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Abstract | - .
Renewable energies have a huge potential and can provide unlimited supply of rejay;

and most local energy. Its resources can be regenerated or renewed in a relative
Renewable energy is closely associated with the concept of sustainable developmen
_imp_lie; meeting the needs of the present without compromising the ability of uty re g¢
1o meet their own needs. Despite the availability of natural resources such as vater. s
and others, Nigeria is still passing through a serious energy crisis. There is growi s evide
investments in micro, small and medium renewable energy enterprises have a positive
energy situation. The reduction of fossil fuel which is affecting the environment neg
cconomic development and energy for all can be made possible if the entrepren :F

renewable energy. The paper discusses renewable energy for sustainable develas
renewable energy technologies and applications, entrepreneurial competency neede .
renewable energy entrepreneurs, sources for funding renewable energy enterpri o5 mAEEE
strategies for entrepreneurs and motivation in renewable energy enterprises. It wa
recommended among others that; there should be more investment in rene ..f:'f‘r?-.:;;_-._;-
technologies. Government at all levels and donors should SUppOTt entrepreneurs in renewahle
encrgy with capital and enabling environment and entrepreneurs should ,%_ B

strategies and employ them. :

=
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Introduction J
Energy 'is a necessity and very essential in biological hife. It 1s a primary compo .4.
productive processes. It has been described as one of the most important building black %
human development. To this. energy acts as a key factor in determining the a: '
sustainable development of all countries (Uttarakhand Renewable Energy Developn .::'-";";.'
Maczulak (2010) opined that, energy is the primary force in the umverse and it definest is
biomes and sustains life. He further agreed that all hife, startine from single — called r icrahRt
blue whales, exists in a continuous process of consuming and stori ng encrgy. Everyt P
involves energy and we use various forms of energy for day — to - day activities “
heating, cooling. coking, transportation and theirs. The use of r:ncrgv'makes lite b 1 |
and more efficient. Energy has established positive cnrrc]ati.‘miwjth economi i' wih.

_vaiding adequate, affordable and clean CNergy 1s a prerequisite for eradicating_' &
improving productivity. Thumann and Youn ger (2008) defined energy as the capa 1 ' !"
as measured by the capability of doing work. Energy has many forms in nature arn yngoth
heat (thermal energy). chemical energy, electrnical éncrgx'_ m;:t:hanical enerey and ;;'-""i:-.. 1€
These forms of energy come from renewable and non ruﬁuuuh[ucnergysoics. B

-
A
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-.1.

Non - renewable energy commonly refers to as conventional energy are mainly fossil fue
as coal and o1l, when used cannot be replaced or replenished. The uses of theJ;e it ll
considered to be un-clean and harmful to the em Ironment h::c.:ause they produce adver

and gases, which make it to be regarded as not sustainable fuel Theye'::; S ,f %
fossil tuel usage, global warming including 1ts concomitant ;:limaté at f:'f}-:-'{'n'
perplexing. potentially most threatening, and arguably most intractable “I
the ever-increasing accumulation in the atmosphere of carbon dioxidéf‘" G
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that. 1t will ensure sustainable energy (Oyedepo. 2012) . Despite the e

 resour cessuch‘aswalc_r.mmndardomcrs,Niguiaissﬂllmmt'“. L =L

ensis. There 1s growing evidence that investments in micro, small Sl s S R -

m‘pnsefhl:xfa positive impact on energy situation. The reduction of .h.m w | L!u

affecting environment negatively can be made | e A S

. rencwable energy. P e

- M !‘l

- Nwove (2011) viewed entreprencurship as the act of combiming vanous input factors of
production in an INNOvative manner to generate value to the venture with l!nhnpﬂlﬂh* Sl
will exceed the cost of production. thus generating the supenor retums that result n wealth i
creation. Therefore. Entreprencurship in micro, small and medium I‘mﬂﬂtwm
is timely, going by cnergy situation and negative cfiect of cony entional energy in Nigena. |

'1 L

Renewable Energy for Sustainable Deyelopment = - T
Renewable energy 15 denved from natural processes that are replenished constantly. In s g W
various forms. it 1s denved directly or indirectly from the sun. or from heat M - ;T :'l:’._!
within the earth. Included in the defimtion 1S energy generated from wind, solar, geo-the L b Lt

biomass, hydropower and ocean resources (1EA, 2010). L nlizing these sources of energy | o g I
needs of biologacal hile 1s very rmportant and crucial 10 national development. B |

encrgy technologies can contribute positively tow ards allevianng poverty Iljf __l A
for ighting. cooking and space heating Improvement uiww\ﬁﬂ iquid and gaseo N,
fuels derived from locally produced biomass can sigmificantly m& P s - ol
income, while frecing up time for education and :ncome-generating activities. By BEHS IR

more affordable and reliable, renewable energy K‘d"“"‘ﬁ“‘h" permit SCROISERIT
o operate in the mght hours. Renewable energy canl }M onit
electnity to schools. Renewable encrgy can
energy 1o refrigerate medicne. stenhize
it can provide power for supplying
burden of infectious discase. Renew
ﬂlslamablcdc\'clopmﬂilofﬂwnmm olle
115




&= ¥}
aTIR LI | s
CODI1>AT

L i | - Lo e
- 1 L S (AR ST TR L e
i N ! .lrEj-.I:.Fl . b e (P Y
112016 WA T L
; i SR R canilil= ;
1o ~f wing (Ut ==
1 1 | N 4 PR W ke |
E B E™ & ;

A - i ] B | ] b | -
- | an, ; :|_| . _I...g‘.'-."'

SR e

yil - r 1:'--_ - = L -y
. -.'l. . 'I oy 111 |_"‘|'1_l. '_L--—_:-'—:; i
r. 1 | | - ] MR

I ' I | I -..-]— 'SL\:I !--' rd II-.—:-' " ; :

|" r} E II..- -l-.:. ]

. n rofc r hlades TUkids ;
AL SRR e o o dJuCES CILAEH
" ma o o eeatOf pon
Y X ]-1‘;.;": -- % _-L..-.-—-;__-"i
s | e - L4 R
_- . 1 I-' 5 .-'—".'-'"_-I.r""-"b".h'
@ I-Fr Trli"" .Fltlll'_.u_“l.—l'.‘ i T i ki b X =
1 ARy Ry ST i _ . TS, by 1 1 . e PR AT 1AL
WL Y e i 2 v COWUIt: - i W i s ' €4 Nl AN 1G9
Foikd SENL w—— |\- .I'I‘h . __-_ T = I - i - o i e FLET - -
"'-rl LA ‘I_|_'\_-|. = ) bl T - - -# =
e = TS I S a e P |

-
¥
i

swer ele
= T = .| -.r-' ¥ I " 11 i
: X : 1 '|[.- rj’.,*:i" Flnu.-" s : I
uccessfully deployed in many = =
nntinned expansion, and 1tS A

~ GHGreductionstrategies (USA DS e
~ canbe used to make some mm“';wf.memas of millions of people in these developir

Freling and Ramsour, 2010). They Rurbe( B, o directly by the sun
the sun 'gglnrmem'ris simply the energy which 2 Pmdu.wd energy can be suf
ﬂswhem. normally the earth. Much of_‘ the world s mm(zm l)opmedM

powerand more can still be provided indirectly. Hamelom o /ol nlight ex
abundant source of potential energy on the planet. essed -

3 Isav

exceed current and future electricity demand. Solar power 1 g
icity: i se of heating water, powenng street

electricity; 1t can also be used for the purpo '« the light and radiant heat fr

=3l

tery and other applications. Solar energy 1 ’ m e S
mluegm a rangcppnf systems and functions on carth, from climate ﬂﬂ Weathe
photosynthetic process in plants and sustaining life. There are three main ty
technology. Photovoltaic panels, used to convert :s.unllght dlrectly_ to electnm.ty_-_:_f_
installed on individual buildings but can be grouped in large numbtfrs in commercial solay
Solar thermal technologies are used to heat water for buglc_il.ngs or nei -_J.;:lj:_:;_
Concentrated solar power plants are typically large scale electncity generating ins

connected to the electnanty gnd. L

o
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Bio Energy: Bio energy can be seen as the products of biomass that have been converted
sohd, liquid or gas form which depend on the raw material base on technology emploved fa
energy generation. Biomass can be defined as any organic that is decomposing, matte e
from plants or animals available on a renewable basis and it includes among .”.ﬁ-ff' el
agnicultural crops, herbaceous. landfill gas, methane from waste water trcatmenf fad lig
municipal organic wastes as well as manure (IEA, 2005). The biomass may be burned di - '

mlL S

pr{uiuuiu heat and/or fire to generation of electricity. It may go through a process to proc : "'
:ilquld tuel such as biodiesel. It may go through a gasification 153 1
1gestion 10 produce gasses which can be stored and then used to produce electricity. cooling w-.
produce heat. Biomass energy covers a broad _ Sy ‘ ty, OIS
e N Sp—. ' 4 oroad spectrum of technologies, from primitive
> Lo exampie, traditional ¢ arcoal making a : e

processcs, collectively often descnbed e y advance uio SaaE
* asmodern biomass (Matthews & oA

(Matthews & Robertson, 002)

process or processes of an |

=
o

Hydro Power Energy: Hydro power energy 1s arenew able f; PR
M it S (i . ¢ formofe P neratir i
Bts dovived oo L-”d ‘?.”5 natural andll:. 1s abundant in Nigena. Hydro electric
o, i hﬂ-l-n:\ a:mng water. This can be from flowing rivers or fro veristhc
through tunnel l'htl ‘:Lrils iy 10 tlow from high-level reservoir of d IllI?-:V-- JRIESSE
¢ - 1Acturbine that 1s positioned within the flow of water e;uﬂ'act 1. ._

and convert it 1o mec L |

i h-[ If mechameal energy. This allows turbine to :
generator that converts the mechanical €nergy to electr Il‘ﬂtale - o
clecinea |

lﬂjll..':‘l.l ¢ 1t water trom rotation of turbine through storage sch energy. Hydroelectric power
storage. Thistype of renewab]e energy has the Jifes pagL 7};5 CMES, run of nver schemes, pur
no ‘
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: L: n output of Oto SK'W.

All these renewable energy have
development aimed at meeting the needs
i generation 1o meet their own needs
~ due to the accumulation of greenhouse
this lead to intensity of extreme

potential tor sustainable de i

velopment in Nigena. Susta

‘ " - Sustamnable ‘
u(i)lhc present wathout compromising the ability of |
' { 1}Ll".|f.‘['“1. lfll 2). It1s certain that carth warming is

BaSSEs (GHGS) from the intensive use of fossil fuels and

chmatic events, such | e

| S Such as more destrucnve '

) , ‘ o et \ estructive floods.

- sustained droughts, the changes in climate affect agniculture and human health negatively ;}IL\H
L] 3 c

use of Renewable energy resources can slow dow nand dilute the effects of

e ¢ ihe cliects of global warmine The
use ol renewablc energy helps the country to use local and avail ible resources for th fu

o PSR PR, = = Eam C produc
of CIt‘LIﬂLH} which will meet the needs of society with less COSL, Increasing ener o

2l ctalla liable et : | . SHIE CENETRY, secunty,

pru\llh. stable ..Illdh ‘n.ll.lhl-. energy which wall help in stabilized economic and social life of
pcﬂplt‘- The uses of renewable energy have significant impact in national dey clopment

Renew nhl;- Encrgy Technologies and Applications
Tl:L'hlh‘IlU:,:!IL‘B h..l‘-l...‘ hL‘L‘I'I 'JL'\ x‘lﬂ{‘t'tt 10 !'I..’lTI‘IL'mx CNCTRICS and these lL‘LhI‘I.UIHL'lL'H are called

f{'llk‘\\;lhif CICTE) IL‘L_h””i“:‘:‘l":“ RL'HL‘“.ihh.‘ CTICTEN {L'L']'lﬂuh'l{—‘f‘ IS an answer 1o the enerey Crisis i

in Nigeria Renewable energy. apart from being sustainable and ine \haustuble. can be set up In I
‘n]ull llt-‘llh .l”li IS lt]L'!b.%il"l.\: HL[II“I*"‘I‘: !l]l COMmMmmnn &

1 . Y - Y i
management ang

ownership. The Table |
FFU"'&L'I'IIH the renewable CTICTEN 'n.'L'l"Ii'h"'.m";-it..'“ 1IN 1S .11‘;‘1:~.'..11'-~r'~.-| USAILID. 2008)

Table ]

Renew able Energy Technologies and its Applhications

S'No Renewable Encrgy lechnologies \pphcations

| Nodar water heating system Rural ¢chmce. H NGl
s Solar drvin orvine Aol hucts
:- HL o - I I "‘!q'
'1 N J.l: [I"141| 1 N
5 Nolar ¢
I L™ L L l'
O Solar Phot HC £ ¥V 19D LI
T \4.'1 1l !}"'; |"'| |
! L | ™
X Wind turbine \ NIy
Y Wind wurbines ( Stand |
d 1105 | ) ™S And .'I.:_T'\'.l'*.,'-.'
10 Wind pump |
"u! L L ! 1N b
]I ~""il.'!iu.} h;i'FT]J“""‘ \
% W LM | | Nechanical powe
= i 1, i 1 I 1 II" L 1 L
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1 Competencies Required for Renewable Energy Entrepr

Attitudinal Behavioural Man: erial

1 Seclfconfidence Initiative | lnfﬂﬂﬂﬂﬂfm eeki
2 Sell‘Esteem Acting on opportunity Systematic T
3 Dealings of failures Persistence Problem solving
4  Tolerance for ambiguity Assertiveness Persuasu:fn _
5 Performance Need for activeness Groal setting
6  Concern for high quahty Need for autonomy (jﬂmn}umcalion‘ S
7 Locus of control Risk taking lTechnical knowledge
8 Drive and energy Social skill
9 Innovation
10 Creativity

e — e S e e —

Sources for Funding Renewable Energy Enterprises |
Financing 1s one of the major hindrances to the development of sustainable developr
Afnca and Nigena in particular. Oboro and Ighoroje (2011) savs. people often qui
money 1s nothing, that may serve during a religious sermon but when it comes to tery
1s dead without money. Since the investment in renew able energy enterprises has pr
future. The deployment of rencwable energy sources and the realizanon of sust
development. always require substantial amounts of money. Despite the free nalt
rencwable energy such as sun. wind, hydro and others. special cquipment 1s needed to €
to electrical, mechanical and heat energy. The uptront costs of this equipment can bedé
entrepreneurs. Mamman (2008) noted that after successtul planning ot the enterpnse
thing to do 1s 10 obtain the finance needed for implementation of the planned enter
further calcgprmcd capital tor Investment into two; equity and debt. Equity
pcrsuna_l savings and others assets of the owner(s) ot the busine Tl
z:P:::: f;iﬁt:.:?:c ::;'lzlr' {jnsat'lnb:ls: uajwnllnhutmn trom relanves and friends or partners.’
Caps e P oney and assets realized from loans through individual and/ €
institutes hke hﬂﬂks._ financial houses and others Iy e o
_ o > EWiwile, Azu, and Owa (2011) state
entreprencurs can source for finance 1o implement its plans. such as :
_ . Jud ( 1 d e _ > pidix sucn as. ( ] )1}16\1“‘[}&-5& NgES &l
assoctates. including family and frniends who may or may not he .
7y p Frvdian. ) Y ot be partners or sharcholders i
(=) Panners and sharcholders inthe venture (3) Banke d lends . -
riE S ey o and lending institutions. (4) Thes
admunistration and hinancal assistance programme. (5) Small Business Administralion!
business imvestment companies. (6) Members of the trade incl: li%“ “;mmaﬁ'
manufacturers and wholesalers. and in some instances CIE SUPPUSES S

» » . ‘:llsl 3 ¢ o o e S
businesses. local capitalist sales tinance companmes. factor a;ﬂ‘:ﬁu:.‘sl::;frﬂpa}' their con!
. Ces.

ss enterprses. Ih
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i : Octo
it U Minnd .
e Fducation (STE): - owners
> [nternational Conference of Sch ool of Technology capilﬂl apart from
i jSIng
amman (2008) and UNEP (n.d) further outlined other avenues of rai S f und;]‘i
oital. This includes: ot ( AREED) progr e K out f
" |. TheAfrncan Rural Energy Enterprise Developmen their lives an i ces duh\-'ﬂl'ﬂd
~ on the idea that impoverished people can lrﬂ"ff{‘]'“;y clean energy :-.:cr*; lrg)f 2ccess b}
vicious circle of poverty when they are cmr;::; " e seeks 10 UKP?.:E 1 ;Edcm, clean an

by small and medium enterprises. The pro  ventures us’
helping people in rural Afrca start income-generating es such as
rehiable energy technologies. . established s r*ncvmmw :
Government support agencies: Government al al] level have MEDA). National Darec - AnOMIC
Small and Medium Enterpnises development Agencies (SN 5 (NAPEP). National E€O and
Employment (NDE), National Poverty I-radication l]f”grf’"w;; \ .-c.ln]mlﬂ‘ﬂ‘ (Goals (MDG?,': ‘
Empowerment Development Strategy (NEEDS). M I“'—'"I““"_I it yand financial asﬁlhlﬂ"‘-*-l'
others to encourage entreprencurship in the country through trainitl L— ’ T (he econonty
Specialized hinancial institutions were established to develop SO %L equily or @s loans. ‘q“'.“'h
the role of such agencies is 1o provide funds to the ac]::.c_lud SCC1Ors .1}1 ][]u.: Nigeria Bank for
financial institutes are Nigena Industry Development Bank (N.1.D-BJ. 3 [)c.,.:;iupmum Bank
Commerce and Industry (N.B.C.1.) and the Nigenan ,-'Igrwulluru! and Rura

(N.A_.R.D.B)and others.

and

~ Marketing Strategies for Entrepreneurs
1t 15 a fact that the ultimate aim of every entreprencur is PR
N A | i : : | "«uch needs. Ths can be created
Bt also to provide goods and services for the satistaction of such nccds. ceting is the
o I 1% . = ) arKelting 1o
“through marketing to satisfy the needs of consumers (Mammar, 2008). Marketing i
3 tivities involved in assessing and

e -

R | : | |

e -‘;@anagcmem function that organizes and directs all business ac

: e f1c 5‘?['Millu‘1 Or SErvice,
el o1 thL‘.T Uhlci.‘tlh CS

- e g % oy = 1‘:L1"‘
not only to 1dentity and to create nc

o r,}__mﬂ"v'ﬁ'ﬂlﬂg consumet PUTL‘hHhng power 1nto effective demand for a -":]"L' Cl
" and in moving 1t to the final consumer or user so as to achieve the profit targ _
set by the company (British Institute ot Marketing National Open University of Nigena,
2008). The traditional way of viewing the components of marketing 15 via the tour Ps
'fMamman_ 2008): 1. Product: Goods and services (creating olicnngs) 2 Promotion
‘Communication. 3. Place: Getting the product to a point at which the customer can purchase 1

Adelivenng). 4 Price: The monetary amount charged tor the product (exchange).

i

Marketing plays a significant role n the conduct of entrepreneurnial activities; the works of
entrepreneur will be futile 1if there 1S no process ol marketing. It 1s through marketing that
entrepreneurs crealc and maintain contact with the customers. Mamman (2008) outhined some
areas of importance in the marketing to entreprencurs which includes among others: 1. Means of

determining consumer's needs. 2. Means of determining the appropnate products or services to

pl’DdUCt‘:. 3. Means ol pricing pl'utlutth and services 4. Means of determine appropriate
distribution channels. 5. “xl}.w Of 'El;lt:k][‘lj.:{ customers' level of satisfaction 6 W\ ays of getting

feedback from customers.

‘Motivation in Renewable Energy Enterprises
An E!'III'E[TI’L‘HCUT. who has motve Ol moving his / her cnterprise to achiey e pre dt‘iul‘n
goals must adopt certain motin ational measures to move employees along a planned dire i m-]m
such is not done the employees will serve as a resistance 10 1ts ettort. Burton (2019 thl.lin ‘.
motivation as prcdlﬁpumlmn to behave ill_il purposciul manner to achieve speciiic Lmhn : ey
and the will to achieve, and the mner lorce that drives individuals 1o uuu*ﬂ'-;:rlnh 1Ll= —
"mam?utinmﬂ goals. A person becomes motivated in order to achieve thery OWN hutl'mpu\”nd]
“as well as the organizational goals. The more the employee is motvated. the more Ilk;:
o have organizational commitment in heart and 1dentily themselves with the orp:
Eanization

.-_.'i.-][?jammﬂn (2008) n his work outhined some of the ways entrepreneurs Can motyy:
| hough this measures may vary from ¢nterprisc to enterprise. The measy .
dsures

Illil }:H H”‘\
ly they are

~employees. alt |
~otl LHHHHE

- othersare:
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development, there is an urgent need for ent
“Wable energy technologies

_ Appropriately,
ployee's are mohvated, the more
commitment 1

cart. Employees should be
Kind.
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