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ABSTRACT

Available energy applicable in Nigeria is mainly of fossil-type (coal,
petroleum products and natural gas). These are costly to acquire and
intermittent in supply and for most times unavailable and/or unaffordable to
majority of the citizenry. Therefore, the easily affordable energy source is
fuel wood the high demand of which hasresulted in rapid defor estation with
attendant adverse consequences as desertification, erosion and global
warming. This work does not only review the various energy resources
availablein Nigeriaand their level or limit of applicability but also proposes
the use of sawdust briquette as alternative source of energy most especially
for the rural dwellersin view of the attendant socio-economic benefits. The
simplicity of the manufacturing process, the thermo-graphic superiority of
the product over ordinary fuel wood, and contribution to environmental
amelioration are also highlighted.
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desertification

INTRODUCTION

FAO (1988) definesenergy astheability or capacity of variousmaterial substancesto
producework and/or heat. Energy isfundamental to human survival and extremely
vital to economic development of any nation. Itisinevitablefor the production of
goods and services, thusplaying avery vital rolein the economic growth, progress,
devel opment, poverty aleviation and security. Energy supportsthe provision of basic
needs as cooked food, comfortableliving temperature, lighting, use of appliances,
pipebornewater and sawage, essentid hedlthcare (refrigeration of vaccines, emergency,
intensive care), educational aids, communication (radio, television, electronic mail,
internet) and transport.

The extractive and manufacturing industries, food processing and drug
manufacturingindustries, meta productsfabricators, tool manufacturers, welders, pand
beaters, e ectrical/electronic technicians, carpentersand joinersand other artisansall
depend onlong-term availability of energy (Nngji and Uzoma, 2010). Infact, the
S0ci0 economic development of anation whichinvolvesproductivity, incomegrowth,
education and health crucially depend on availability of energy from sourcesthat are
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accessible, affordable and environmentally friendly. Conversely, alack of accessto
energy contributesto poverty, deprivation and eventual economic decline.

Nigeria'sEnergy Situation

Nigeriahasover 35 hillion barrelsof oil, 187 trillion cubic feet of gas, 4 billion metric
tonsof coal and lignite, aswell ashuge reserves of tar sands, hydropower and solar
radiation among othersaccording to (Bolgi-Olutunji, Awodele, Olugbire, Adeniran
and Femeyide, 2013). Sambo (2010) inatabular manner specifically listed thefossl
typeenergy resourcesavailablein Nigeria, thus:

Crudeoil - 36.2billionbarrels

Natura Gas - 187 trillion cubicfeet

Cod andlignite - 2.7hilliontones

Tar sands - 31billionbarresof oil equivalent.

Depending mainly onfossi| fuel (petroleum) isnot enough to meet the energy need of
the country. According to Ugah (2012), theinstalled capacity of grid electricity is
6000 megawatt comprising 67% thermal and 33% Hydro based. He put the
hydropower generationin Nigeriaasat June 2010 asfollows:

Installed capacity (mw) Generated power (mw)
1. Kanji - 760 465
2. Jebba - 578 482
3. Shiroro - 600 450
Total 1938 1397

The projected electricity energy demand in Nigeriaby the year 2020 was
100,000 megawatt. An estimated 60-70% of the Nigerian popul ation does not have
accessto electricity. Energy demand israther dominated by fuel wood, and women
and children arethe most affected in the energy crisis (Bolgji-Olutunji, Awodele,
Olugbire, Adeniran and Femeyide, 2013). In Nigeriatoday, more than 20 million
householdsand amost al publicinstitutionsusefirewood for cooking evenin urban
areas and this poses a serious health, economic and environmental problem. The
increasing demand for fuel wood energy isaggravated by increasing cost and scarcity
of keroseneand liquefied petroleumgas. Themillionsof cooking firesemit greenhouse
gasesevery day which magnitudemay beoverwhdmingif quantified (Daramola, 2012).
Thisstudy istherefore preoccupied with eval uating the potency of sawdust briquette
asarenewableenergy for sustainablelivelihood of rura dwellersinNigeria

I mpact of fuel wood consumption on theenvironment

Theforest resourcesof Nigeriahave been exposed to unmitigated expl oitation, together
with farming activities, urbanization and high dependence on fuel wood as source of
domestic energy supply. Thesignificantly high dependence of the vast population of
Nigerianson fuel wood had brought significant pressure on Nigeriaforest by way of
aamingrateof deforestation. Deforestationwhichisthe processwherevegetationis
cut downwithout any s multaneousreplanting for economic or socia reason hasnegetive
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implications on the environment in terms of soil erosion, lossof biodiversity inthe

ecosystem, and increasein desertification. The negativeimplication of deforestation

can be better understood when viewed in contrast with theincal cul able benefits of the
forest to man and environment, according to FAO Fact sheet (1988), thus:

- Over 1.6 billion peopl€’slivelihood depend on theforests.

- Forestsare hometo 300 million peoplearound theworld.

- Many farming, silvopastoral, hunter-gather and other land based livelihoods
arelinked with forest and forest health.

- More than 60 million people are employed by forest based industries;
contributing significantly to alleviating poverty and creating forest based
enterprisesand services.

- Forestsplay acritical rolein ensuring asustainablewater supply andinthe
trangition of society towardsgreen economies, wood energy, greeninfrasiructure
and buildingsand a so ascarbon sinks.

- Forests contribute to the balance of oxygen, carbon dioxide and humidity in
theair.

- A treereleases 8-10 timesmore moistureinto the atmosphere than equivalent
areaof theocean.

- Forest protectswatershedswhich supply freshwater torivers, acritica source
of water wedrink and useinour daily living.

- Tropical forest providesavast array of medicinal plantsused in healing and
healthcare; and more than one quarter of modern medicine originatesfrom
tropical forest plants.

- Forest curbstransmission of infectious diseases and hasamoderating effect
oninsect and animal-borne diseases.

Sincethecountry isblessed with abundant al ternative/renewabl e energy resourcesas

hydrod ectricity, solar, wind, tidal biomassthereisneed to aso harnesstheseresources

and chart anew energy futurefor the country.

Renewable energy potential in Nigeria

Asearlier pointed out, amost al major energy promoted/consumed in Nigeriacomes
from non-renewabl e energy sources, namely coal, natural gasand oil. Renewable
resources include solar, wind, biomass (wood fuel, willow coppice, waste and
agricultural productsand residues such asstraw), hydropower (Waves, under-water
current and flowing water from higher ground and bio fuels (ethanol and biodiese!)
(Vanguard, 2012). Intheyear 2013, the Federa Executive Council (FEC) approved
the National Energy policy in Nigeriawhich articul ated for usage of viable energy
sourcesfor national development and sustainability. Theenergy policy statesthat the
nation shal continueto engage extensively inthe devel opment of el ectric power with
thegoal of making reliable electricity availableto 75 percent of the population by the
year 2020 aswell asto ream the energy mix for generating electricity (Vanguard,
2012). Following theenergy policy, arenewableenergy master planwasformulatedin
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2006 with an understanding for achieving sustainable devel opment and agradua move
fromamonolithicfoss | fue economy to onedriven by anincreasing shareinrenewable
energy inthenational energy mix. Themaster plan aso stressestheneed for exploiting
renewableenergy in quantitiesand pricesthat will promotetheachievement of equitable
and sustainablegrowth. Many researchershad looked into theavailability of renewable
energy resourcein Nigeriawith aview to establishing their viability. Such energy
resourcesinclude solar energy, wind, feedstock substrate for biogas, water lettuce,
water hyacinth, dung, cassavaleaves, urban refuse, solid waste, agricultural residues
and savage (Bolgji-Olutunji, Awodele, Olugbire, Adeniran and Femeyide, 2013).
The major energy consuming activities in Nigerian’s households are cooking,
lighting and use of electrical appliances. The predominant energy resources for
cookingin Nigeriaarefuel wood, charcoal, kerosene, cooking gasand electricity
(Famuyide, et al, 2011 cited by Bolgji-Olutunji, Awodele, Olugbire, Adeniran and
Femeyide, 2013). Other |lesscommon sourcesare sawdust, agricultural crop residues
of corn stalks, cassava sticks and cow dung. The present energy policy isurban
centred as cases of rural and sub-rural energy demand and supply do not reach the
centre stage of the country’ senergy devel opment policy.

Incomelevel influenceshouseholds' energy preferencesand options. The
choiceof thetype of domestic energy by househol dsisdetermined by theaffordability
and thewillingnessof theconsumersto pay at the prevailing rate. Currently, thereisan
energy imbal ance within the country’s socio economic and political landscapes. The
decreasing availability of fuel wood coupled with the ever rising prices of kerosene
and cooking gasin Nigeriadraw attention to the need to consider aternative sources
of energy for domestic and cottage-level industrial use. Such energy sourcesshould
be renewabl e and should be accessibleto the poor. An energy sourcethat meetssuch
sustainability requirementisfuel briquette. Fuel briquetteisaproduct of compressed
sawdust, charcoal dust or other agricultural residuestogether with or without abinder.

Sawdust Briquette

Accumulation of sawdust and other processed wood waste constitute an environmental

nuisance and traffic impediment in awood processing mill if not removed constantly.

Some producerssell them but often they are discarded asrubbish andinmost instances

indiscriminately burnt. Accumulated sawdust constitutesareservoir and focusfor

propagation of fungi which promotewood rot. Sawdust isalso afire-risk. Other

negativeeffectsof accumul ated sawdust highlighted by Godoy, Aguirreand Diaz (2001)

indude:

I. Release of carbon dioxideinto the atmosphere asit decomposes.

. Emission of polluting gaseswhen sun and high temperature provoke pyrolysis
inlarge pilesof sawdust. Thiscombustion alsoincreasesthetemperaturein
theareacausing ahothouse effect.

A research study, by Akpan and Olufemi (2005), showsthat therewas no industry

that utilized wood waste as sawdust generated in Akwalbom State either for generation
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of power or for processing into va ue-added products. Rather, theshavingsand sawdust
from the carpentry shopsare used directly asdomestic fuel sin homesfor cooking and
roasting of slaughtered animalsand also by poultry farmerson thefloor to provide
warmthto thebirdsand ascarrier for thedroppings. Briquetting sawdust into more
environmentally friendly fuel formisaworthwhile venture more sowhenasimple
briquetting processisadopted.

Simple Sawdust Briquetting Process

Fuel briquettes can be made from readily available waste material as sawdust and
shredded paper in urban areas. They can also bemadefrom leaves, grasses, riceand
coffeehusks, maize stalksand other agricultura wastein many combinations. Sawdust
briquetting processinvolvesthorough mixing of well ground sawdust with binder (for
example, starch, clay or animal dung) and alittlequantity of water. Thereafter themix
isfeltedinto awooden frameor cylindrical metal mould and compacted together. A
recipeof 5 part sawdust, 3 parts shredded paper and 1 part charcoal fineshad been
successfully used (Gladstone, 2014). Greenraw materiaslikeleavesand grassesare
usually moistened and partia ly decomposed for several days, then dried and pounded
or chopped into small piecesabout thesize of cornflakes. Theraw materidsarethen
soaked, mixed into slurry and pressed into cake in apress. Concrete mould-type
press can be used but with holesto facilitate drainage of moisture. PV C pipewith
holescan aso be used asmould. Research findings (Aina, Adetogun and lyiola, 2009,
Ogbonnaya, 2006) have shown that briquettes have higher heat va ue than solid wood,
that isto say briquettes generate more energy per gram compared to the sameamount
of solidwood. Briquettesare cleaner and more comfortableto handleand transport
than charcoal and solid fuel wood.

CONCLUSION

It had been pointed out that the future economic growth of acountry dependsonthe
long-term availability of energy from sourcesthat are accessible, affordable and
environmentaly friendly. Conversely lack of accessto energy contributesto poverty
and deprivation and eventual economic decline. Nigeria senergy development plan
for long had tilted towardsfossi|-fuel and hydroe ectricity which arenot accessibleand
affordable by thevast mgjority of therural poor. Theamost exclusive dependence of
the latter on fuel wood for domestic energy had contributed to alarming rate of
deforestation with attendant adverse economic and environmental consegquences. Rurd
energy option of utilizing sawdust briquette would not only check deforestation and
the accompanying negativeimplicationsby taking waste out of the city but also
providelessexpensive, cleaner and safer cooking fuel. Briquetting would also upgrade
the soci o-economic status of therura people by providing them meansof livelihood,
thereby contributing to sustainable devel opment.
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