Health Survey 2015-2016 estimated that 75% of rural Indian households mainly used solid 

fuels for cooking. To promote the use of clean cooking fuels in rural India, the Indian 

government launched the Ujjwala Yojana in May 2016, which subsidizes liquid petroleum gas 

(LPG) connections for rural households. In this study, we assess patterns of LPG adoption and 

fuel mixing over time using two distinct panel surveys. The first is the India Human 

Development Survey, a nationally-representative panel which interviewed households in 2005 

and 2012. The second is the Survey of Rural Sanitation and Solid Fuel Use, an original panel 

conducted by the authors, which interviewed rural households in 2014 and 2018 in Bihar, 

Madhya Pradesh, Rajasthan, and Uttar Pradesh. These datasets allow us to analyze patterns of 

LPG adoption and fuel mixing before and after Ujjwala. From 2005 to 2012, LPG adoption was 

slow: in the four states, it increased from 9% to 17% of rural households. Ujjwala substantially 

accelerated LPG adoption from 2014 to 2018: LPG ownership more than doubled from 29% to 

80% of rural households in the same four states. However, using solid fuels despite having LPG 

was common in all surveys. In 2018, 70% of LPG owners still used solid fuels for cooking. Both 

before and after Ujjwala, several household characteristics were related to exclusive use of clean 

fuels among LPG owners: - economic status, - education levels, - fewer adult women, who do 

the majority of the work involved in making and cooking with solid fuels, - and not having 

cattle, whose dung are used to make solid fuel. To our knowledge, this is the first study to 

address characteristics associated with clean cooking fuel adoption. Efforts to address the use of 

solid fuels would be greatly supported by a better understanding of why some households switch 

to clean cooking fuels, and others do not.


