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Abstract 

Nepal is rich in natural resources with a high potential for energy supply, but it is facing 

an energy crisis. Electricity supply is unreliable and often in short supply. LPG and 

kerosene are imported, and therefore expensive and less accessible. Biogas is starting 

to be used for cooking but only at 17% of the total potential households. Most of the 

fuel used for cooking in rural areas is traditional fuelwood. It takes time and hardship to 

collect especially for women, emits unhealthy smoke and can lead to deforestation. As 

an alternative, biogas, mostly methane, has good potential for cooking and heating. It 

can be produced in a simple plant digester by anaerobic decomposition of 

biodegradable organic wastes. Cattle dung and human excreta are the main 

feedstocks used in domestic biogas plant in Nepal. Biogas can be a highly efficient and 

low carbon emission fuel as it can replace the excessive use of traditional biomass and 

reduce the associated adverse impacts on social, health and environmental conditions. 

Biogas development is one of the government's priority programmes in Nepal to 

provide reliable, clean and low cost energy supply particularly to rural households. 

However, the replication of the technology is still slow. Biogas production is lower than 

its full capacity and cannot cover the energy demand of a typical household all year 

round, especially during winter. Hence, this study aims to explore the potential solution 

to increase domestic biogas production and use so that its benefits for energy security 

and environmental emission reduction can be optimised.  

 

Both quantitative and qualitative research approach were applied. Surveys of biogas 

households in Nepal were conducted to collect household-level information. Key 

informant interviews, informal discussions and observations were undertaken to gain 

insight into the context of overall renewable energy technologies, the production and 

use of biogas technology, and constraints and opportunities for its wider replication, 

especially to rural poor households.  

 

Users' socioeconomic conditions, feedstock availability, plant design and cost are the 

major influencing factors for biogas production. The poor households cannot afford to 

purchase the system, or own fewer cattle, so less dung is available to feed the plant. 

Others who have enough cattle for dung are also not feeding the required quantity of 

dung to produce biogas but use it for field manure. Hence, the plants are under-

performing in terms of their technical potential mainly due to the insufficient feedstock 

used. Agricultural residues are easily available, but do not realise their use with dung 

for co-digestion to increase biogas production.  



ii 

 

 

This research thus analysed the effect of co-digestion of dung with agricultural residues 

to increase biogas yield. The cost effectiveness of co-digestion technology is also 

checked out by using financial analysis. The impacts of improved biogas production on 

the cost of energy, energy consumption and associated greenhouse gas (GHG) 

emissions reduction were obtained by using the Long-range Energy Alternative 

Planning (LEAP) system model. 

 
Co-digestion of dung with crop residues could improve biogas production by 

approximately 50-150% and would meet most of the household cooking energy 

demand throughout the year. The increased availability of biogas could help address 

strategic gender needs by utilising the saved time more than 3.2 hours/day for 

fuelwood collection and cooking in traditional stoves. From the cost-effective 

perspective, an average total annual cost of energy after co-digestion is up to 37% 

cheaper than the existing biogas production condition, and even up to 45% cheaper 

than the energy cost of non-biogas households. Furthermore, a co-digested biogas 

plant has the potential to reduce average annual energy consumption by 46-57 

gigajoules and GHG emissions, mainly from avoiding deforestation, by16.7-19.3 tCO2e 

per household depending on region, compared to a non-biogas household. 

 
This study, however, pointed out some important issues that are to be addressed to 

make this research outcome more applicable. Mainly, the design of a biogas digester 

should be suitable for co-digestion and the government subsidy needs to be revised 

accordingly to cover any potential increase in the cost of the modified plant design. The 

utilisation of saved time to achieve strategic gender needs can also be a priority. In 

summary, this study analysed all three impacts together: energy consumption; cost of 

energy; and corresponding GHG emissions, of co-digestion technology. This has not 

previously been reported in the literature. This study's findings can also be relevant to 

other developing countries where biogas can be a part of the solutions to provide 

energy security, gender equality and climate change mitigation. 

 
The recent earthquake in Nepal (on 25/4/2015 a 7.9 magnitude earthquake devastated much of the 
country along with subsequent aftershocks) has left extremely adverse effects on all social, 
economic, environment and energy supply conditions. At the time of printing the scale of damage 
and loss of life is still being estimated, but this is clearly an extremely damaging event.  It will take 
a long time and huge funds and a massive pace of infrastructure development to get the situation 
back to normal.  Nonetheless, let’s hope this study’s outcome will also add further importance to  
the biogas development to uplift the current vulnerable energy supply situation in poor rural 
households. 
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