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Abstract

In this paper we present an outsourcing model in np@wer organization,
In particular, the financial implication for outsoucing personnel was considered
for the academic staff in a manpower organizatioile gave a real life example;
our results gave the total cost of financing outsoing personnel in the
organization..
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1.0 Introduction

One of the fundamental goals of any organizatiogriswvth or survival. It is therefore imperative émploy some
strategic human development concepts in orderli@ae these goals. Regardless of size, sectorraehationalization,
business players encounter the necessity to cantgyinnovate in order to survive and remain igibass.

The practice of using external persbfiorethe purpose of achieving this strategic oigational goal is termed
outsourcing. Most privately owned universities ingéfia rely on outsourcing for senior resource pess These
outsourced personnel enter into the existing systemdjunct staff, contract staff and associafé staun most of their
programmes.

Organizations outsource for personnel for quiteimlmer of reasons [1, 2], some of which are:

® Human resource outsourcing can acquire exgersikills and technologies that are not readilyilalke within
the organization.

(i) Human resource outsourcing can reduce costutih superior provider's performance and provisldower
cost structure.

(iii) Human resource outsourcing can improve criithtand image by associating with superior prarisl

(iv) Human resource outsourcing can accelerate resipa by tapping into the provider's developed cidpa
processes, and systems.

However, despite the benefits of outsourcing, thectice is not without pitfalls. The disadvantagesongst

others [1, 2] are:

0] Human resource outsourcing can increase empkiymsecurity, whether staff will remain in theganization
or hired by the agency.
(i) Human resource outsourcing can compromiseotiganization’s control over the functions that amsourced.

(iii) Human resource outsourcing can damage mamatemotivation as jobs appear to be lost.

(iv) Human resource outsourcing can reduce thenizgton'’s learning capability by depleting itslskiase.

The pros and cons of human resource outsourcinglét@ considered when organizations make stratggitsions as
to whether or not to outsource functional humamuese activities. Most researchers that have wbrde outsourcing
either explain the process and theories. The refmohuman resource outsourcing in the literatgredsts reduction
among others. However, there is no mathematicalefrniodevaluate the cost implication of human resewutsourcing
in an organization. Essentially, we proposed a mtalevaluate the financial costs of outsourcingdmmic staff in a
manpower organization. Judit and Dieu [3] reviewdedelopments in human resource outsourcing inigte bf the

severe economic recession prevailing since 200@y Téstablished that companies are increasinglyooutsg for

human resource in order to cut costs. Howeverattiele is of the view that outsourcing strategulddoe viable only in
the short term, and that the effectiveness ofdtiategy is questionable in the long term.

Corresponding author: Osagiede A. A., E-mail: atigasosagiede@uniben.edu, Tel.: -

Journal of the Nigerian Association of Mathematic&hysics Volume 28 No. 1, (November, 2014), 4892 4

485



Outsourcing Model in...  Osagiede, Enagbonmaarlgjuodalal of NAMP

Saka [3] examined the nature of outsourcing in Négeniversities. The reasons for outsourcing aow it can improve
University programmes were identified; on the othend, the paper also discussed how outsourcingimpede
University programme effectiveness. However, theepdails to examine how the gap between theseettr@mes could
be closed. Elmuti et al [4] considered thesemuences of outsourcing strategies on employaktyjof work life

attitudes and performance in an industrial settiRgrticularly, the results obtained in the studdidate that the
outsourcing strategies had negative impact on #regived quality of work-life dimensions. Howevéetfinancial
implication of outsourcing to organization’s deoisiwas not their main focus but rather it was omamn cost.

Manisha and Deepa [1] reviewed articles lmuman resource outsourcing, the paper makes fispeci
recommendations as regards the process of humaumrcesoutsourcing and it's pre-requisites. Theclrtalso highlights
the fact that the human resource outsourcing shbaldiewed having the pro’s and con’s in mind. Nuede [5]
examined some challenges of human resource ouisguit Nigerian public sector organizations. Theuiss and
prospects were considered. The findings revealadtie centralized human resource management ain¢hy structure
of the public sector does not allow for flexibilignd the tapping of the huge benefits and potentithuman resource
outsourcing. However, it was recommended that prgapolicy concerning human capital developmeat thill enable
the growth of human resource outsourcing shoulghdtein place. This became necessary because gfrtdem of
inadequate funding which strangles the use of ctemp@nd capable service providers.

Ranjana and Syeedun [6] examined Knowlgalgeess outsourcing using India’s emergence dskalgleader.
The paper examined the challenges faced by Knowlpdocess outsourcing (KPO). India strength lethé large pool
of trained manpower. The future prospects of Knogée process outsourcing were also highlighted.amiqular, the
educational sector needs to be examined to stril@amce between demand and supply of knowledgkermrAlso, the
issues of the quality and quantity of knowledgevofkers need to be examined. Dhar and Balakrislirjaconsidered,
the risks, benefits and some of the challengesdfatelobal IT outsourcing. Some of the benefitafsourcing like
lower cost, improved productivity, high quality @ersonnel to mention a few were considered. Howenany
challenges and risk associated with IT outsoureiege also identified. The paper also examined a sasdy of two
firms to validate claims made by previous reseascloa IT outsourcing. Kosnik [8] examined outsdogcversus in
sourcing and develop a topology of the human resosupply chain (HRSC) models that enable compa$dlifferent
models for making more informed strategic humaouese (HR) outsourcing decision making.

Basically, five generic models were comsédl. These models were divided into two categoriamely two in
sourcing model (local contracting and human resgentralizing) and three outsourcing models (pasttg HR, non-
staffing HR, and staffing HR) . However, the redaship between organizational structure and thefttietion is a
significant variable that has not yet been thordwglidressed or given adequate attention in pastareh. For further
research, the paper is of the view that accountifferent HRSC models should be used to addregeusdependent
variables, especially distribution of power and Eifitnpetencies in managing HR supply chain and daritdn to firms
performance.

The study by Elmuti [9] identified curreotitsourcing strategy trend and practices for rangaalected firms in
the United States. The study revealed that orgtoim generally considered themselves successfolutgourcing.
However, while they achieve important improvement their performance, they have not attained the %if
improvement ascribed to outsourcing strategies. et al [10] gave a resource-based view of outsmyrand its
implications for organizational performance in hactor.

Hsu Justine [11] considered the relative efficiemypublic and private service delivery of healttecaThe indicator
shows that the efficiency level shows inconclugivadence. The evidence — base used however neégsexpanded so
as to measure the inputs and outputs of systendefmify and quantify inefficiency, key causes asahstraints, and
possible interventions or structural changes torawp performance. Shaimaa El — Fayyoumy et a] [Dave a
theoretical approach on measurement of cataffistemcy in asymmetric chemical reactions. Sinkere has not been
any unifying way of measuring asymmetric catalystmtitatively until date. The study proposed thagtlyst is more
efficient if fewer atoms are utilized to give a guzt in a required enatiometric excess.

2.0 ASSUMPTIONS OF THE PROPOSED MODEL

(i) Amount payable to outsource staff in gradaries directly with the number of credit units.

(i) There is a total fixed cost paid to outsaustaff by the organization.

(iif) The difference in the amount payable to autse staff in the two consecutive grades is consta

(iv) The number of outsource staff in each griath@y not necessarily be equal.

3.0 Mathematical Notations And Their Meanings

TRCO (R,n) : Total amount used to finance outsogrpersonnel in the institution in a session
[ n]_i : number of outsourcing staff in grade i.

n : Total number of outsourcing staff in theamization or institution.
[ R]_i : Total variable cost paid to outsourcing stafgrade i.
. Highest rank in the institution.
_i: Fixed cost paid to an outsourcing staf§rade i

: Total fixed cost paid to outsourcing persdringhe organization.
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m_i : Cost paid per unit load to an outsourcitaffsn grade i for a course in grade i .
j: Unitload per course, j=1, 2, 3...t
[ n)]_ij : Number of courses in grade i having j units.
t : highest number of unit
m: column vectors h x1 of cost paid per unit seur
G : row vectors of unit load per course.
n=h x t matrix
C=Gn"T : arowvectorlxh
e : acolumn vector of 1 , of dimension hx 1
Q=[m(G n"T )]e : column vector of total variablest paid
to outsourcing staff in the different gead
K=[((k_1 n_(1) k2n(2) .. khnJAr=column vector of total fixed cost of the diféet grades of the
organization.

3.1 Model Development
TRCO (R,n) —K+ZR )

where K = Y1, n k

Hence,
h
TRCO (R,n) = Y nk;+ Y R; (i k; + R;) ()
S T -3
But
t
Ri=m; ) jny , i=1(Dh; j=1(Dt (3

i=
If there is a natural ordering of the unit loadiwé available courses in an institution. In otherds, there is at least the
existence of a 1 - unit course in the institution.

However, in some institutions, a 1-unit course mayexist. If this is the case, equation (3) reduce

j=2
Summarily,
t
miZjnij, lf] =1,2,...,t
j=1
Ri = le] nij , if ] = 2,3, .ot (5)
j=2
Z m;jn; , otherwise

Therefore the variable cost paid to outsourcing@enel in the organization is given by (5)
Generally, total cost of financing outsourcinggmemel in an organization is given by
h t

TRCO (R, n) = Z(ni ki + my z ] ni]' ) (6)
i=1 j=1

3.2 Condition 1
If the unit load of the courses in an institutiofidws the order

j=1,2, 3,...t then the total cost of financingtsourcing personnel in the institution is given by
h t

TRCO (R, n) = Z(ni ki + my Z ] ni]- ) (7)

i=1 j=1

3.3 Condition2
If there is no possibility of 1 - unit course, thie total cost of financing outsourcing personnehe institution is given
by
h t
TRCO (R, n) = Z(ni ki + my Z ] nij ) (8)
i=1 j=2

Expand (8) becomes
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h t
TRCO (R,n) = Z niki + Zmizjnii ®)
i=1 j=2

i=1
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Table 1. Framework indicates number of courses taught bgooucing staff in grade i having j credit units.
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grade § 3 ’
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Table 2 . Framework indicates total amount of money thanization is using to finance outsourcing persoimgrade i
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From Table 2, we have that

ZR—Zml]nll+Zm2]n2]+2m3]n3]+ +th]nh] (10)

(10) |mpI|es
h t
ZRi:z<Zmijnij> = Zmiz j ny (11
F=) i1 \j=1 i =
and

h
Z‘ nik; = n;k; +nyk, + ngks + -+ npky, (12)
Applylng (11) and (12) yields the total cost ofafm:mg outsourcmg personnel in the organizatiorergby

TRCO (R,n) = Zh:n,k, + Z R, Z(ni ki + R) (13)
i=1

i=1

3.4 Transformation Of Total Amount Of Money Used InFinancing Outsourcing Personnel In
An Institution Into Matrix Form

We transformed (13) into the matrix form given by

TRCO(R,N) = knTe + m(Gn")e (14)
(14) gives the total amount of money used in falag outsourcing personnel in an institution in rixatorm.
TRCO(R,N) = [knT + m(GnT)]e =K+ Q (15)
C=Gn": arowvector 1xh (16)
suppose C = (clj), j=123,..,h and m=(my;) ,i=123,..h
myy
m=|"# an
My
G=(1 2 3 4 (18)

1
)
e=|1 19)

489



Nyq Npq
n' = ( : >(21)
Ny Npe
kyng
K = kz:nz (22)
kpny
By substitution yields
1
kamy i Ngg o Npy /1\
TRCO (R,N) = | K2Pz | 4 ) ™1 [(1 2 3 ...t)(i ; >] 1| @3
kh.nh my, e lnt \1)
Applying (19) yields
mo-{Meens fori=] =
0 otherwise

4.0 Numerical Example
Table 3. Cell entries indicates number of courses taugtduigource staff in grade i having j unit creditdoa

number of taught Ay nj= njy Nja 3
courses Z i ]
=i
Erade 3
Graduate Assistant 2 22 18 1] 42
Assistant Lecturer 02 1 23 19 a 43
Lecturer IT 03 5 104 -1 L] 177
Lecturer I o4 5 2 120 16 233
Semor Lecturer 05 1 27 57 2 o3
Associate professor 0 26 L1 g 8%
Profeasor 07 [1] 25 35 El 39
4 3iw 392 41 EE” .
i
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4.1 Applying Condition 1 : If the unit load of the courses in an institutfofiows the order
j =1, 2, 3 and 4 then the total cost of finanodmxgsourcing personnel in the institution is giverTable 4.

ZR—Zmﬂnn Zmzlnzl Zm3]n3]+ +Zm7]n7] (25)

(25) S|mpI|f|es to
ZRi =Zmiz j nyj (26)
i=1 i=1 j=1

TRCO (R,n) = Z n;k; + Z R; = 215000 + 52720000 =N 52935000 (27)

i=1 i=1

4.2 Applying Condition 2:If there is no possibility of 1 unit course taugiytoutsourcing staff, that is for j= 2, 3
and 4 then the total amount of money used to Gieasutsourcing personnel in the institution is thedel given by
equation (9) . The results are given in table 5

Table 5. Total amount of money used to financeaurte staff if there is no possibility of a onetwourse taught by an

outsource staff in the institution.
7

7 4
TRCO (R,n) = Z n; ki + Zle] Ilij
i=1 j=2

i=1
=215000 + 52430000 = N52645000
The entries given by (28) indicate the number afrses taught in grade i having j credit units inretitution. In our
own case, the first entry 2 indicates that two sesrthat are taught by graduate assistance hasigread, the second
entry 22 indicates that twenty two courses thataumght by graduate assistance has two unit leadiraing in that
manner, the last entry 9 indicates that nine cauase taught by Professor for a course havingdaitrioad.

22 18 0
n n n
NEEL S (12 o)
[ ] | 5 104 68 0 |
=l . hon | = |592 12016| (28)
71 72 1173 N74 1 27 8
\0 26 8/
0 25 9
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The entries given by (29) indicate the transposthefnumber of courses taught in grade i havingedit units in an
institution.

5 1
/ 22 104 92 27 26 25 \
= 68 120 57 55 (29)
o 0 0 16 8 8 9

The entries given by (30) indicate column vectops I of cost paid per unit course in the institatitn our own case,
N-10000 is the cost paid per unit load for graduatsstanceM 15000 is the cost paid per unit load to an astista
lecturerN-20000 is the cost paid per unit load to a Lectlred 25000 is the cost paid per unit load to a Lectures¥
30000 is the cost paid per unit load to a Seniatdrer, & 35000 is the cost paid per unit load to an Assedraofessor
and N 40000 is the cost paid per unit load to a Professo

10000
my, 15000
20000

m
- 25000

m,, 30000
35000
40000

The entries given by (31) indicate column vectotatél fixed cost paid to outsource staff in grade = 1(1)7. In our
own case, a total fixed cost 8D are paid to graduate assistance and assistamtelesince there is no outsourcing staff
in grade 1 and 2, a total fixed cost Hf5000 is paid to a lecturer Il since there is dheoutsourcing staff in grade 3, a
total fixed cost o 20000 s paid to a lecturer | since there are duoutsourcing staff in grade 4,. a total fixedtcof

N 75000 is paid to a Senior lecturer having fifté&€s) outsourcing staff, a total fixed cost 820000 is paid to associate
Professors having four (4) outsourced associesiegsors., a total fixed cost @ 95000 is paid to Professors having
nineteen (19) outsourced. This brings the total lmemof outsourced staff in the institution to fottyee (43) .

The entries given by (31) indicate the column veofdhe total fixed cost paid to outsourcing stafthe organization.

(o))

sooo
I 20000 I €2))
| 75000 |

\20000/
95000
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(€]

The entries given by (32) indicate row vectors it ipad per course
G=(1 2 3 4) (32)

The entries given by (33) a column vector of 1diofiension 7 x 1
1

1
1
e=1|1 (33)
1
1
1
By substitution gives
0 10000 1 /2
0 \‘ 15000 | 2 1 5 5 1 0 0 \]i/l\\
| 5000 | 20000 || 22 23 104 92 27 26 25 |[{|1]
TRCO (R,N) = | 20000 | + {| 25000 |0 2 3 4| 18 19 68 120 57 55 55 Il}l 1| (34)
75000 30000 || \ o 0o o0 16 8 8 9 )I- 1
\zoooo/ 35000 L JJ \1/
95000 40000 1

(34) simplifies to
0
(o)

(’ 10000 ]
| 11 20000 |
TRCO (R,N) = | 20000 i + { 25000 | (100 104 417 613 258 249 251)|

15000

l 75000 30000
\20000/ 35000
95000 L 240000

(35) further simplifies to

N~ N e’

0 1000000 1000000
/ 0 \ /1560000\ /1560000
| 5000 8340000 | | 8345000
TRCO (R,N) = | 20000 I + I 15325000 | = | 15345000 (36)
l 75000 | | 7740000 | | 7815000
\20000/ \8715000/ \8735000
95000 10040000 10135000

4.4 Discussion Of Results

Cell entries in Table 3 indicate number of courtamsgght by outsourcing staff in grade i having jditeunits. We
computed the total amount of money the organizaBomsing to finance outsourcing personnel in trganization. If
there is a natural ordering of the unit load of &vailable courses in an institution, in other vgorthere is at least the
existence of a 1 - unit course in the institutiesults of such scenario were given in Table 4. dlde computed the
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total amount of money the organization is usinginance outsourcing personnel in the organizatimergthat there is
no possibility of a 1 - unit course taught by autxing staff, the results were given in TableVBe also transformed our
proposed model given by (13) into (14), The entgésen in (14) is the total amount used to finamegsourcing
personnel in the institution in a session deno&BR&0 (R, N) given in matrix form. If there is at least thestgince of a

1 - unit course in the institution, the resultsealed that a total o&1000000 is used to finance graduate assistantein t
institution in a session, a total @#1560000 is used to assistant Lecturers in thetuisth in a session, a total of
N8345000 is used to finance Lecturer Il, a totale15345000 is used to finance Lecturer |, a totalB¥815000 is
used to finance Senior lecturers, a totalNe8735000 is used to finance associate Professors, and ah obt
N-10135000 is used to finance Professors . However If themoi possibility of 1 unit course taught by outsing staff

in the institution, the results obtained indicatieat a total of N980000 is used to finance graduate assistanceein th
institution in a session, a total of N1545000 is used to assistant Lecturers in thetiistn in a session, a total
of N8240500 is used to finance Lecturer I, a totalhb220000 is used to finance Lecturer |, a tota%¥df85000 is
used to finance Senior lecturers, a totali8735000 is used to finance associate Professors, whielguivalent to the
cost of financing associate Professors in theipus case since no associate Professor taughtumit course , a total
of N 10135000 is used to finance Professors also elguivep the cost of financing Professors in thevimes case, this
is also due to the fact that a 1 - unit coursmistaught by Professors under the scenario.

5.0 Conclusion

We have developed a model in which outsourcing empower organization shall be analyzed. In pasicuthe
financial implication of outsourcing academic staffs considered. Essentially, we have proposeddehfior evaluating
the financial implication of outsourcing academaffin a manpower organization. We gave a realdikample and the
results obtained indicate an aggregat® 62935000 is used to finance forty three outsourcing persbim a session
given that there is at least the existence of aidit-course in the institution, However If theseno possibility of 1-unit
course taught by outsourcing staff in the institnti a total of N52645000 is used to finance forty three outsourcing
personnel in the institution in a session, The ltexalso indicates that a positive differenceéN@d0000 is realized by
applying case 2. This difference indicates a rédodh the cost of outsourcing academic staff stitntions when there
is no possibility of 1 unit course taught by outsing staff.
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Table 4. Variable cost, fixed cost and total costgid to outsource staff if there is a least the exisnce of a one unit
course in the institution.
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