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INTRODUCTION

The assistance of microbusiness and macro business firm in an evidence-
based economic system is very remarkable for the economic growth and
development of a developing nation like Nigeria. The recent annual survey of
Nigerian business owners and entrepreneurs revealed that one - quarter of
businesses list is affected by hostile business environment which become a
major impediment to the growth of their business. Other challenges are; high
cost of business financing (lack of capital at affordable interest rates hinders the
business growth in Nigeria), poor state of Infrastructure such as road network
and electricity are the most challenging aspect that affect doing business in
Nigeria which reduces the productivity of every business in the country (Aluko,
2014). These situations are presently being exasperated by the effect of nation
growth and trade free-market capitalism, which make it hard for large business
to contend local/home markets. On this premise, it's become more intimidating
to an average or less average person to go into large business in Nigeria.
Therefore, this paper aims to bring to a close door the necessary things to be
considered before planning to establish a microbusiness such as a retail
business in Nigeria.

According to Hamal et al (2023) Retail procedures become known as a
major Area of study in recent years. Retail is one of the chains of distribution
channels that play an important role in the delivery of good and services to the
end customers. Retailing is an important economic sector that brings
modification in markets.

The main factors needed for every retailer to be considered in a retailing
business are location selection, pricing and promoting sales, market response,
price matching and return policies, retailer - manufacturer interactions, day of
work, retail branding, and customer satisfaction (Kamakura, Kopalle and
Lehmann, 2014). This work placed emphasis on three principal factors namely
location selection, price and promoting sales (advertising campaign) and day of
work to elucidate how its effect a retail business in Nigeria. The location is an
integral and crucial part of the retail strategy as it conveys a lot about its image.
It also influences the merchandising mix and layout of the shop. Mendes and
Themindo (2004) defined shop location as the physical space occupied and
catchment area of a shop which experiences intense economic and commercial
activities.

The location of a retail shop has a big impact on how visible to the public,
how easy it is to navigate rush hour traffic and how much money could be
made in the future (Turhan, Akahn and Zehir, 2013). Retail advertising is a
marketing strategy focused on promoting products or services directly to
consumers within a retail environment. It encompasses various advertising
channels such as flyers, window displays (Television and Radio), point of sale
materials, bill board displays and digital platforms. An effective retail
advertising aims to enhance brand visibility, engage shoppers and boost overall
revenue for the retailer (Srivastava, 2008)
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LITERATURE REVIEW

Several authors like (Onyeagwara, Agu and Aja, 2019; Okeke, 2020;
Agarwal and Guirat, 2017; Igwe and Chukwu, 2016; Akekue-Alex and Kalu,
2016) have conducted a study on factors affecting consumer choice of retail
shops from a consumer point of view. The 25 factorial designs to obtain optimal
yield of carioca papaya using various organic manure such as animal manure,
green manure, mineral manure, compost manure and ash manure without
replications in different block size were confounded (Akra and Bassey, 2017).
Retail is any business that directs its marketing effort towards satisfying the
final customer based upon the organization of selling goods and service as a
mean of distribution (Gilbert, 2003). A retail business is also the sale of items
and service in small quantities to customers in store or online. Grocery,
Clothing, and drug stores are examples of retailing. Based on Vinod (2005)
retailing is a very complex business.

Getting the right product to the right store with the right quantity at the
right time with the right price at the lowest cost of delivery is a very challenging
task. According to the price-based category, the most prominent types of
retailing are discount stores, factory outlets, category killers, off-price stores,
warehouse clubs and hypermarkets (Hameli, 2018). A retail store is a physical
or virtual establishment where businesses offer a selection of products or
services directly to consumers for purchase. Akra et al. (2024) explored mixed -
level factorial experiment on different inorganic fertilizers such as Nitrogen (N),
Phosphorous (P) and Potassium (K) to determine the main optimal effect and
their interaction on the yield of crop. Retail business play an important role in
the daily life of both young and old people in the society. It aids in supporting
the growth of the country’s economy by paying of taxes, provide people with
jobs and reducing the level of unemployment.

To establish a retail business in Nigeria, the problem of where, and how to
promote the business usually enclosed a retailer’'s mind which becomes the
uncertainties that projected doubt whether or not to establish the business.
Also, in view of the literature, a method to handle an independent variable at
different level in accordance with the dependent variable in consonant with the
subject matter have not been established in the previous works. To remedy this
problem, a multi-level factorial design is proposed.

METHODOLOGY

The material used is a direct interview of probability sampling technique
for the purpose of data collection. Three factors considered are Shop Location
(L), Advertising campaign (A) and Day of work (D). The locations are
(Junctions, Streets and Major roads), Advertising campaign channels are
(Television, Radio, Bill board and Flyer), and Days of work are (Monday-
Saturday). The design was conducted with three levels of location, four levels
of advertising campaign and six levels of days of work using a randomized
complete block design (RCBD) with two replications which gives the total
number of 144 observations. The design structure is presented in Table 1.
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Table 1. The Design Structure for Three Levels of Location, Four Levels of

Advertising Campaign and Six Levels of Day of Work Using RCBD

D
L A 1 2 3 4 5 6
1 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d l,a,dg
2 l,a,d, l,a,d, l,a,d, l,a,d, l,a,ds l,a,d
1 3 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d, l,a,d,
4 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d l,a,dg
1 l,a,d; l,a,d, l,a,d, l,a,d, l,a,d¢ l,a,dg
2 l,a,d; l,a,d, l,a,d, l,a,d, l,a,d; l,a,d¢
2 3 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d, l,a,d,
A l,a,d, l,a,d, l,a,d, l,a,d, l,a,d, l,a,d,
1 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d l,a,d
3 2 l,a,d, l,a,d, l,a,d, l,a,d, l,a,ds l,a,d,
3 l,a,d, l,a,d, l,a,d, l,a,d, l,8,d5 l,8,d,
4 l,a,d, l,a,d, l,a,d, l,a,d, l,a,d, l,a,d,

Multiple Linear Models for Three-Factor Factorial Design
A 3x4x6 design structure model for factorial combinations of factor L,
factor A, and factor D is given as;

i=12,..,1

j=12,...,a
Sijkv =4 +Lj +Aj + Dk +(|-A)ij +(LD)j + (AD)jk + (LAD)jjk + Cijkv k=12 d

v=12,..,r
WhereS;,, is the observation corresponding to the i" level of

factorL, jth level of factor Aand k™ level of factorDin v replication, L;
i"level effect of factorL, A j= i" level effect of factor A, Dy = k" level effect of
i"and jth (LD)ix =

i"and k" levels of factorLx D interaction, (AD)j = j"andk"levels of factor

factorD, (LA)jj = levels of factorL x Ainteraction,

Ax D interaction, (LAD)j =i", j"andk" levels of factor Lx Ax D interaction

and /;;, = random error term.

Estimation of Model Parameters for Main and Interactions Effect
To estimate the parameters in the model, least squares method is

explored with the following assumptions.
la Id ad

| a d

(H)  XLi=2Aj=2Dc = 0 (ii) 2 LAj = > ADjk = > AD j =0 (iii)
i=1 j=1 k=1 ij=1 ik=1 jk=1

lad

ZLADijk =0

ijk=1

From equation (1), we obtained;

Il adr ) Il adr 2
Y3 Y 2, =33 3 3 (Sijky - #-Li ~ Aj - Dy ~ (LAY ~(LD)jy ~(AD) ji — (LAD)jj)
i=1 j=1k=lv=1 i=1 j=lk=lv=1
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| r

Let 3 Z Z qukv H, then

i=1 j=1k=lv=1
|l adr 2
H=3 > > % (Sijku—#~Li ~Aj ~Dk ~(LA)j; ~(LD)ik ~(AD) jx ~ (LAD) jk
i=1 j=lk=lv=1
Differentiating (2) partially w. r .t and equating them to zero, we have;

| adr
oH
L2333 ¥ (Sijew - Li ~Aj ~ Dk ~(LA)j ~ (LD)ik ~(AD) j ~(LAD)ije) = O
H i=1 j=1k=lv=1
ladr

= > Sijkv—ladruz—adr} L —ldr) Aj —lar) Dy —dr} LAjj—ar) LDjk —Ir) ADjx _—r LADjjx =0
ijkv=1 i j k ij ik jk ijk
ladr
ladr __Zsijkv
Y Sijky —ladru =0 = /}:”kL (By the above assumptions)
ijkvel ladr

OH adr
= =23 3 2 (Sijew — = Li ~ Aj = Dic ~(LA)jj ~ (LD)ik ~ (AD) j ~(LAD)jj ) = 0
! j=lk=1lv=1
|
= > S, —adru—adrl; - erAJ—arZDk erLAIJ ar) LDjk —r> ADjx _—r) LADjjx =0

i=1 j k ij ik jk ijk
|
| ZSI -
Si —adru = adrly; =Lli==
Z i.. H i T ar H

i=1

aH | d r

A 2y S 3 (Sijiw — 2 Li —Aj D —(LA)jj —(LD)iy —(AD) jy —(LAD)jj) = O
OAj i=1k=1v=1

= ZS joo—ldru— drz Lj —ldrAj —Ir) Dy —dr) LAjj —r> LDk —Ir} ADjx —r) LADjjx =0

j=1 k ij ik jk ijk
a
. PIEHR
ldrAj =Y S.j. —ldry = Aj =124
=i Idr

|l ar
oH
2373 X (S 4~ Li ~ Aj - Dic ~ (LAY ~(LD)ik ~ (AD) j ~ (LAD)j ) = 0
k i=1 j=lv=1

= ZS k. —laru—ar) L; —IrZAJ Iaer—rZLAIJ —ar) LDk—Ir} AD ji —r) LADjjx =0
k=1 i j ij ik L ijk

d
| 5.k
larDy = > S.k. —laru =Dy :kzll__#
o ar

d r
oH
—C= =23 X Sij.. — = Li = Aj ~ Dy ~ (LAY ~ (LD)ik —(AD) jx ~(LAD)jje) = 0
1] k=lv=1

| a
= > 2 Sjj.. —dru—drLj —drA; —rz Dy —drLAjj —r) LDjx —r> AD jx _—r> LADjj =0
i=1j=1 ik jk ijk
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|l a
| 2 2 Sij.
s . : ;o i=lj= e
LAjj =Z ZSIJ.. —dru—drL; —dI’AJ = LAjj =T_#_L' A
i=1j=1
oH a r
by 2 Z(Sijkv‘“‘Li —Aj =Dk ~(LA)jj ~(LD)ik —(AD) jk —(LAD)ijk) =0
1 j=lv=1
a r
>, 2. Sik —aru-arlj —r) Aj —arDy —dr) LAjj —arLDjx —r)  AD j — 1} LADjj = 0
j=lv=1 i ij i i
a r
2. 2. Sik.
D S b arl 5 ~ j=lv=1 oA
LDjx = > > Sjk —arg—arlj —arDy = LDjy = ——— — i — Lj —Dg
j=lv=1 ar
oH LI
OAD ; = -2 ¥ (Sijkv — 2~ Lj — Aj ~ Dy —(LA)jj ~ (LD) iy ~(AD) jy ~(LAD)jj ) = 0
ik i=lv=1
|
ZZS jk. —Ir,u—rz L —IrAj —IrDy —dr}" LAjj —r) LDjy —IrAD j — 1) LADjjx =0
i=1v=1 ij ik ik
a
| )y ZS-J’k-
; S . . A A j=1k=1 - A -
IPAD j = 3 3, ~Iru—IrAj ~IrDy = AD = 45— — - Aj Dy
i=1lv=1
oH r ( )
oLAD;. =23 Sjjkv — 4~ Lj = Aj = Dx —(LA)jj —(LD) k —(AD) jk —(LAD)jjx ) = 0
ijk v=l

| a
Z Z Zsijk. —ru— rlL; —rAj —rDg —rLAiJ- —rLDjk —rADJ-k —rLADijk =0

i-1 j=1k=1
|l ad
rLADjjk = Z Z ZSijk. —ru— rLj —=rAj —rDy —rLA;jj —rLDjk —rAD jk
i-1 j=1k=1
o 1L ad . R A o .
= LADjjk == > > Sijk. — £~ Lj —Aj =Dk - LAjj —LDjx — AD jk
i-1 jo1k=1

Estimation of Error Component

The partition total sum of squares is used to estimate error component.
From equation (1), the error component can be estimated as;

Vijkw = Sijfv— it — Lj A} = B~ (LA - (CO)y - (AB);, - (LAD)iiq
Substitute equation (4), (6), (8), (10), (12), (14), (16), (18) into (19), gives:

I is . d

A 'Ziii ESL" & e kZ_“ls..k.
Cijkv = Sijkv = M= | i | - o el et 18

! ] adr ldr lar

| d L r

lelslj ZZSi.k. ZZS.Jk.

=1j= A P& i=1k=1 B i=1v=1 f A D
e B O Sy I o 1 g g ==~ S\ i [

dr —i=Li —Aj ar H i k Ir H—Aj k
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|l a d
1 A R " ~ o
T 2. 2. Sijk. — A= Li = Aj =Dy — LAjj — LDjx — AD j
i=1 j=1k=1
| a d | a I d Il r _
=33 Y Siy - _A k=t ELEL k=l i=lvel
=1 j=lk=tv—1 e adr Idr lar dr ar Ir
1 | a d R R n A o
?z z ZSijk. + 64+3L + 3Aj +3Dg +LAij + LDjk +ADjk
i=1 j=1k=1
| a d I a | d L r
a4 3Si. _ 18-1-- 3 s.k. %_leij.. ¥ sik Y Ys.jk.
= S | = k=1 R _i=lk=1 _i=lv=l
Eélgl\g kv adr Idr lar dr ar Ir
| a d
Ysi. >si. 5.k

[ty
>

Lad i1 j=1 K
Siik. + 64+3 = —p| + 3= -4 +3 5= -4+
ZZZ 1k # adr ar - lar  “

I a | d | r
|le218” ZkZSi.k DIPIEH S
=l . A i=lk=l _ _~ [ B i=lv=1 C A D
= Li—Aj |+ . a-L-Dy |+ > Aj - Dy
| a d | a | d
L adr ZSin_ . S.j.. ZS..k. ;lzlsij.. ZZSi_k.
= g _ id = k=l A= i=lk=1
Eglgl\g kv adr ldr lar dr ar
Il r )
> > sk
_ i=lv= _
Ir
I a d | a I
11 oad Zisi... jzls-l-- kle--k- %jzlsu.. _lei...
= Siik + 64—6/+35 35 3X= —= -2
r Ejazl e AR e T ar T e dr adr

IZ%Si.k. is-i-- IZiS.jk. %S..k.

ELE! _ oA L ==l _ok=l
ar Idr Ir lar
Il adr 1 I a d
= 22 Y X Sij — X X XSijk
i=1 j=1k=lv=1 i=1j=1k=1

Sums of Squares for the 3x4x6 Design

The computing formulas for the sums of squares are given below;
(1) Total sum of squares for the three factor is obtained as;

Il a d r ) SZ
SSq =ZZZZSijkv—

i-1 jLk—lv—L ladr
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The sum of squares for main effects are found from the totals for factors
L(S;.), A(S;.)and D(S ;) as follows;

1 4L,
SS, =—>'S;
adrig
a
SS, _ L S3
Idr 3
d
ss. =L $g2
lar (o

kT

ladr

Two factor interaction sums of squares for location and advertising
campaign (L xA), location and day of work(LxD)and advertising campaign

and day of work (AxD) are given as:

a 32
ZlZlSU -SS, -
i=1 j=

1L4 ., 32
=— S
ar.zllkz - Jadr

d 32

a

jlkl

—SS -SSp

—ss,

=SS Subtotal — SS L SS A

-SSp = SSsuptotal =SS —

= SSsuptotal =S54 —SSp

The three—factor interaction sum of squares of location, advertising
campaign and day of work is computed from the three-way cell totals (S;, )as:

| a d S
SSLap ZZZZSSK.—@—SSL

2

i=1 j=1k=1

The general ANOVA Table illustrating the three - factor factorial design

is given in Table 2:
Table 2. ANOVA Table for a Three-Factor Factorial Design with r-

—8S, —SSp —SS1A —SS15 —SSan

Replicates
SIV df SS MS F —ratio
MS, MS
Block r-1 SSrep r ;P Msrep
- E
Treatment
MS
L -1 SS, TASE |\/|sL
— E
MS MS
A a-1 SSa a /1 MSA
— E
MS MS
D d-1 SSp d Dl MSD
— E
MS MS
LA (I-D@-1) SSia W(;A—l) VS
E
MS MS
LD (I-1)(d -12) SSio W@D_D MSLD
E
MS MS
AD (a-1)(d-1) SS o m MSAD
E
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MS MS
LAD I-)@-1d-1) SS 2D —
Error lad(r —-1) SSe _MSe
lad(r —1)
Total ladr —1 SS,
RESULT AND DISCUSSION

The data obtained from the design in section 2 is recorded in Table 3 and
the full analysis is presented in Table 4. The two Figures (1) and (2) below is the
demonstration of how the main factors and their interactions affect the response
variable (sales).

Table 3. Data Arrangement for Factor Levels Design

Treatments Replications
(blocks)
L A I I
D

12 4
217 6

1 319 9
413 3
5|6 4
6|8 8
1(9 9
214 3

2 3|6 4
415 2
517 7
6|8 4

1 111 9

2113 12

3 3114 17
418 12
518 8
619 7
1118 16
219 14

4 3|8 10
4|14 11
5116 13
612 11
1|4 2
216 7

1 319 9
413 3
5|4 6
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6|8 8
119 9
2|3 4
2 314 6
412 5
517 7
6|4 8
2 119 11
2112 13
3 3|17 14
4112 8
5|8 8
6|7 9
1|16 18
2|14 9
4 3110 8
4111 14
5|13 16
6|11 12
113 5
215 4
34 3
1 415 2
5|3 5
6|2 3
1|6 4
2|3 6
2 34 3
417 8
5|8 7
3 6|7 7
1111 14
2110 11
3 3|14 10
4116 7
5|11 16
6|7 11
1|16 9
2112 10
4 319 16
4110 12
5110 14
6|14 10

10
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Table 4. General Analysis of 3x4x6 Variance of Design

Source DF Adj SS AdjMS  F-Value P-
Value
Model 72 227489  31.596 17.95 0.000
Blocks 1 0.00 0.000 0.00 1.000
Linear 10 1529.24 152924  86.86 0.000
L 2 7.35 3.674 2.09 0.032
A 3 1464.33 488.111  277.25 0.000
D 5 57.56 11.511 6.54 0.000
2-Way Interactions 31 681.94 21.998 12.49 0.000
L*A 6 38.71 6.451 3.66 0.003
L*D 10 17.24 1.724 0.98 0.049
A*D 15 626.00 41.733 23.70 0.000
3-Way Interactions 30 63.71 2124 1.21 0.256
L*A*D 30 63.71 2124 1.21 0.256
Error 71 125.00 1.761
Total 143 2399.89

Main Effects Plot for sales

Fitted Means
L A D

13

12

11
2
| 10
i
e
o
et 9
[5v]
a "---._.
= &

7

[+

5

1 2 3 1 2 3 4 1 2 3 . | 5 [

Figure 1. Showed the Effect of the Factors on the Response Variable (Sales)
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Interaction Plot for sales

Fitted Means
L* A .
-
14 -
— ——
—_—— —_———y -
10 o i -
b
[ 5 I———-—-—-—I—q—_\_—\_\_:_:_':
a
=
=)
& 58] '
3 Y
—.—
= 15
—h
g
” fr——— . :
e ~ Pt
= AT
et
1 2 q B 3 ; 5
. &

Figure 2. Showed the Interactions Effect on the Response Variable (Sales)

Based on the results obtained in Table 4 at 5% level of significance, the
main effects are significant implying that location, advertising campaign and
day of work have positive effect on sales for every retail business. The results
for factorial components revealed that the three-factor interaction effect are also
significant which is evidence that the variables play an important role for the
growth of any retail business. The R-value of 0.974 indicate a strong positive
correlation between the independent variables. Thus, the variables showed a
non-negative impact on the sales. Result of Figure 1, revealed that retail shop
business at the junction prompt more sales than other two locations (Streets and
Major Road). Sharing of flyers as one of the moods of advertising campaign is
found to be the most useful tool that promote sales and provide a rapid growth
to a retail business than the other three campaigning units because of the cost
involved. Result also revealed that Mondays is the most valuable day all
business personnel consider more important not to be absent from their
businesses. Hence, among the three independent variables, advertising
campaign is more significant that it should not be underestimated in opening a
retail shop business and other businesses. Figure 2, is the variables visualization
for interaction which showed that the factors are interacted. The finding is
consistent with the finding by Ogbunankwor and Madumere (2023) which
studied the influence of store location, customer service and product quality on
consumer choice of retail shops. Finding also revealed that shop location has a
significant influence on consumer choice of retail shops, which is consistent
with the findings by (Iloamaeke et al, 2022; Panda, 2013; Zameer and
Mukherjee, 2011; Iton and Ewan, 2016).

CONCLUSIONS AND RECOMMENDATIONS

Factors considered in this research are necessary if not sufficient
conditions to be checked before venturing into a retail shop business especially
in Nigeria. According to the finding, the selected independent variables
(location, advertising campaign and day of work) contribute immensely to
promote the growth of the dependent variable (sale). Result showed that
establishing a retail business at the junction prompt more sales than other

12
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locations, sharing of flyers as an advertising campaign reduces cost and found
to be the most useful tool that promote sales and the inflow of sales are high on
Mondays. Hence, based on the non-negative correlation impact of the three
factors, we recommended that the variables should be a priority to every
retailer before planning a retail business especially in Nigeria.

FURTHER RESEARCH
This research still has limitations so further research is still needed on this
proposed method.
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