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PROSPECTS AND CHALLENGES OF RENEWABLE
ENERGY WITH SPECIAL REFERENCE TO BIOMASS

PRODUCTION IN JHARKHAND

Sumeira Abid*
Humankind is dependent on fossil fuel to meet its major energy
demands. However, about 80% of the Greenhouse gases are released
due to the extraction, production and consumption of fossil fuels.
Most of the pollution is related to consumption of fossil fuels and
other conventional forms of energy production and consumption.
But fossil fuels being limited in nature, need substitute in order to
meet the growing energy requirements to sustain human life. Of
all the unconventional energy sources, biomass is one of the most
widely used sources accounting for about 12% of the total energy
requirement met from unconventional energy resources. However,
much of it has been unexplored. Farms residues, animal waste are
the most common sources of biomass. This paper aims to explore
the prospects and find the challenges related to biomass production
in Jharkhand. This article is based on secondary data collected
from various reports, journals articles and other published studies.
Through this study we find that due to presence of immense forest
resources, biomass is not a far away dream but an idea that can be
turned to reality. However, there are still many aspects of
harnessing biomass that needs detailed study.
Keywords : Fossil fuel, Pollution, Renewable energy, Biomass,
Sustainability

Introduction
Energy has been the engine of economic growth and social welfare for
the world order and in this context, we are talking about energy to
meet the diverse requirements of mankind for motive power and
domestic needs, including but not limited to, cooking and lighting
purposes, burning and mechanical appliances. Energy is ultimately
derived from a few basic primary sources- coal, oil, water and atom-
which may be transformed before consumption into secondary forms
such as electricity and gas. But the transformation of energy from
these fossil fuels into energy releases carbon dioxide into the air, which
increases the overall level of carbon dioxide in the air. What most
don’t realise is that activities as simple as switching on lights or keeping
an unplugged socket switched on releases carbon dioxide into the air.
The 70s and 80s had seen mankind extensively use fossil fuels. As
countries progressed and industrialised, gross carbon emission kept
on increasing owing to factors like increasing number of industries
and continual pursuit of higher standards of living with demands
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reaching nearly 57kWh per day per person in 2018.   With population
touching 8 billion, and the resources being scarce and continually and
indiscriminately used, there might be a time when there would be no
fossils available to be used as fuel.  But that is just the tip of the
iceberg: the real problem begins when we look at all the harm carbon
dioxide emission does, leading to green house effect.  With CFCs being
immensely used and released into the atmosphere by cooling devices
like air conditioners and refrigerators, ozone depletion, leading to
appearance of ozone holes over Australia and Antarctica, has become a
matter of concern.

However, human activities cannot be curbed which implies that
energy requirements are going to keep on rising. Therefore, there is
an urgent need to find alternative sources of energy for ourselves.  But
since business activities account for a signification portion of the
greenhouse gas emission, businesses and other enterprises are in a
position to make a significant, positive impact.

Alternative Energy is a sum of prospective methods of energy
generation that are not as widespread as conventional energy sources.
Some of the alternative sources of energy are Hydroelectric, Solar,
Wind, Biomass, Geothermal and tidal energy to name a few. However,
with hydroelectricity being the only exception, we know that power
production on a large scale for supply isn’t possible at the moment but
experiments and pilot projects have been undertaken across the country,
including but not limited to Muppandal wind farm, Tamil Nadu,
Jaisalmer Wind Park, Rajasthan and Vaspet Windfarm, Maharashtra
in harnessing wind energy. Another achievement to India’s name is
100% solar powered airport at Kochin, Kerala (Sai Ram, 2016).

Jharkhand has immense potential due to its naturally occurring
resources. A total of 4500 MW stand-alone capacity can be built based
on nothing but biomass.( JREDA, 2013).
Objectives
The objectives of this article are to examine the potential of renewable
energy with respect to biomass. Since conventional sources of energy
are going to be exhausted in the near future and are responsible for
the speeding up of climate change, a shift to renewable sources can
help in not just mitigating the far reaching effects of climate change
but also provide energy security by using cheap and readily available
source of energy.

The second objective is to explore the possibilities of using biomass
as an alternative source of energy in Jharkhand because the state has
vast tracts of forest land and natural conditions which could help foster
this practice.
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Methodology and sources of data
This study is an attempt to understand the current state of renewable
energy use in general with special focus on biomass potential in
Jharkhand based on previous works from secondary sources which
include journals, working papers, reports and articles. The sources of
data are the reports of Census 2011, Ministry of New and Renewable
Energy, Jharkhand Renewable Energy Development Agency and World
Bank.
Findings and analysis
What is renewable energy?
Renewable energy is energy obtained from naturally repetitive and
persistent flows of energy occurring in the local environment (Twidell
& Weir, 2015). 

Sustainable development as defined by Brundtland Commission
(1987), in Our Common Future, as development that meet the needs of
the present without compromising the ability of the future generation
to meet their own needs.

For a renewable energy resource to be sustainable, it must
inexhaustible and not damage the delivery of environmental goods and
services including the climate system. For example to be sustainable,
Biofuel production should not increase net CO2 emissions, should not
adversely affect food security, nor require excessive use of water  and
chemicals, nor threaten biodiversity. To be sustainable, energy must
also be economically affordable in the long run; it must meet societal
needs and be compatible with social norms now and in the future.
Indeed, as use of renewable energy technologies accelerates, a balance
will have to be struck among the several dimensions of sustainable
development. It is important to access the entire lifecycle of each energy
source to ensure that all of the dimensions of sustainability are met
(Johansson, Kelly, Reddy & Williams, 1992). 

Most energy systems in developing countries are characterised
by their dependence on factors such as seasonal variation in energy
demand and supply, proximity of fuel supplies, high input energy
input, dwindling fuel supplies to name a few (Satsangi & Gautam
1983, p.32).

As an alternative to fossil fuels the growth and economic
utilization of biomass has to be seriously considered. Although
traditionally all rural energy sources have been basically derived from
biomass in the form of wood and wastes ( 65% firewood, 20% agricultural
wastes and 15% dung-cake) , it is only after the primary energy crisis
that attention has been drawn to the wastefulness of direct burning of



wood and the ecological and environmental problems created through
massive uncontrollable deforestation. (Vasudevan, Gujral & Madan,
1983. pp.106).
Biomass: An alternative energy source
Biomass in India is mostly derived from owned sources like, farm trees
and cattle and is generally used to meet the cooking needs of households
and traditional industries and services in rural India.  According to
EAI (2017), India produces nearly 450-500 million tonnes of biomass
per year, and has the potential for producing 18,000 MW to 50,000
MW of power from biomass.  Currently, biodiesel is not sold in the
country and consumption is confined to use in combination with
ethanol.

According to Vasudevan, Gujral and Madan (1983), the
advantages of biomass are that it has energy stored that can be used
at will. Moreover, it is renewable due to the fact that it does not require
millions of years of natural processing and decomposition like fossil
fuels. The fact that it requires minimum capital input also makes it
pocket friendly and hence reasonably priced. The biggest advantage
lies in the fact that it is ecologically safe and inoffensive.

There are some disadvantages to it as well. The use of biomass
also implies land use competition. Since biomass is forest waste and
wood, it also means that the area under biomass production will be
competitively used as against the use for timber or other forest products,
hence requiring land area under forest or energy plants cultivation.
Since the initial phase is an incubation period, it also makes for
uncertainty of supply. The fact that energy plantations extract a huge
amount of nutrients as well from the soil also puts biomass on a slightly
disadvantageous position.

Biomass is an informal business and an unconventional energy
source but the fact that it has the least negative impact on the global
or local environment, community, society, or economy and hence, makes
it a practice that meets the triple bottom line.

Biomass is a practice that includes the use of organic and natural
products to build its facilities, tighter protections against emissions,
environmentally responsible sourcing of supplies and designing
organizations and processes in order to efficiently and economically
use resources (Karagülle, 2012).
Why energy sector in Jharkhand should focus on Biomass?
By understanding global warming and human activities associated
climate change as driving forces for improvement; businesses can gain
valuable insight into what actions to take.
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First, by identifying and measuring key performance indicators
that characterize the carbon footprint of an organization or significant
operational area, an enterprise provides a solid foundation for managing
and reducing greenhouse gas emissions. Management can establish
appropriate accountability if sufficient information granularity and
reporting are achieved to show where greenhouse gases might be
attributed to business activity in departments, plants or products. In
this context, the sale and consumption of environmentally sound
technologies and products especially if they originate indigenously is
an important idea.

Biomass is a carbon neutral fuel source for generation of
electricity. Biomass is technically all plant and animal matter on
Earth’s surface and material properties and characteristics are quite
varied, depending on the plant species, the nature of resource material
and its moisture content, which can range from around 10% for straw
to 95% for sewage sludge.  Nearly 32% of the primary energy
requirements are met by biomass and more than 70% of the population
depends on it. However, only 5940.87 MW is the capacity available in
India as of 2015. With 4946.41 MW available in Grid interactive capacity
and 994.46 MW available in off-grid capacity, it is not enough of
biomass(Ministry of New and Renewable Resources, 2013).

The total recorded forest area of Jharkhand is 23,605 km2, which
is about 29.61% of the total geographical area of the state. The total
forest and tree cover put together, it constitutes about 32.4% of the
geographical area of the state against the national average of 23.81%.

Advantage of geographical and geological features

The geographical and geological features of Jharkhand make it suitable
for tapping into the renewable energy that is available in this part off
the subcontinent. Jharkhand, lies on the Chotanagpur Plateau Region
of the subcontinent. Even though landlocked, the state has the rivers
Son, Koel, Damodar, Kharkai and Subarnarekha flowing through it.
The state is also extensively covered by forests.

The area is also mineral rich. Red soil found in the Damodar
valley and Rajmahal areas are good for shrubby growth. Mica-rich
Koderma belt, Jhumri Telaiyya, Karkagaon and Mandar hill are known
for mica business.

The sandy soil, in Hazaribagh and Dhanbad belt, the black soil,
in Rajmahal area and the laterite soil, in western part of Ranchi,
Palamu and Santhal Pargana.( GoJ, 2013) allow for a flourishing green
belt in the state.
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Conducive vegetation profile of Jharkhand
Jharkhand has a forest cover of 23,553 km sq, that is, 29.5% of the
total land and a carbon forest stock of 222.882 million tonnes which is
3.97% of the total forest carbon in the country (Forest Survey of India,
2017). The vegetation and fauna of Jharkhand is roboust. The state is
rich in various types of trees like Sal (Shorea robusta), Asan
(Terminalia tonentosa), Lac host trees (Butea monosperma, Ziziphus
mauritiana, Schleichera oleasa, Flemingia semialata, etc.), Mahua,
Bamboo and Bhabar, Banyan as well as Palmyra to name a few. These
trees make for good source of income for the tribal population. However,
being one of the richest state in term of forest in the eastern part of the
country, the state needs to identify and tap into other species and most
importantly, the energy crops. Some of the energy crops available in
Jharkhand are Jatropha, Eucalyptus, Bhabar grass, Maize, Sunflower
and sugarcane to name a few.

Jatropha is gaining popularity in Jharkhand as it reaps easy
profits and can be grown in wastelands with very little rain. Eucalyptus
is a major crop which uses a lot of water and is grown widely in
Jharkhand due to its high economic profitability. Bhabar grass which
is also used as vegetative cover can also be used to produce biofuel.
Sunflower and sugarcane, which are major cash crops, can also be
used as energy crops. (GoJ, 2013)
Table 1. District-wise Biomass Potential from Agro-residues for

Jharkhand
Biomass potential from agro residuals

District Area (kHa) Crop Biomass Biomass Power
production Generation Surplus Potential

(kT/Yr) (kT/Yr) (kT/Yr)* (MWe)*
Bokaro 44.3 53.9 87.0 21.0 2.5
Chatra 44.0 82.8 90.7 22.3 2.8
Deoghar 60.3 97.1 159.7 39.5 4.7
Dhanbad 39.5 43.1 73.3 19.0 2.2
Dumka 163.7 265.0 446.9 104.3 12.4
East Singbhum 158.8 141.9 239.8 64.2 7.5
Garwah 76.1 81.5 131.3 30.3 3.8
Giridih 77.3 118.7 171.9 43.1 5.2
Godda 62.8 72.3 121.2 27.2 3.3
Gumla 246.9 291.7 385.4 94.6 11.3
Hazaribagh 107.1 239.4 271.8 63.1 7.8
Kodarma 21.0 42.2 48.0 11.2 1.4
Lohardaga 48.3 64.6 90.1 21.5 2.6
Pakaur 58.1 84.8 145.7 37.0 4.4
Palamu 160.2 189.0 278.4 64.9 8.0
Ranchi 234.5 388.0 562.6 139.4 16.6
Sahibganj 42.9 69.4 117.6 29.2 3.5
West Singbhum 204.4 134.2 223.5 58.3 6.8
Total 1850.3 2459.5 3844.9 890.0 106.7
Source: Ministry of New and Renewable Energy, Biomass Knowledge Portal
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The districts of Ranchi, Gumla, West Singhbhum are huge when
it comes to the area that falls under their legislation and the potential
biomass generation in kilotonne per hectare is also very high in these
areas.

Further, if we examine the installed capacities state-wise, we
see that Jharkhand has no installed capacity as of 2015. The
neighbouring states of Bihar, West Bengal and Odisha have the
cumulative capacity at 43.42 MW, 36MW and 20MW respectively.

However, the prospect of biomass is great if the natural resources
of Jharkhand are considered. According to MNRE reports 2015-2016,
Jharkhand has a total of 561.7 MWe as power potential.

If we look at Tamil Nadu, which has a good installed capacity
for Biomass power, as per study carried out by many universities and
research institutions, the soil and climatic conditions in the State are
suited for the trees that are used to fuel such units. Raw materials,
wood, bagasse, rice husk and other agricultural residues/wastes could
be used to generate heat and electricity for agricultural and industrial
processes (Bhatia, 2013).

Now if we look at Jharkhand, Jharkhand has enough forest
coverage to produce forest residuals for biomass energy production,
that is, the 28.82% of land which is under forest coverage can be a
good source for inputs for biomass. Eucalyptus is widely grown in
Jharkhand which is also an important energy crop. The climate and
soil conditions of Jharkhand need to be explored and suitable energy
crops should be found for cultivation and promotion of Biomass energy
production.

So now the question is what can be done to realise this potential
of the available biomass in Jharkhand. Here are some methods which
can be used to exploit the biomass potential present in Jharkhand.

 Briquetting is a commercially viable option as 3.5kgm of
briquettes can replace 1 kgm of Furnace oil. Briquetting
does not call for any extra infrastructural cost for biomass
production as the raw material is already wasted agro-residue.
The investment for conversion into briquettes can be shared
through public-private ventures.

 Biogas application is a feasible option. Commercial application
of biogas should be considered seriously. Kitchen and livestock
waste can be used as feed for gasification but this can only
be used for heating and cooking. However, turning biomass
into biogas has uncertainty attached to it due to seasonal
and weather fluctuations.
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 Co-generation can play an important role in generating
surplus power to the tune of 4000 mw through biomass-based
co-generation systems in the sugar industry alone.
(Chaturvedi, 1994).

Carpentieri and Goldemberg (1992) discussed bioenergy conversion
technologies as fundamental forms of bio energy use:

1. The traditional domestic use in the developing countries for
household cooking, lighting and space heating.

2. The traditional industrial use of biomass for the processing
of tobacco, tea, iron, bricks.

3. The thermal conversion for modern industrial use.
4. Biological conversion techniques, including anaerobic

digestion of biogas production and fermentation of alcohol.
The future impact of bioenergy utilization in the state would

lead to improvement in income generation capability in the rural sector
as bioenergy production in itself will be labour –oriented and, therefore
income generator in the rural areas: and availability of energy will
lead to initiation of a number of income generating activities.
The way forward
The World Bank envisions a transition from traditional to modern
energy use that go hand in hand with efficient and environmentally
sustainable supply and use of energy, greater choice of energy services
for consumers, and macroeconomic and fiscal stability. It also envisions
efficient supply and use of energy that strengthens the economic growth
of developing and transition economies by freeing consumers from
frequent and prolonged power cuts and liquid fuel shortages, reducing
the average intensity of carbon dioxide emissions from energy
production, giving industrial enterprises a choice of suppliers providing
reliable energy services, allowing private ownership and financing a
dominant role in energy supply, ensuring that regulators operating in
an objective, transparent, non-discriminatory manner oversee natural
monopolies and promote competition in the energy sector (World Bank,
2001).

By allowing communities who already have rights to these
forests, to utilise the biomass that is available to them we don’t just
create space for the usage of cleaner energy but we also make way
towards ‘energy for all’. However, what need to be discussed and hence,
further developed are the methods of harnessing this energy efficiently
as opposed to the traditional methods. Here, many multinationals,
think-tanks and research institutes can take it up as a research and
development challenge.
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Conclusion
Thus, we see that Jharkhand has potential in generation of energy
through biomass but due to lack of a comprehensive market in India,
it has not been exploited to its fullest. Another reason is that installation
cost is pretty high, as it is in cases of most renewable energy. Land
requirements for future energy crop and energy forest plantations
compete with land used for traditional production of food and fibre
products. Land use change will only happen on a large scale if the
landowners can gain more revenue or other benefits from growing a
new energy crop than is being received from the traditional crops
currently grown. An energy crop require inputs of seed, fertiliser,
chemicals, machinery, fuel, labour, etc. and hence requires a good
sale price in order to compete with the revenue received from growing
other crops. In essence, biomass already collected at a site such as
bark at a pulp mill is cheaper than collecting forest residuals, which
in turn is cheaper than purpose grown energy forests. (ibid., pp. 58-
59).

An additional problem with the traditional biomass use is the
social costs associated with excessive pollution. The incomplete
combustion of biomass in traditional stoves releases carbon monoxide,
methane, nitrogen oxides, benzene, formaldehyde, benzopyrene and
breathable particulate matter. These matters cause damage to
population at large, especially of women and children who are exposed
to indoor.

There is a need for policymakers to better understand the biomass
resource base, its measurement, the potential competition for its use
for non-energy purposes, constraints for use and water uptake, nutrient
recycling and replacement, and the benefits and costs discussed above.
Some forms of biomass such as wood process residues have been utilised
as a combustion fuel for decades. Others such as specialist energy
crops including Micanthus, Jatropha, Salix and Eucalyptus etc. are
new (Sundar, 2010, p. 51). However, only policy cannot help in making
this an everyday product. There have to be designed better and cheaper
technologies to harness and use it, so not only do policy makers have a
major role in mainstreaming biomass but the responsibility extends to
researchers, scientists, consultancies as well as think tanks.
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