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Introduction

An overview of energy (fuel) consumption

Global energy consumption: �e pivotal role played by energy 
in economic growth and improving livelihood has been highlighted 
by many authors (e.g. Alabe [1]; Jamal [2]; Leach and Gowman [3]; 
TaTEDO [4]; �omas [5]; UN [6,7]; Panayotou [8]; Attigah and Mayer-
Tasch [9]; OECD [10]; World Economic Forum [11]). Similarly, the 
importance of forests to human life has been unequivocally pointed 
out (e.g. Zhao et al. [12]; G8 [13]; Malhi and Grace [14]). �e most 
pervasive challenge associated with energy consumption is how 
to access energy on terms that facilitate economic growth while 
respecting environmental integrity [15]. Biomass fuel deserves a 
special focus in the global energy consumption equation as it (biomass) 
accounts for a signi�cant proportion of total energy consumption: 
14% globally [16,17], 3% in developed countries, 35% in developing 
countries [18,19], 60-95% in the poorest developing countries, 25-60% 
in middle-income countries, and <5% in high-income industrialised 
countries [20]. �e percentage of total wood used for fuel is variable 
across the globe [21,22]: Africa and Latin America 90%, Asia 65%, 
Europe 25% and North America 10%. Per-capita energy consumption 
for 2001 globally was 1,146 kgoe (equivalent to 48,132 MJ) compared 
to 476.06 kgoe (Kilogramme of Oil Equivalent) (equivalent to 19,995 
MJ) in Africa [23]. According to IEA [24] and Timmons [25], biomass 
accounts for 10% of world primary energy supply and is the world’s 
largest single renewable energy source, since much of the world’s 
population uses wood, charcoal, straw, or animal dung as cooking 
fuel. In most SSA countries, the wood-based biomass energy sector 
employs a signi�cant workforce, providing regular income to tens-if 
not hundreds-of thousands of people [26].

Statistics for people relying on biomass fuels are variable: According 
to IEA [27] nearly 2.5 billion people rely on biomass for cooking and 
heating, and the �gure is anticipated to increase to 2.6 billion people by 
year 2030. Kandpal and Maheshwari [28] reported that biomass fuels 
are used by 50% of the global population as a major, and sometimes, 

the only source of domestic energy for cooking and heating. World 
Bank [29] estimated the number of poor people depending on forest 
resources to be 1.6 billion. �e hitherto great dependence on biomass 
fuel can arguably be partially attributed to poor access to electrictrity. 
According to IEA [27] there is a signi�cant inequality with regard 
to electri�cation status. Globally, 72.8% of overall population have 
access to electricity; in urban areas, 91.2% of population have access 
to








































