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ABSTRACT 
Appropriate Rural Technology Institute (ARTI), Pune, India  is a registered scientific society 
NGO, established in April 1996 by a group of scientists, technologists and social workers  to 
develop and transfer innovative, sustainable technologies to rural people. ARTI has bagged 
Ashden Awards (UK) for Compact Biogas System and for Charcoaling technology. The 
objective of the paper is to analyze the contribution of the models developed by ARTI in 
renewable energy for sustainable development. The paper is based on a part of the University 
Grants Commission, New Delhi, India, Major Research Project, 2011. An exploratory research 
design has been used for the study. The primary data have been collected by visiting the 
organization and interviewing the beneficiaries. The qualitative data from the some beneficiaries 
in the form of their views are recorded. The secondary data were obtained from Websites of 
Ashden and ARTI. ARTI has contributed through renewable energy projects to sustainable 
development. 
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INTRODUCTION 

The Brundtland commission in our common 
future has defined sustainable development as 
development which meets the needs of the 
present without compromising the ability of 
future generations to meet their own needs. 
It has been rightly pointed that the subject of 
sustainable development remains as the most 
debatable topic in the present century. The 
question of environmental and energy 
sustainability is the targeted vision for the 
future. The survival of mankind in intricately 
linked with energy and environmental 
sustainability. The depletion of fossil fuel and 
other natural resources has brought the human 
civilization to a disastrous peril. Here comes 
the need for holistic approach to sustainable 
development. Sustainable development cannot 
be achieved if man does not target the grass 
root level of energy scenario.1 
UNDP’s Administrator, Helen Clark describes 
how access to basic energy can transform 
lives2. UNDP observes that energy is central to  

sustainable development and poverty reduction 
efforts. It affects all aspects of development  
social, economic and environmental including 
livelihoods, access to water, agricultural 
productivity, health, population levels, 
education and gender-related issues. None of 
the Millennium Development Goals (MDGs) 
can be met without major improvement in the 
quality and quantity of energy services in 
developing countries. Investing in clean, 
efficient, affordable and reliable energy 
systems is indispensable for a prosperous, 
environmentally sustainable future. UNDP is 
helping developing countries to achieve these 
outcomes through the provision of sound 
policy advice and a focus on one of the three 
key areas of intervention is: Developing 
effective approaches for scaling-up energy 
service delivery, through a combination of 
field-proven and innovative business models 
that are financially and institutionally 
sustainable.  
Ibrahim Dincer3 has clearly shown the relation 
between    renewable    energy and sustainable  *Author for correspondence 
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development. He observes that achieving 
solutions to environmental problems that we 
face today requires long-term potential actions 
for sustainable development. In this regard, 
renewable energy resources appear to be the 
one of the most efficient and effective 
solutions. That is why there is an intimate 
connection between renewable energy and 
sustainable development. It has been 
observed that the energy crisis and indoor 
air pollution are the major social and 
environmental issues and any contribution 
in these sectors significantly benefits to 
environment and society. To meet the 
growing need of energy in rural area for 
domestic use, scientists all over the world 
come out with several technology options 
for mitigating the gravity of the problem. 4  
The relation between renewable energy and 
protection of environment has been as follows. 
The energy consumption across the world is 
growing rapidly because of industrialization 
across the economies. It is written on the wall 
fact that growth in energy consumption creates 
environmental issues and it makes sustainable 
development a topic to debate. There is urgent 
need of lowering carbon emissions but at the 
cost of economic development that’s why 
countries are ignoring the potential 
environmental hazards from the energy 
consumption patterns. In India, Coal is among 
the most used sources of energy because of 
being easily available and most affordable but 
it has negative impact on environment that’s 
why government must promote the use of 
renewable sources of energy to protect the 
environment. 5 
It has been indicated that the expanding 
economy of India and strong growth expected 
in the next few decades will require substantial 
addition to our energy generating capacity. Just 
as the last two centuries were driven by coal 
and oil, it is expected that the current century 
may belong to the renewable energy. 6 
United Nations Commission on Science and 
Technology for Development in its Report7 on 
the thirteenth session has focused on 
renewable technologies. Participants high-
lighted the need for technology transfer on the 
one hand and the building of local innovative  

capabilities on the other. They called on 
governments to provide an enabling 
environment which would encourage private 
and public sector initiatives in new and 
emerging technologies and in the generation 
and dissemination of renewable energy 
technologies.  
The energy is central to sustainable 
development and poverty reduction efforts 
which affect socio-economic and environ-
mental aspects of development. There is 
relation between renewable energy and 
sustainable development. The renewable 
energy can be used for cooking and this can be 
done with improved cook stoves, biogas and 
other measures. The measures can reduce 
adverse health impacts from cooking with 
biomass. 

AIMS AND OBJECTIVES 
To analyze contribution of the models 
developed by ARTI in renewable energy for 
sustainable development. 

MATERIAL AND METHODS 
The present study is based on a part of the 
University Grants Commission, New Delhi, 
India. Major Research Project entitled Ashden 
Awardees for Sustainable Energy in India : A 
Sociological Study of the Organizations and 
Beneficiaries. The data from some  chapters 
are used for the paper. Ashden Awards for 
Sustainable Energy were founded in 2001 by 
the Ashden Trust (UK), one of the Sainsbury 
Family Charitable Trusts (SFCT). Today the 
Awards are an internationally recognized 
yardstick for excellence in the field of 
sustainable energy. The NGOs in India like 
Appropriate Rural Technology Institute, 
Pune, Maharashtra, India and others have 
received Ashden Awards. 
An exploratory research design has been used 
for the study. The primary data have been 
collected by visiting the organization and 
interviewing the beneficiaries. The qualitative 
data from the some beneficiaries in the form 
of their views are recorded in the text and the 
tables have been prepared to make brief 
presentation of the remaining beneficiaries. 
The data refers to the objective of the study. 
The secondary data were obtained from 
websites of Ashden8 and ARTI.9-14 
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RESULTS AND DISCUSSION 
ARTI is a registered scientific society, 
established in April 1996 by a group of 
scientists, technologists and social workers, to 
develop and transfer innovative, sustainable 
technologies to rural people for income 
generation and to improve their quality of life. 
It is one of the Indian organizations which 
have bagged two Ashden Awards. 1.Compact 
Biogas System Establishment of Rural 
Entrepreneurship Development Centre 
(REDC) at Phaltan in 2006 and 2. Charcoaling 
technology and Sarai Cooking System in 2002.  
Biogas system in Urban areas 
Most biogas plants currently in operation in  
India and elsewhere are designed to use animal  

manure as their main feedstock and therefore 
used in rural areas. ARTI have developed a 
compact biogas plant which uses highly 
digestible organic materials available in urban 
areas, such as waste flour or kitchen waste as 
feedstock. The plant can be made in a small 
size and still produces enough gas for a family, 
because its feedstock has a much higher energy 
density than manure and the digestion takes 
place more quickly. The comparative details of 
Conventional Biogas System and ARTI Biogas 
System are presented in Table 1. The table 
indicates that taking into account the items, the 
ARTI Biogas system is convenient, 
economical and more suitable way of energy 
production for domestic purposes.   

Table 1 : Conventional biogas system and ARTI biogas system 

Item Conventional biogas 
system ARTI biogas system 

Amount of required feedstock 40 kg + 40 lit water 
 1-1.5 kg + 15 lit water 

Nature of required feedstock Dung Any starchy material 

Amount and nature of slurry to be 
disposed of 80lit.sludge. 15lit.watery 

Reaction time for full utilization of 
feedstock 40 days 48-72 hours 

Standard size for household 4000 lit 1000-1500 lit 
Capital Investment per unit including 
stove Rs. 20,000 Rs. 10,000 

Running expenses per meal Rs. 25 Up to Rs. 5 

Field data 
Rajendra Khaserao Yadav, Dhayari, Pune, 
India  
He is using biogas unit since 2005 (1000 
Litre). He told before using this unit through 
LPG we were able to prepare our food within 
one hour, but now it is taking one and half 
hour for preparing food. It doesn’t matter, but 
we are happier. Before using this unit we were 
able to use LPG only two and half months or 
three months but not more than that. Though 
we are using bio- gas unit, we have also LPG, 
we are using LPG for eight to nine months, if 
we calculate we can save more than Rs. 900 
per year. Initially there was pollution; no       
use   of  waste food, now we are not facing any  

pollution. The prepared food is tastier than 
LPG. Some time there is risk in using LPG, but 
there is no risk for using bio-gas, it is safe. All 
family members are looking towards bio-gas 
very consciously, because with less 
expenditure and efforts, we are getting energy, 
this is very good thing for us. We are using just 
waste material, we have maintained biogas 
properly and we are using it properly. Table 2 
presents data on other beneficiaries. The 
beneficiaries are using 500 or 1000 liters tanks 
and all of them are saving on the fuel 
expenditure. The respondents have reported 
advantages of no risk, no pollution, use of 
kitchen waste and use of slurry for 
horticulture.  
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Table 2 : ARTI biogas system and beneficiaries 

S/ N Name and place Use and 
liters Saving Other details 

1 Kashiram Tanaji 
Chavan, Dhayari, Pune 

Since 2009 
(500 Litre) 

Rs. 900-1000 per year no risk and no 
pollution 

2 Mrs. Smita Satish 
Agashe, Warje Pune 

Since January 
2010 (500 
Litre) 

Rs. 100 to 150 per 
month 

sufficient gas for 
preparing food 

3 Vivek Giridhar Dighe. 
Karvenagar, Pune     

Since 2007 Rs. 1000 per year Use of kitchen and 
vegetable waste 

4 Mrs. Nirmala Arun 
Phadnis. Garmala, 
Dhayri Gaon, Pune 

Since 2008 
(1000 Litre) 

Rs.300 per month Use slurry for 
horticulture, slurry 
is bio-fertilizer 

5 Sudhir Jare: Sahakar 
Nagar, Pune 

(500 Liters) Never looked at money 
and other tings 

putting environment 
safe and sustainable 

6 Amrut Vasudev Gadgil : 
Raikar Nagar, Dhayri, 
Pune 

1000 Liters save Rs.600 per month, 
difficult to carry 3 
cylinders per month 
and not affordable 

catering business 
increasing 

Charcoaling technology with Sarai cooking 
system of ARTI 
ARTI has converted agro waste into charcoal. 
ARTI has come up with a novel technique to 
convert the sugarcane leaf thrash into 
briquetted charcoal. This stove can be used for 
cooking and replaces the traditional wood 
burning stove used in many rural households. 
The briquettes can be used as fuel in an 
ordinary traditional charcoal-burning stove. 
ARTI has also developed a special cooking 
system for efficient utilization of this fuel. The 
Sarai stove-and-cooker system is capable of 
cooking a complete meal for a family of five 
using about 100-150 gm of char briquettes. 
'Sarai' cooker uses only 100g of briquettes to 
cook food that would normally need 3Kg of 
firewood. 
Technology for making char briquettes 
from agro waste 
Although the rural families in Maharashtra, 
India  are compelled to use wood or agro waste 
as domestic fuel, they are looking for ways to 
transfer to cleaner and calorifically superior 
fuels. The major obstacles in switching over to 
kerosene and/or LPG are high purchase price, 
and unreliable supply chains. As a result, a 
locally produced affordable superior fuel is a  

felt need for the rural society. This need can be 
fulfilled through the technology developed by 
ARTI for converting agro waste into charcoal.  
The rural energy project by ARTI is the 
technology to generate briquetted charcoal 
from sugarcane waste and the associated Sarai 
cooking system. This project received the 
Ashden award in 2002. Sangli, Satara and 
Kolhapur districts in Maharashtra are 
popularly known as the sugar belt. Large 
amount of sugarcane is cultivated in these 
areas. After sugarcane is harvested large 
amount of thrash (roughly 4 million tons) 
mainly consisting of the leaves is burnt on the 
field itself. This practice has been going on for 
ages. The thrash is available continuously for 
six months. ARTI has come up with a novel 
technique to convert the leaf thrash into 
briquetted charcoal. ARTI has also developed 
a stove called "Sarai" that can efficiently burn 
these briquettes. This stove can be used for 
cooking and replaces the traditional wood 
burning stove used in many rural households. 
It is possible to cook food for 5-6 people using 
only 100 gm of charcoal in the Sarai System. 
'Sarai' cooker uses only 100g of briquettes to 
cook food that would normally need 3Kg of 
firewood. (Table 2 and Table 3) 
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Table 3 : Sarai Cooking System : Use for persons and charcoal required 

Size Cooks for persons Use of gm charcoal/char briquettes 
Small 2-3 100 g 
Medium 5 100 g 
Large 10 200 g 
Jumbo 25-30 500 g 

Table 4 : Use of Sarai : Savings and avoiding pollution 

Daily saving Rs.10 (assuming open market price) 
Monthly saving Rs.240 - 300 
Daily avoided pollution 1.5 kg of CO2 
Monthly avoided pollution 45 kg of CO2 

Owning a Sarai connects ownership of a 
biomass cooking device with moving up the 
energy ladder environment friendly manner. 
Protection of environment and financial 
benefits to families in villages and families of 
low income group are the advantages of this 
project. 
Dr. Nikhil Gupte and his family members are 
very happy with the use of Sarai cooker 
because it saves time and money and also 
provides nutritional food. Dr. Gupte said “at 
one time we can do more than two works, once 
we set the required items in cooker, the food  

can be ready within one hour.  We are using 
char briquettes; these are totally smokeless and 
good fuel for cooker. We are using three kg. 
char briquettes per month and the rate is Rs. 20 
per kg.  Monthly we can save Rs. 250 to 300. 
There is no pollution. In daily life, we are 
enjoying good food of real test and nutritional 
value. Initially we were using pressure cooker. 
If we prepare food from pressure cooker; we 
will not enjoy the real test of food because 
through steam the taste will go outside. The 
prepared food from Sarai cooker is always 
good for health. (Table 5) 

Table 5 : ARTI Sarai cooker and beneficiaries 

S/N Name and place Characteristic/ 
use since Saving Benefit  & other 

details 

1 
Mrs. Athvale, 
Kothrud, Pune 
 

prepare good and 
tasty food 

Financially : very 
affordable. Saves 
time, money and hard 
work of our family 
members 

Can do other 
works, providing 
attention towards 
children’s 
education & home 
work 

2 
Ajit Gadgil, 
Narayan Peth, 
Pune 
 

better for health 

Rs.240/- per month, 
Now one cylinder for 
four to five months, 
earlier one cylinder 
for one and half 
month only 

nutritional and testy 
food 

3 
Mrs.Pratibha 
Vivek Dighe, 
Karvenager Pune 
 

last three years,  no 
need to pay 
continuous attention 
like pressure cooker 

Rs.150 /- per month 

Attention on other 
work also. no risk 
of dangers of 
pressure cooker, 
totally eco-friendly 
& sustainable 
energy unit 

4 Mrs. Vanita 
Rajendra Yadav, 

real taste and 
nutritional value 

Earlier one cylinder 
for one month only, 

prepare veg. and 
non-veg items, 
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Dhayri, Pune 
 

now one cylinder for 
two to two and half 
months 

totally eco friendly 
unit 

5 

Mrs. Sunita 
Subhash Gadre, 
Sahajanand 
Society, Kothrud, 
Pune 

eight years 
cooker is cheaper and 
financially it is 
affordable 

good taste and  
energetic food, no 
need to pay 
continuous 
attention 
 

6 
Mrs.  Majusha 
Joshi, Nigdi, 
Pune 

Save time, money 
and energy. Rs. 150/- monthly 

Can go for 
vegetable market or 
shopping 

7 
Mrs. Vanaja 
Vaidyanath, 
Bavdhan Pashan 
Road, Pune 

carry at the time of 
travelling 

Financially this is 
very affordable for all 
beneficiaries 

eco friendly 

8 
Mrs.Usha 
Ramchandra 
Deshmukh, 
Dhayri, Pune 

Eight years, no risk 
of dangers of 
pressure cooker 

Rs.150 to 200 /- per 
month. 

no need to pay 
continuous 
attention, totally 
eco-friendly and 
sustainable 

9 
Ms.Nirmala Arun 
Phadnis, Dhayri, 
Pune 
 

five years cooker is cheaper and  
affordable 

able to pay 
attention at 
children’s school 
home work 

Table 6 shows that ARTI has installed 800 
biogas plants and more than 80,000 stoves. 
The major benefit is Kerosene/LPG/Firewood 
is saved. When the benefits are seen in terms 
of persons, it ranges to 400 to 40, 000. There is 
saving of CO2 through biogas plants and 
stoves. The  table  also  shows  that  in  other  

benefits, carbon monoxide has been reduced. 
Due to biogas the time saved for collecting 
wood and cooking is used for income 
generation activities.  The overall data shows 
that at the macro level, they are contributing 
through biogas system as a renewable energy 
to sustainable development. 

Table 6 : ARTI :   benefits and beneficiaries 

S/N Items provided Kerosene/LPG/ 
wood saved Beneficiaries Emission of CO2 

1 800 biogas plants 

Urb.100 kg of LPG 
or 250 litres of 
kerosene per year, / 
Rur. three tonnes of 
wood per year 

4000 persons 
(800 x 5) 

Urb.300 to 600 kg 
CO2 per year. 
Rur. five tonnes of 
CO2  

2 More than 80,000 
stoves sold 

100g of briquettes   
would need 3Kg of 
firewood 

40,000 
(80,000 x 5) 

Monthly avoided 
pollution : 45 kg of 
CO2 

CONCLUSION 
India’s current energy requirement is sharply 
increasing because of rapid industrialization, 
mechanization, urbanization, commercialize-
tion, population growth and the changing 
lifestyle and aspirations of the people.           
We   need   to   shift towards renewable energy  

resources that are more equitably distributed, 
more affordable and less environmentally 
destructive than fossil fuels and India has 
tremendous untapped potential in all forms of 
renewable energy. From the activities of the 
ARTI, it is clear that there have been economic 
benefits at national, individual and community 
levels. It was found there is significant 
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contribution of the models developed by ARTI 
in renewable energy for sustainable 
development. 
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