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A B S T R A C T

Future energy security and environmental issues are major driving forces for increased biomass utilization
globally and especially in developing countries like Pakistan. For efficient utilization of indigenous biomass
resources in the future energy mix, it is important to gain knowledge of current energy system in various sectors.
Some of the technologies and initiatives are under development to achieve transition from non-renewable
resources to renewable resources, and reducing fossil fuel dependency and greenhouse gas emissions. Recently,
number of proposals has been presented for the development of sustainable biofuels production methods for
promise for accelerating a shift away from an unsustainable approach to possible sustainable production
practices or a sustainable social, economic and environment. This article presents an extensive literature review
of the biomass-based renewable energy potential in Pakistan based on current energy scenario and future
perspectives. It also highlights the availability of the indigenous and local biomass resources and potential
biomass conversion technologies to convert such resources to bioenergy. The drivers for utilization of
indigenous biomass resources in future energy mix and challenges regarding awareness among stakeholders
and R&D to fill knowledge gaps are economically restraints. The article concludes with suggestions on future
directions and policies for effective implementation of biomass based renewable energy production.

1. Introduction

The world's energy primarily depends upon fossil fuels and
consumption is expected to increase rapidly [1]. It will cause depletion
of non-renewable fossil fuel resources, global warming and future
energy security. Numerous technologies and initiatives are under way
to partially replace non-renewable resources with renewable resources
and reducing fossil fuel dependency and greenhouse gas emission [2].
Bioenergy cannot play a vital role to replace petroleum-based products
with renewable alternatives, but it can also provide additional energy.
The energy shortages in the form of electricity and gas have a direct

impact on basic utilities as well as on the industrial economy [3]. In
Pakistan, the cost of fossil fuel is one of the primary reasons for the
energy crisis, since the domestic consumers and the local power
industry utilized natural gas and furnace oil to generate heat and
electricity [4]. To address such issues in the developing countries like
Pakistan, biomass is considered as a potential resource. It is abun-
dantly available in considerable quantities within the country. The
renewable energy sources are interesting due to their low environ-
mental impacts and providing the eco-efficient solution for developing
and developed countries. European Union (EU) is generating approxi-
mately 71% of electricity from the renewable energy sources [5,6].
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Biomass as a flexible resource of renewable energy can play a vital
role to meet the global demand profiles in energy sectors like
electricity, buildings and transport. Among renewable energy, biomass
is one the largest energy source that represents 14% out of 18%
renewable energy in global energy mix [7]. Currently, biomass repre-
sents about 10% (50 EJ) of global total primary supply of energy and
contributed 370 TW h of electricity production in 2012 [8]. It is
interesting to note that the final product from biomass conversion
varies significantly based on different regions, i.e. wood fuel and
charcoal for domestic heating and fuel in small scale industries in
Asia and Africa, various liquid biofuels in Americas, and polygenera-
tion of biofuels, heat and power production in Europe. The regions with
large biomass resource availability also have substantial share of
bioenergy reflecting in their total energy mix. Based on World's
biomass energy data, Fig. 1 shows the distribution of different biomass
resources as global primary energy supply. According to IEA, biofuels

have potential to meet about 27% of global transportation fuel
requirement by 2050 that shows biofuels have considerably large
potential to be expanded for future sustainability. The electricity
generation accounts for 1.5% of global electricity production. Fig. 2
shows biomass-based electric power generation in different regions
from 2014 to 2016 and also forecast production till 2020 [9].

The developed countries are utilizing waste streams in the energy
system as feedstock for a renewable energy production. However, the
developing countries like Pakistan are still lagging behind the right
methodology and execution of biomass as an alternative renewable
energy resource. Currently, about 18% of the global total energy
consumption comes from the renewable energy resources including
biomass, hydro power, wind and solar energy [10]. Pakistan is one of
the countries that is experiencing a severe energy crisis leading to
adverse social and long term economic problems [11–13]. However,
the country is focusing to utilize available indigenous sources, like

Fig. 1. Global biomass distribution as primary resource [7].

Fig. 2. Regional biomass-based electricity production from 2014 and forecast till 2020 [9].
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