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Evaluations of Black Models in Advertising: Identity, Comparison, and Skin Tone

Abstract

This study investigates the interaction effects of strength of ethnititidénigh/low),
social comparison (compafeoncomparer), andhodel skin tone (lightfark) on source
credibility and advertisement evaluations among Black respondeg@tg.2 x 2 between
subjects experimental desigevealeda marginally significant twavay interaction
(strength of ethnic identifiteon x model skin tone) and a significant thteay
interaction. Strong ethnic identifiers rated ligikinned and darkkinned Black character
advertisements higher on source credibility angthan did weak ethnic identifiers, with
greater rating diffexnces for the darkkinned Black character advertisemeBtack
comparers with high ethnic identification evaluated the {gkimned Black character
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advertisement more favorably on source credibility and attitude toward the ad than did
Black comparers wit low ethnic identification. Research findings, implications, and
limitations are discussed.

Keywords:  Strength ofEthnic Identification Model Skin Tone; Social Comparison
Advertising,source credibility

1. Introduction

Although content analysis studidave shown an increase in the use of Black models in
advertising (Bristor, Lee& Hunt, 1995; Mastro &Stern 2003; Zinkhan, Qualls, &
Biswas 1990; Wilkes &Valencig 1989), advertisers commonly use ligfkinned Black
models to target diverse consunsegments (Frishy2003; Green1991; Keenanl996;
Leslig 1995; Sengupta2000). Critics argue that the frequent use of hghihned Black
models marginalizes the appearance of most Black viewers (Bi®@3; Hill, 2002;
Sekayj 2003) and reflects an distrywide bias for Black models with Eurocentric
features (e.g., light skin tone) (Bak@005; Bristor, Lee& Hunt, 1995; Cortese2004;
Stanford,2000). In fact, researchers contend that the scarcity ofdlamked Black
female models is especiallyprcerning, because it communicates narrow beauty ideals
and ignores the social meaning of skin tone within the Black community (Bristor&Lee,
Hunt, 1995; Brown 1993; Jewell 1993; Hasinoff 2008; Li, 2008; McAllister 2005;
Stanford 2000).

In summarygcontent analysis findings suggest that advertisers preferdigimed Black
female models over dasdkinned Black female models. However, until recently,
empirical studi es on Bl-skioned and darkkenmed Blacke v al uat i
character adertisements have been largely nonexistent. With the exception of a few
studies using college student samples (Mey2898; Watson 2006), past empirical
investigations on issues pertaining to model skin tone and advertising ,(K6i8;
Ramos 2003; Seguptg 2000) have failed to address the potential effect of strength of
ethnic identification on -dihnadcdnd darkkemedr s6 e v 8
Black character advertisements.

Skin tone is the most visible trait used in race distinctionsinids 1995; Russell,

Wilson, & Hall, 1992) and is the physical trait most pertinent to the experience of racism

by all ethnic subcultures (Halll992; Pascqel996). The historical linkage of light

skinned Blacks to mixedace parentage and partial Eurapdineage and daiskinned

Blacks to African lineage (LincoJril967; Jones2000; Maddox1998) is likely to have

important social meaning among Black viewers concerned with racial and ethnic issues
(Baumann2008; Meyers2008; Watson2006). Since raceelevant cues (i.e., skin tone)

are more salient to persons concerned with racial and ethnic issues (AppiEh

Ferguson, Rhodes, Le& Sriram 2001), high (low) Black ethnic identifiers may

consider darskinned (lightskinned) Black female models tb e mor e 6raci al
authenticdé (mainstream), which coul d, i n tu
credibility and the advertisement itself.

On the other hand, the awareness of and preference for Black models is heightened

among Black viewers witlstrong racial (Whittler1991) and ethnic identities (Appiah
2001, 2004; Greeril999; Williams, Qualls& Grier, 1995). Visually salient physical

CoPY RIGHT © 2011 Institute of Interdisciplinary Business Research 12
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traits (i.e., skin tone) frequently associated with a cultural or a subcultural group are
likely to activate cultural models associated with that grpwphich shouldhave a
favorableaffect on advertisingand source credibilityatings(Brumbaugh 2002). Light
skinned female models may be associated widraup (Black) membership due to their
partial African Ineage (Sengupt&2000). However, the associative strength of dark
skinned female models to African lineage (versus igikmned female models to mixed

race lineage) may have a greater effect in activating cultural models associated with
Black subculturalgroups (Brumbaugh2002) among high and low Black ethnic
identifiers. In this case, high Black ethnic identifiers may evaluate boths#tarked and
light-skinned Black character advertisements more favorably on source credibility and ad
attitudes than lowBlack ethnic identifiers, but the evaluative differences between high
and low Black ethnic identifiers would be greater for the d&ikned Black character
advertisement (greater associative strength to Black subculture) as compared to-the light
skinned

Black character advertisement (weaker associative strength to Black subcutiure).
addition to strength of ethnic identification, evaluations of #gfihned and darkkinned

Black character advertisements may also be affected by the level to whighviaers
compare themselves to the model featured in the ad. Social comparison theory suggests
that men and women consciously and subconsciously compare themselves to female
models and actresses who they believe represent social and cultural ideals&Gulas
McKeage 2000; Hafner 2004; Richins 1991; Thomsen2002). While researchers
suggest that Black subculture is less likely to engage in social comparisons with
mainstream media ideals (EvafsMcConnel| 2003; Milkie, 1999), Black viewers may
compare temselves to advertising images containing other Black persons (FR23y;
Schooler Ward, Merriwether& Caruthers2004). As more idealized images of Black
female models permeate advertising, the number of Black viewers making social
comparisons withhtose images are likely to increase (Bo@00; Poran2006), which

may affect viewersod ratings on source credi6b
However, many Black viewers employ race as their frame of reference when evaluating
models (Grier& Brumbaugh 1999; Schooler et al2004) and may resist aesthetic
images featuring Black female models with Eurocentric features (Sek@§B). In
addition, strength of ethnic identification may interact with social comparison (M&kkar
Strube 1995; Mdloy & Herzberger 1998) and model skin tone to affect source
credibility and advertisement evaluations among Black respondents. Therefore, given the
prevalence of, social meaning attached to, and perceived idealization feskiighed

Black female modsl in advertising, this research investigates for possiblemayoand
threeway interaction effects of strength of ethnic identification (high or low), level of
social comparison (comparer or noncomparer), and model skin tone (light or dark) on
source creibility and advertisement evaluations among Black respondents. This study
investigates the following research questions:

RQ1: Will strength of ethnic identification, level of social comparison, and model skin

tone interact to have significant effects aoice credibility and attitude toward the ad?

RQ2a.Will strength of ethnic identification interact with model skin tone to have
significant effects on source credibility and attitude toward the ad?

CopY RIGHT © 2011 Institute of Interdisciplinary Business Research 13
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RQ2b.If a significant interaction is found in RQ2a, ihe evaluative differences
between high and low Black ethnic identifiers be greater for the-skanked Black
characteadvertisement versus the ligsitinned Black character advertisement?

RQ3. Will level of social comparison interact with model skime to have significant
effects on source credibility and attitude toward the ad?
2. Methods

2.1 Sample and Design

Three hundred sevenfive Black respondents were selected from an online panel
administered by Zoomerang. Respondents ranged frono B8l tyears of age (M =
39.47; SD = 15.46) and randomly received either a lghkinned ( = 192) or dark
skinned G = 183) Black character advertisement promoting a fictitibwand of
toothpasteThe effects of strength of ethnidentification, levelof social comparison, and
model skin tone on source credibility and attitude toward the ad were examined by a two
(high ethnic identifier vs. low ethnic identifier) by two (comparer vs. noncomparer) by
two (light-skinned female model vs. daskinned femke model) multivariate analysis of
covariance.

2.2Independent Variables
Independent variables included strength of ethnic identification, level of social
comparison, and model skin tone. Median splits were performed on the strength of ethnic
identification and social comparison scales. Respondents who scored below the median
on the summed fivéem, severpoint ethnic identification scale (AppiaR001) were
considered low ethnic identifiers. All other respondents were considered high ethnic
identifierss.The et hnic i1 dentification scale incl ude
feel a strong attachment towards my own ethnic group); (2) | feel good about my ethnic
background; (3) | am happy that | am a member of the ethnic group | belong to; (4) |
have aot of pride in my ethnic group; and (5) | have a strong sense of belonging to my
own ethnic group.
Similarly, respondents who scored below the median on the summedtémeseven
point social comparison scale (Bow&001) were categorized as noncomgps. All
other respondents were categorized as comparers. The social comparison scale included
the following items (U = .76): (1) | think
themselves to the model in this advertisement; (2) If the average womagstedem
using this type of product noticed this advertisement, how likely is it that she would
compare herself to the model?; and (3) If you were to notice this advertisement in a
magazine, how likely is it that you would compare yourself to the model?

A Black female model (SCAP #5: medium skin tone; PMS #145), chosen from a
stock photography website, was digitally manipulatedgusie CMYK color model in
Adobe Photoshop to correspond with PMS #155 (SCAP #2: light skin tone) and PMS
#469 (SCAP #8: darkks tone). Using Adobe Photoshop, mixtures of cyan, magenta,
yellow, and black (CMYK) were combined as closely as possible to match the colors
found on the Skin Color Assessmeritrocedure (SCAP) (Bon& Cash 1992). The
SCAP contains nine colors derivesrin the Pantone Matching System (PMS), a color
standardization system consisting of hundreds of colors and shades in the printing
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industry. The nine SCAP colors, ranging from 1 (very light) to 9 (very dark), represent
the hues of Black people. Original PM8Ilors were not used due to cost and availability
constraints.

2.3Dependent Variables

Dependent variables included twep@int scales: source credibility and attitude
toward
the ad. Source credibility was measured using a fifitsen semantic diffential scale
(Ohanian  1990), which included items such as unattractive/attractive,
untrustworthy/trustworthy, and unknowledgeable/knowledgeable. The scale was found to
behighlyr el i abl e (U = .96).

Attitude toward the adALgy was measured on a feilem semantic differential
scaleadopted from Holbrook and Batra (1987). Respondents indicated their level of
agreement (1 = strongly disagree; 7 = strongly agree) to the following statements: (1) |
like the ad; (2) | react favorably to the ad; (3) | feel pesitoward thead; and (4) The ad
is good. Thiscale waslsofound to behighlyr el i abl e (U = .97).

2.4 Covariates

Metric covariates are typically included in experimental designs to remove
extraneous
influences from the dependent measures (Hair, Ander&odatham 1987). Three
covariates
were controlled for in the current studyrand familiarity, social desirability bias, and
respondent age. Significant relationships were found among the covariates and the
combined dependent measures: brand familiak{,[363) = 3.55p < .05; partial eta
squared = .019], social desirabiliyas [F(2, 363) = 3.66p < .05; partial etssquared =
.020], and respondent agg(®, 363) = 17.21p < .05; partial etesquared = .087].

Although this study used a fictitious product brand to limit the effects of
differences in
respondent sdge (Garstsons kBartmnyw R085), exposing respondents to
fictitious brand names can lead to false familiarity effects (Hoievianhuelge 1999),
which may affect their attitudes toward the advertisement and source perceptions. Brand
familiarity was measuredising a thredétem, severpoint scale: unfamiliar/familiar,
inexperienced/experienced, and not knowledgeable/knowledgeable (Machleit, &llen,
Madden 1993).

Social desirability bias, assessed using dtdd scale developed by Crowne and
Marlowe (1960),is often used as a covariate in research (Fi@90) and may affect
how Black respondents evaluate saimee advertising models of different skin tones.
Finally, since our study included a random sample of Black respondents chosen from an
online consurar panel, older respondents may feel that the young Black female model is
less representative of their age cohort. In addition, older respondents are more likely to be
sensitive to skin tone and other raetated issues than are younger respondents, which
might affect their ratings on the dependent measures.
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3. Results

3.1 Test of Interaction Effects

3.1.1 Strength of Ethnic Identification by Social Comparison by Model Skin Tone Effects

RQ1 investigated a thregay interaction among strength of ethrdemtification, level of

social comparison, and model skin tone. The results indicated a sghiflreeway
interaction effect on the co=n®W8MHEB3)Fependen
3.46; p < .05; partial /## = .019]. When the results for the dependent variables were
considered separately, both source credibilfl[ 364) = 5.26p < .05, partial ## =

.014] and attitude toward the aB(]L, 364) = 6.14p < .05, partial#* = .017] reached

statistical significance.

Closer examination of the interaction revealed that Black comparers with high
ethnic identification evaluated the ligbkinned Black character advertisement=57)
more favorably on source credibiliti(= 5.42, see Figurg) and attitude toward the ad
(M = 5.55, see Figurg) than did Black comparers with low ethnic identification=(43)
on source credibilityNl = 4.61,see Figurel) and attitude toward the a¥i(= 4.38, see
Figure 2). However, when Black noncomparers evaluated the -$igimned Black
character advertisement, strength of ethnic identification did not have a major effect on
source credibility and attitudeward the ad.

Insert Figure 1 about here

Insert Figure 2 about here

The parallel lines displayed in FiguBesuggest that there was no significant interaction
betwea strength of ethnic identification and level of social comparison for the dark
skinned Black character advertisement on source credibility. Similarly, the parallel lines
displayed in Figurd suggest that there was no significant interaction betweerggireh
ethnic identification and level of social comparison for the -ddikned Black character
advertisement on attitude toward the ad.

Insert Figure 3 about here

Insert Fiazure 4 about here

3.1.2 Strength of Ethnic Identification by Model Skin Tone Effects

RQ?2a investigated an interaction effect between strength of ethnic identification
and model skin tone. The results revealed a marginally significartvewyointeration
effect on the combined dependenta r i ab | e s = (.99iF(2,k363) s 2.88p =
.061; partial#’” = .015].
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When the results for the dependent variables were considered separately, source
credibility [F(1, 364) = 5.60p < .05, partial”* = .015] was statistically significant while
atitude toward the adF(1, 364) = 2.99p < .10, partial# = .008] was marginally
significant.

Closer examination of the interaction revealed that high Black ethnic identifiers evaluated
the darkskinned Black character advertisement= 93) more favoralyl on source
credibility (M

= 5.22, see Figur8) and attitude toward the atM(= 5.41, see Figuré) than did low

Black ethnic identifiersi{= 90) on source credibilityM = 4.33,p < .01; see Figur&)

and attitude toward the aM(= 4.22,p < .01; sed-igure6).

Insert Figure 5 about here

Insert Figure 6 about here

Similarly, high Black ethnic identifiers evaluated the ligkinned Black character
advertisementn(= 103) more favorably on source credibilityl = 5.03, see Figurg)
andattitude toward the adV = 4.94, see Figuré) than did low Black ethnic identifiers
(n=89) on source credibility = 4.59,p < .01; see Figurg) and attitude toward the ad
(M =429,p< .01, see Figuré).

RQ2b investigated whether the evaluative differences between high and low
Black ethnic identifiers would be greater for the dskknned Black character
advertisement versus the ligskinned Black character advertisement. Tihe graphs in
Figures5 and6 illustrate a larger gap in mean scores on the dependent measures between
high Black ethnic identifiers and low Black ethnic identifiers for the -dddkned Black
character advertisement as compared to the-$iginhed Blackcharacter advertisement.
Speci fically, | ow Bl ack e tshiimédcBladk dhamacter f i er s 6
advertisement were higher on source credibility and attitude toward the ad than their
ratings of the dadskinned Black character advertisemewhereas high Black ethnic
identi fierso -skiarted Blagks chavatter adiegtisememtr were higher on
source credibility and attitude toward the ad than their ratings of theshkgtmed Black
character advertisement.

3.1.3 Level of Social @mparison by Model Skin Tone Effects

RQ3 investigated an interaction effect between level of social comparison and model skin
tone. No significant interaction was reported on the combined dependent measures
[ Wi | ks B0od, F(®, 363) = 0.01p = .992; patial ## = .000]. Interestingly enough,
despite the lack of a significant interaction, Black comparers rated both thelighed

and darkskinned Blackcharacter advertisements higher on source credibility (see Figure
7) and attitude toward the a@eeFigure8) than did Black noncomparers.

Insert Figure 7 about here

Insert Figure 8 about here
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4. Discussion and Implications

There is fAan i mpl ieciadvaesrstu nsp tnigo ni200djywshtirny ot h
211) that darkskinned Black female models are less effective and elicit less favorable
consumer evaluations than ligskkinned Black female models (Russell, Wils&nHall,

1992; Struttor& Lumpkin, 1993). It ha been alleged that advertisers prefer igiihned

Black female models in advertisements, because light skin tone is a closer approximation

to Eurocentric ideals than is dark skin tone. This study not only adds to the sparse
research on how Black viewérs e v a | tskinned arld dagkkitined Black character
advertisements, but also contributes to the advertising field by investigating possible
interaction effects among strength of ethnic identification, social comparison, and model

skin tone on sourceredibility and ad attitudes among Black respondents.

The study results found that high Black ethnic identifiers rated both the light
skinned and darkkinned Black character advertisements higher on source credibility and
attitude toward the ad than dioW Black ethnic identifiers, but the evaluative differences
between high and low Black ethnic identifiers were greater for theskamked Black
character advertisement (greater associative strength to Black subculture) as compared to
the lightskinned Back characteadvertisement (weaker associative strength to Black
subculture). This finding supports research on the effects of visually salient traits (i.e.,
skin tone) on activation of cultural models associated with subcultural groups
(Brumbaugh?2002).

The study also reported a significant thvegy interaction among strength of
ethnic identification, social comparison, and model skin tone on the dependent measures.
Specifically, Black comparers with high ethnic identification evaluated thedikjhted
Black character advertisement more favorably on source credibility and attitude toward
the ad than did Black comparers with low ethnic identification. However, when Black
noncomparers evaluated the ligikinned Black character advertisement, strendth o
ethnic identification did not have a major effect on source credibility and attitude toward
the ad. It may be that Black comparers with high ethnic identification evaluated the light
skinned Black female model more favorably on the dependent measuredidhBlack
comparers with low ethnic identification, becausesuch models are the primary sources of
information and evaluation in advertisements targeted to diverse consumers. Thus, the
frequent use of lighskinned Black female models in ads is a likedference point of
evaluation for Black comparers with high ethnic identification. No significant interaction
between strength of ethnic identification and level of social comparison was reported for
the darkskinned Black character advertisement on theedéent measures.

Other findings from this study suggest that no interaction was present between
level of social comparison and model skomé on the dependent measuidss finding
suggests thasocial comparison, by itself, does not interact with eda#tin tone to affect
source credibility and attitude toward the advertisement ratings among our sample
respondents.

Although the evaluative differences between high and low Black ethnic identifiers on the

dependent measures were lower for the igiibned Black character advertisement
versus the darkkinned Black character advertisement, managers should not assume that
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this findingjustifies the prevalent use of ligekinned Black female models. High Black
ethnic identifiers respond favorably to botight-skinned and darkkinned Black
character ads. The positiveean scores on the dependent measures also suggest that
dark-skinned Black character ads can be effective among low Black ethnic identifiers.
These overall findings suggest that, when tangeBlack audiences, managers should
consider advertisements that feature Black female modeith diverse skin tones
(Cortese2004).

This research also speaks to the role of advertisers in presenting images that not
only sell products, but that alsofleet an accurate portrayal of ethnic consumers
(Keenan 1996; Mayo, Mayo& Mahdi, 2005). The predominant use of ligtkinned
Bl ack female models raises ethical concerns
stereotypes (Bristor, Le& Hunt, 1995; CohenEliya & Hammer, 2004; Lantos, 1987;
Pollay, 1986).As Black female models continue to be underrepresentedviertésing
(Bowen & Schmid 1997; Mastro &Greenberg2000), managers can improve target
advertising to Black consumers by increasing tresg@nce of Black female models and
showing sensitivity to the importance of skin tone diversity.

5. Limitations of the Study

The current study asked an online panel of Black consumers to evaluate-a same
race female advertisement in one of two skin tooedtions. Although the online
experiment eliminated interviewer bias and enabled the data collection and analysis of a
national sample of Black respondents, online respondents may respond differently to the
measurement instruments and experimental camditthan notonline respondents. In
addition, this study used only a female model and focused on a general product. To
enhance the generalizability of this research, future studies should examine Black
consumerso6 responses of fahd select additional @roquar at e
categories, including radeased and skin tone based products.

The issue of skin tone diversity in media images is not be limited to Black female
models. Recent content analysis studies have reported that an overwheljainty imia
images showed Hispanic females possessing sigihttones (Johnson, David, Quey
Ohlsson,2003; Mayorga2 0 0 7 ) . Skin tone may also play a
evaluations of advertisemen{®ondilla & Spickard 2007). Future studies should
investigate the responses of Hispanic consumers and Asian consumers-s$&itigad
and darkskinned character advertisements of their respective ethnicities.
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Figure 1. Source Credibility Ratings by Ethnic Identity and Social Comparison

Light-Skinned Black Character Advertisement
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Figure 2. Attitude Toward the Ad Ratings by Ethnic Identity and Social

Comparison, Light-Skinned Black Character Advertisement
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Figure 3
Source Credibility Ratings by Ethnic Identity and Social Comparison
Dark-Skinned Black Character Advertisement
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Figure 4
Attitude Toward the Ad Ratings by Ethnic Identity and Social Comparison
Dark-Skinned Black Character Advertisement
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Figure 5
Source Credibility Ratings bytknic Identity and Model Skin Tone
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Figure 6
Attitude Toward the Ad Ratings by Ethnic Identity and Model Skin Tone
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Figure 7
Source Credibility Rating by Level of Social Comparison and Model Skin Tone

ijcrb.webs.com

JANUARY 2011
VoL 2,No 9

6.0

o1
&

&
o

B
o

Source Credibility Ratings
w IN
ol ol

w
o

—

—e—Light-Skinned Model
—e— Dark-Skinned Model

Noncomparer Comparer

Level of Social Comparison

CopY RIGHT © 2011 Institute of Interdisciplinary Business Research

3C



ijcrb.webs.com

Figure 8
Attitude toward the Ad Ratings by Level of Social Comparison and Model Skin Tone
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Abstract

Due to the continuous changes in external environment, the function of human resource
(HR) department in an organization has been evolving from personnel management to
strategic human resource managementR8IH According to the resourdeased view of

the firm (Barney, 1986, 1991, 1995), an organization can achieve sustainability
competitive advantage by creating value that is rare and difficult to imitate by
competitors.Literature reviews highlighted thatte 6 change handé effect
industry can be addressed by enhancing both the operation efficiency and organizational
competenciesThe core competencies of the logistic service provider can be created
through strategic Human resources manageragstem (HRMS) using the integrated
framework proposed by M. Progoulaki and I. Theotokas. A firm exhibits strategic human
resource management [SHRM] when the human resource function is vertically aligned
with the mission and objectives of the organizaaod horizontally integrated with other
organizational functionsA qualitative case study methodology utilized interviews,
documentation and observation was adopted to study the HR practices in a selected
logistic provider in Malaysia. The organization H2s HR practices but still  facing
failure in aligning the organization structure, collaboration among workers, disciplinary
issues, high turnover rate among the lorry drivers. A strategic human resource
management plan with setting up Business Developnig@epartment ,Business
Continuity Plan, Devel op Team Synergy , HR ¥
strategies and a Human Resource Management Information System (HR MIS as the
initiatives was proposed to the management of).

Keywords: Strategic Himan Resource Management, Logistic Service Provider
Industry.

1. Introduction

The function of human resource (HR) department in an organization has been evolving
from personnel management to human resource management (HRM). Over time, thes
focus shifted from managing people to creating strategic contributions. Hence, the
Strategic Human Resource Management (SHRM) and International Strategic Human
Resource Management (ISHRM) become major interest among practitioner and
academic. The reasofisor t he HR functionés transformat.
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changes in external environment such as globalization, competition, markets and
technology. In order to achieve sustainable competitive advantage, the organization has
to ensure its HR praces and management must be flexible and fit to environment
changes.

According to the resourdeased view (Barney, 1986, 1991, 1995), an organization can
achieve sustainability competitive advantage by creating value that is rare and difficult to

imitate bycompet i t or s. HR was <c¢l aimed by [|tami (
firm. This asset creates value and it is so embedded in the operational systems of an
organi zation that is enhances the firmés carg

al so consistent with the emphasis on ficore c
Hence, many firms are investing in developing their HR capabilities and plan
strategically the HR practices or HR bundling (Dry & Reeves, 1995) to improve firm
performance and achieving its strategic objectives.

One of the major problems faced by logistic service providers is the problem of
collaboration, communication and high turnover rate, especially among the drivers. The
lack of strategic role in human resourcetloé firm could be the reasons that affect
business performance. Hence, it is imperatives for the Management to evaluate and
transform its human resource practices to strategic contributions. By doing so, it may
further enhance the company core competerasidamprove business performance.

The aim of this study is to conduct a research regarding the human resource management
practices of a selected organization which specialises in logistic service and propose a
strategic human resource management plafufare development of HR strategic roles

in the company that align to company strategic objectives. This research study carries
three main objectives:

A To identify and elaborate on the human resource management practices of the firm;

A To evaluate the humaresources practices in the context of its relevancy to current
environmental challenges and requirements;

A To propose a strategic plan on human resource management for the organization
based on the outcome of the research.

2. Background to the Study

The logstic service industry has been experiencing a continual growth since late 1980
(Yew Wong, C., and Karia, N.,200Bjowever, most of the contracts were limited to only
transport and warehouse services aYed found
Wong, C., and Karia, N.,2009) Li terature reviews highlight
effect can be addressed by enhancing both the operation efficiency and organizational
competencies [E] of the logistic servipeoviders. This can beachieved by developing

its core competencies through integration and restructuring of resources available [A].

The resources include both tangible and intangible assets of the&Ching(Chiao Yang,

Peter B. Marlow and ChiShan Lu.,2009)Accordingly, these resources are physical

human, information, knowledge and relational resourd@sv(Wong, C., and Karia,

N.,2009).
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The results of the works done by C.C.Yang and P.B.Marlow indicated that resources had
a significant positive effect on both the service and innovation capabiitithe logistic
industry ChingChiao Yang, Peter B. Marlow and CHahan Lu.,2009T.he capability

of a firm is its ability to perform the tasks using resources available [D]. The results also
highlighted the positive effects of logistic service captbdi on organizational
performance Ching-Chiao Yang, Peter B. Marlow and CHghan Lu.,2009)Hence,
strategic bundling and acquiring of resources catalyst the development of organizational
competitive advantage¥éw Wong, C., and Karia, N.,20Q9This was supported by
C.Y.Wong and N. Karia (2009) who concluded that logistic firms can create an
inimitable capability through bundling of physical, human, information, knowledge and
relational resourceéw Wong, C., and Karia, N.,2009)

The logistic servie i ndustry is a fApeopleodo oriented
human assets have to be recognized as it may directly affect cost, quality, responsiveness
and customer satisfactiqivew Wong, C., and Karia, N.,200Beside that skillful and
competene human resources were identified as an inspiration to quick service and
performance achievement [B]. These competentaesbe developed using the 4 skills
setsi social, decision, problersolving and time management skills suggested by Myers
(2004) Yew Wong, C., and Karia, N.,200950me recent literatures suggested that
collaboration could be one of the organizational core competencies that encouraged
effective supply chain manageme¥e(v Wong, C., and Karia, N.,2009)

On the other hand, the core cagtgncies of the logistic service industry, VRIO (value,
rareness, imitability, organization support{Maria Progoulaki and loannis
Theotokas.,20103an be created through strategic management of HR skills, talents and
organization supports such as teanrisgreation, rewards and HRM practid¢aria
Progoulaki and loannis Theotokas., (2010).this context, VRIO representing the
combination of logistic service resources and capabilities of the Ramig§ Progoulaki

and loannis Theotokas.,2@nd this is Wmere corporate business strategies built upon
(Ching-Chiao Yang, Peter B. Marlow and CHathan Lu.,2009).

Hence, the human resources management (HRM) can be developed into an integrated
human resources management system (HRMS) using thstépe integr@d framework
(Fig.1) proposed by M. Progoulaki and I. Theotokas(2010) Broadly, this process involves
the identification of human resources, detail study of the existing HR practices,
understanding and creation of new HR core competencies, integration and
reconfiguration of HR follow by the development of HRM system. This integrated HRM
system then can be used to identify the human resources gap and incompédseriece (
Progoulaki and loannis Theotokas.,2000)he firm.
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Figure 1: A proposed integated framework by M. Progoulaki and 1.
Theotokas(2010)

4 A

. Y,

As such, human resource management is crucial to the strategic management of a firm. A
firm exhibits strategic human resource management [SHRM] when the human resource
function is vertically aligad with the mission and objectives of the organization and
horizontally integrated with other organizational functioker(neth W. Green, Cindy

Wu, Dwayne Whitten and Bobby Medlin, 2006Results of research work done by
K.W.Green and others (2006) showrat SHRM correlated positively and significantly

to the organizational performanceThe SHRM model proposed by S.A.Way and.E.
Johnson (2005) (Fig. 2) is capable of incorporate vertical and horizontal linkage of the
organizational functionskenneth W. Geen, Cindy Wu, Dwayne Whitten and Bobby
Medlin, 2006).
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Figure 2 : A framework for SHRM research by S.A.Way and.E. Johnson (2005)
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The above reviews indicated thatman resources are critical to the core competencies of
logistic service indstry. It is imperative for the industry to develop, integrate and
reconfigure the internal and external human resources competencies as a measure to
address the fAchange hando syndr ome.

3. Methodology of the Study

This research study involved threejorgrocesses which were the preparation of lists of
interview questions and the HR related documents, the interview session and the data
collection and analysis. The methodology of this study utilized three key aspects of case
study research, that is,témviews, documentation and observation. Lists of questions to
be used for interviews and itemized HR related documents were prepared.
Comparatively, more data was collected by interview and documentation then direct
observation. In order to maintain caientiality and trade secrecy, documents considered
sensitive were precluded in this report.

In this researchthe five-step integrated framework (Fig.1) proposed by M. Progoulaki
and |. Theotokas (2010) was used as a procedural guideliost & the da were
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collected by interviewing and documentation. Each interview lasted approximately one
hour and conversations were revolved around themeared questions. In order to
improve the validity and credibility of information and ensured that viewpoin
represented varying levels of responsibility within the firm data were collected by source
rather than by method. The summary of the interviews was communicated to the general
manager for accuracy validation. The data was then analyzed using contgsisana

the descriptive and comparison approaches.

4. Findings and Analysis of Human Resource Identity

Table 1 shows that all the employees of in this organization. can be classified into two
major categories. The three months average for the first categs 132 permanent
staffs and 127 for the contradoased lorry drivers. The collaboration of the two groups
makes the logistic service possible with the lorry drivers responsible for the most
significant delivery role. Hence, contributions of the lorrgivers should not be
neglected.

Table 1: Total Employees

Month Permanent Staff Drivers Total Staff
(Contract Basis)
January 132 128 260
February 131 127 258
March 132 126 258

4.1 Findings and analysis of existing human resourcetipes

A total of twenty five activities were listed as the responsibilities of the HR Department.
Each of these practices carries a well designed process flow. Below are the lists of HR
activities carried out in the organization:

Manpower Planning
Recruitment/Hiring
Registration Package
Induction

Personal Files

Punch Card

Payroll

Job Description
Performance Appraisal
Dialogue Sessions
Disciplinary Actions
Compensation & Benefits
Termination/Exit Interviews
HR Policy

A=A A4
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HR Development

Public Relations
Uniforms & Safety Shoes
Communication
Housekeeping
Headcount Report
Occupational Safety & Health
Security Services
Employee ID Badge
Sports & Recreation
Foreign Workers

A=A

Based on the interviews conducted, one of the major problems faced by this organization
is the high turnover rate among the lorry drivers. For example, for the first three months
of 2010, a total of fifteen lorry drivers had resigned from this organization. This relatively
high turnover rate could be an indication of weaknesses in HR manatgemthe lorry
drivers. It also reflected inconsistency in HR practices on the permanent staff and the
contractbased lorry drivers.

Besides that, another possible reason could be caused by the earnings of the lorry drivers.
The earning of drivers consssof base pay and trip allowance. The inconsistency in
terms of their monthly income has reduced the motivation among these drivers and
therefore they seek out for organizations which promise higher base salary. In addition,
different route payments foh¢ drivers also have added to this problem whereby drivers
are looking for highly paid routes and therefore the other routes will suffer from this. In
short, figure 3 indicates the differences between the HR practices among the permanent
and lorry drivesn this organization.
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Figure 3: Comparison of the Current HR practices on Permanent Staff
and Lorry Drivers

Evaluations of Current HR Practices

A Well structure on HR functional role, | A The urgent demand for daily service
policy, practices, rules and regulation. delivery simply not enough time for HR

(Technical Effectiveness, Huselid,1997) = Manager o integrate and perform bot
functional and strategic role.

| A Strategy on HR Bundles for Drivers is
A" Right Srategy on HR Bundles for ineffective (high tum over rate)
Permanent Staff (high retention)

HRBundle (Permanent Staff)

Basic Salary (Market rate} Bonus Low Basic
Insurance ( Personal Accident, Life, Hospitalizatio Trip Allowance
& Surgical)
Annual LeaveMCIHLICLIMLMTL EPF Socso
EPFSocso Truck Insurance (include Lorry Driver & @dver)

Training & Development (0.5% of Totélary)
A Disciplinary issue among drivers

A The involvement of HR Manager in The
Quarterly Management Meeting become
more substantial (currently, as a secretary
of the meeting)

A HR heavily invalve in handling disciplinary
issues, recruitment, payroll (4
paydays/month), calculating trip
allowance manually, fleet card tracking
etc)

Generally, the HR functional role was well structured with its practices, policy, rules and
regdations. The HR department is excellence in delivery its technical role (Huselid,
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1997) able to deliver its duties and specifically delineated with two different HR bundles.
However the analysis of this research study indicated some weaknesses of thie curre
HRM system. Thw fact that the HR deal for the permanent staff is more comprehensive
than that of the contract lorry drivers, this asymmetry in compensation could be one of
the reasons directly gave rise to high retention of permanent staff and aelglhigh
turnover of the lorry drivers. The lack of a prominent business development department
could be the root cause of the inconsistency earnings of the lorry drivers. The disciplinary
issues of the lorry drivers are equally detrimental to the HR thepat besides preparing

the weekly remuneration payments to the lorry drivers.

Obviously, HR manager is heavily involved in daily administrative routines and the
strategic role of the HR department in managing the human resources was neglected.
Majority of the time of HR department were engaged in administrative works,
compliance and service oriented duties. The time of HR department was occupied by
continuous recruitment and compliance matters due to high turnover rate and disciplinary
issues among the iders. Furthermore, HR department is manually calculating the trip
allowance and recording the usage of fleet card. As such a strategic human resources
management (SHRM) strategy could be the next innovative capability to improve the
impact of HRM quali on firm performance.

5. Recommended Strategic Human Resource Management (SHRM) Proposal

This section aimed to work out a strategic human resource management plan for the
Management. The outcomes of analysis and evaluation on current HRge actggested

five critical human resource initiatives as the strategies of SHRM plan. These HR
strategies are proposed as below.

5.1 Setting up business development department (BDD)

The setting up of business development department has two purposeg. iEhstps to
generate more sales that create more trips for the lorry drivers, thereby increase their
earnings and lower turnover rate. In other words, increase in earning could be a way to
reduce the disciplinary issues such as fleet card abuse amdatalpulation. Secondly,
setting up business development department also acts as a strategy in align with the
organization goals. The role of business development is more focus than overlapping
with operation. Hence, more business development forcesue fmtbusiness expansion

may improve the business performance.

5.2 Business Continuity Plan

Lorry drivers play significant role in the business model of the organization. They are
responsible for ensuring timely delivery in good conditions. Without theenentire

flows of business may be paralyzed and demand unforeseen operation cost. Hence, HR
department should value the role of contfa@sed lorry drivers as part of the

organi zationdés family. They deserve a compr
should include compensation and benefit such as retention bonus, insurance and attractive

base pay. Special monetaryormoo net ary rewards such as fABes:!
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be an effort to recognize and motivate them. Lastly, engaging external logisticas
outsourcing strategy could be a contingency measure to ensure business continuity.

5.3 Develop Team Synergy (Competencies and skilful human resources)

Collaboration is the driving force behind effective supply chain management and may be
the ultimae core capability (Min, 2005; Yew & Karia, 2009). In order to improve the
collaboration among the workers, both permanent and contract staff, HR department is
urged to develop team synergy through team building and training. In order to build up its
human capital in logistic, team building and training should focus on building the
employees social skills, decision skills, problealving skills and time management
skills in order to build up human capital in logistic (Myers 2004; Yew & Karia, 2009). As

a result, the employee can work closely to reduce costs and improve delivery quality,
reliability, speed and flexibility. Hence, improve the overall organization performance.

54HR Afito (Verti Baslnes#ratelgies i zont al ) i nto

The transformation fo HR role, from administrative to strategic, created a new
perspective of HR as a strategic function to the company. This functional differentiation
demands the HR manager to develop a dynamic and flexible HR department that able to
Afito horheagamzated. | v t o t

I n the vertical Afito aspect , Top Mgmagenrents of t |
has to recognize the strategic contribution of HR function in achieving the organization

strategic goals. Besides that, the strategic managemenbfrddR manager in the
management meeting has to be more particip:a
takingdéd secretary.

In addition, the strategic HR manager has to regularly review the core capabilities of the
human resources. Management courses dhoeilorganized for the relevant parties as a
strategy to ensure the organizational core capabilities meet the logistic industry standards.

5.5 Human Resource Management Information System (HRMIS)

The results of the interviews show that majority of the tmheHR department were
engaged in administrative works, compliance and service oriented duties. As such, the
HR Manager lack of time to integrate and perform effectively its technical and strategic
HRM (Huselid, 1997).

To improve the situation, the orgaation definitely needs an integrated HR MIS system.
This system should be able to track the usage of fleet card and minimize the abuse of
fleet card among the drivers. In addition, the automation of drivers trips allowances
calculation able to reduce theal HR processing timeThis fully integrated HR MIS
system can be acquired by engaging an external software vendor or hiring a competent IT
manager to set up a new IT department.

CoPY RIGHT © 2011 Institute of Interdisciplinary Business Research 41



ijcrb.webs.com

VoL 2,No 9

A summary of strategic human resource management plan is proposed HasE N
(What, Who, Where, Why, When and How) as part of the requirement of this study

(Figure 4).

Figure 4: Summary of Strategic Human Resource Management Plan Proposal

To functionalize the Busines:

Strategic Human Resource Management Plan

Implementing Business

Se“”?g o Development Process, DevelopmentOrganization
Business HR . .
All Branches  therebyincrease the sales  Immediately Structure throughout the
Development  Manager o
volume that create more organization.
Department . .
trips for the drivers.
1. New HR Bundles for Drivers
After (e.g Teammotivation, Selection,
Business As arisk t implementation Compensation & Incentive, Value
Continuity  Drivers ~ All Branches ts ars r:n anagedmgn of Business 2. Drivers Outsourcing Strategy
Plan strategy on human (drivers) Development 3. MISC Best Practices
Structure (Retention Bonus, Convertingé&
Senior as Coach)
Develop Team To improve a more effective Team Building aimed at
Synergy General and efficient demancand developing FOUBKILL SETS
(Competencie Managers supply chain. Hence, . (social skills, decision skills,
s and skillful and Bl improve the Collaboration. Ly problem-solving skills and time
human Executives Collaboration- the ultimate management skillsMyers, 2004)
resources ) core capability (Min,2005)
Group , Immediately »
'w 4T, MDHR To makepompany wide Management L Recognlt!on
. operational process . Of HR StrategiRole
(Vertical &  Manager . Meeting .
: possible. Current and future . 2. HR Manager to take proactive
Horizontal) & All Branches . Business . " .
. , routine. action to participate (dynamic &
into business  Branches Strategy .
. flexible HR Role)
strategy General Meeting
3. Change Management
Managers
T .. Toimprove the efficiency of . Engaging IT Vendor
AR WIS Manager CLRIIE HR processes lishlE (Logistic Software)
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6. Conclusion

According to Itamisi(dO987ass#tRO i acf atnhdimhivr m.
operational system and creates value to the organization to enhance its core competencies
(Prahalas and Hamel, 1990). In order for the HR department to perform its strategic role,
shortcomings of current HBractices have been identified. The shortcomings of current

HR practices had caused the high turnover rate of lorry drivers, discipline issues and
collaboration deficiency. Based on the outcome of this study, five critical human resource
initiatives have ben suggested as the strategies of the SHRM plan to be proposed to The
Management. These HR strategies are setting up of the business development
depart ment , business continuity plan; devel
strategy and HR ManagemelMmtformation System. By doing so, the HR department

should be able to play the role as HR strategic partner of the Management Team in
helping the organization to realize its vision and mission.
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Abstract

This studyis aimed at findinghe impact of organizational environment, job satisfaction

of empl oyees and career growth oppdetunitie
organization in the public sector of Pakistdve have usedtandardizedcalego collect

data from a random sample of 100 employees of different public sector organizations of
Pakistan. Inferential statistical tests were conducted to analyze thiedexploration of

the extent of relevance among the variables taken into the consideration in thigkeudy.

results of this study indicate significant negative correlations among three independent
variables and turnover intentianBhe study contributefor understandingf the factors

ot her than compensat i onretention with eurrenmemployer e e 6s d
in a developing country like Pakistan.

Key Words: Organizational Environment, Job Satisfaction, Career Growth
Opportunities, Turnover tentions, Public Sector, Pakistan.

1. Introduction

Resources are at the heart of Resource Based View (Barney, 1986) and Resource Based

View of firm suggests that resources must be valuable, rare arsubstitutable for the

sustained competitive advanggf the firm (Barney, 1991). Human capital is the core

asset of the organization, therefore, an or
is cohesive to the employeebds support and c
2006). Employee turnovenot only is a loss to the organization in the form of flight of

human capital but also as negative impacts on the rest of employees in the organization.

Hence flight of human capital can create hurdMaertz, Wiley, LeRouge, & Campion
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2010) for sustaied competitive advantage achievement efforts of organization. For these
reasons researchers have long been concerned with the issues and problems encountered

by employee turnover in the organization.

In the developed countries the importance of humantatagnd their retention in the
organization has been recognized vastly (Morrison & Robinson, 1887h the under

developed countries like Pakistan the research on the turnover intentions on the part of
employee has not gained much importance. Theréfaevery necessary to address the
factors that influence employeeds intent to
Compensation and turnover intentions have been the focus of developing countries
keeping in mind theeconomic factoof poverty but the least attentidras been paitb

the contextual factors like job satisfaction and organizational environment. These
concerns in Pakistani context urgeds to analyze the role of job satisfaction,
organi zational environment and e@attode@er gr owt h
or stay in the organization.

2. Literature Review

Cotton and Tuttle (1986) stated turnoveintention as an individud sestimated

probability to leave the organization. A conscious willingness to seek for other
alternatives in other organizatn depi cts the individual 6s i nt
1993). Actual turnover increasasintention to leave the organization increases (Mobley,

1977). Therefore, intent to leave has been recognized as a final cognitive variable having

an immediate asse effect omctual tirnover.

Productivity as measured through performance and profit margin has been seen as
decreasing through employee turnover and the turnover intentions in an organization
(Eriksen, 2010). For top management CEO turnover can creatession planning

problems Cao, Maruping, & Takeuchj 2006). Turnover can also bring disastrous

impacts in the organization in the form of not only less productivity but also in the form

of negative psychological impacts on the survivors in the orgamzatThese

psychological impacts can include low performance, less commitment and decreased
fairness (Maertz et al2010).

Turnover intentions on the part of employee have been studied by the researchers with

the multifaceted aspectSgmad, 208) regardng human as the important organizational

asset. There are many factdhat contribute ta¢ he empl oyeeds deci si on
organization including the attitudinal, behavioral and organizational fac&asaf,

2006). Researchers also identified worlatetl issues, personal, external and job related
factorsthatp| ay an i mportant role in employeeds ¢
organization. Demographic variables have been found related to turnover intentions of
employeesCohen, 1998

Firstly, personal factors likeorganizational identity, commitment, wages, and internal
promotion policies can contribute in empl oye
Higher the organizational identity for an employee, lower will be turnover intentions.

Similarly, if wages are high with favorable organizational polidiesn it can predict

lower turnover ratios Ratt, Colvin, & Keefe 2002). Internal career advancement
opportunities perceived by the individual have been seen lowering turnover intentions

(Batt et al., 2002 Personal traits and demographics have also been found related with

empl oyeebs intentions to | eave the organi za
status and income. Research has shown more intentions leave the organizatiomgin yo
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persons (Cohen, 1993)Iso persons with low income and single persons without family
have also been observed éxhibit high turnover intentions Ghen, 200% Female
composition of employees in an organization decreased overall aggregate turnover
intentions (Battet al, 2002). Males who received training in an organization start
searching for new jobs and better alternative while case is opposite for female workers
who were trained by the organization (Sieben, 2005).

Secondly, attitudindbehavioral &ctorshave also beefound to be related with turnover
intentions and these are due to work related and job related factors. On the workplace
social networks shape behaviors of employees which could further lead to the decision of
leaving orstayingin the organizationNloynihan & Pandey, 20Q8If these relationships

build positive perception of the employees than it will lead to lower turnover intentions

(Martin, Jones, & Callan 2005) , hence, it I's very 1 mpor

emotion and psychobical contracts fulfilment to reduce turnover intentions in the
organization Cho, Cheong, & Kim2009). Particularly, organization politics can harm
empl oyeebs decision to sell him somewhere
career support, partative decisiormaking work autonomy/|(to & Brotheridge, 2005)

and lack of recognition in work environment can lead to turndmézntion and
automatically increase turnover (Paré, & Tremblay, 2000).

Thirdly, organizational factors that contribute inthenp | oyeeés i ntenti on
job include management policies, rules, procedures, action and philosophy that directly
affect employees of organization. When emplaeydeel these management deals
meaningless breaching their psychological contrabtsy start resisting and on failure

they quit from organization (Hong & Kaur, 2008). Researchers explored that unfair
treatment on the part of agization can create procedural amistributional
discrimination Cole, Bernerth, Walter, & Hqlt2010) whid& could affect theairness
perception of employee leading him to quit his organization. Due to this discrimination
trustworthiness of organizatias vastly affectedand it reduces organizational attachment

of employees (Spreitzer & Mishra, 2002). Furthere, lack of organizational
commitment Joq 2008) and inconsistency in processes and policies vex empboyees

feeling that empl oyer does not value them

intention to run away from organization (TonHckman, 2008).

Other than above mentioned factors there are some external factor that organization could
face like in a competition bagéendustry where market is growingabor can be snatched

from other companies (Achoui & Mansour, 2007) by providing more compensation and
benefits. External job opportunities relate with turnover intentions positively (Rahman,
Naqvi & Ramay,2008; Tao, 2007). In this case turnover is linked up with market based
job opportunities (Baldwin et al, 2006). Also when employees feel no représentat

the form of labour unions to bargain for their rights they could switch themselves in some
other organization which allow them more flexibility (Batt ef 2002).

2.1 Job Satisfaction and Turnover Intentions

Job satisfaction is the reflection faelings of an employee about his job whether he is
contented for his job or noO@don, Boxx, & Dunn 1990; Demir, 2002). Job satisfaction

is the employee perceived difference between what he deserves and what he has from his
job (Cranny, Smith, & Stonel992). Job satisfaction is attitudinal response of employee
towards its organization (Kumar & Gupta, 2010).
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Job satisfaction is important for an organi

psychological frustration and low productivity (Cranny et 8992). Job dissatisfaction

| eads t o t he empl oyeeos i nt e adt R06G).sJobt o | ean

satisfaction has a negative relationship to turnover intentions and females have high job
satisfaction and, hence, low turnover intentiflkemar & Gupta, 2008 Job satisfaction

may ultimately lead to organizational satisfaction and organizational dissatisfaction
creates turnover intentionsStahl, Chua, Caligiuri, Cerdin, & Tanigu¢gh2009).
Therefore, we hypothesize that job satisfaction have mnegatelationship with

empl oyeebs intent to | eave.

Hl:Job satisfaction wil/ have negative rel
organization in public sector of Pakistan.

2.2 Career Opportunities and Turnover Intentions
Perceived career opporitias outside the organization and lack of career advancement

at |

opportunities i nside organi zation i ncrease

organization $tahl et al, 2009). Actual trigger behind search for job opportunities
outside the organizationsi organizational failure to provide necessary growth
opportunities for their employees (Negrin & Tzafrir, 2004). Search for alternative job
opportunities for employeecareer growth has been found second largest variable
explaining empl weyttee@anizationligrabert, Hogan, & Barggn
2001). Job opportunities along with organizational commitment explain large variance of
turnover intentions Lto & Brotheridge, 200h Insufficient career patterns lead to
increased intersectoral turnover imiens (Tervio, 2006)Therefore, we can hypothesize
that turnover is correlated with career opportunities.

H2: Career growth opportunities within organization are negatively related with

empl oyeebs intent to | eave dtame or gani zati on

2.3 Organizational Environment and Turnover Intentions

Voluntary turnover appears to be a rational worker response to adverse workplace
conditions including physical hazards such as loud noise, vibration or poor lighting and
these physical hazardave been found to increase in the probability of turnover from the
average turnover rateCottini, Kato, & Nielsen 2009, Martin et al, 2005). Perceived
meaningless and burdensome rules and regulations creates stress and reduces job
likeliness and if emplyees feel that there is no clarity about the authority and
accountability then they automatically intent to leave the organization (Hong & Kaur,
2008). Work related stress can cause significant intentions to leave the organization
(Leontaridi, & WardWarmedinger 2002) . Supervisoros rel
subordinates largely contributes in the intentions to leave or to.réaithermore, lack

of representation of employee voice can restric emloyee to take themselves into job.
Hence, it will create isakion and disatisfaction with their job atehds toemloyeeé

decision to quitBatt et al, 2002) Therefore, based on these evidences we can argue our
third hypothesis.

H3: Organizational environment/climate have negative relationship with employees
turnover intention in Public Sector of Pakistan.
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2.4 Theoretical Framework
[Insert figure 1]

3. Methodology
3.1 Sample

Main public sectors organizations of Pakistan were our area of interest where das/ will
similar across similar rank3.herefore, we collgted data from main five public sector
organizations of PakistaWe distributed 120 questionnaires out of which 100 usable
were received back.

3.2 Measures

Turnover intentions of employees were treated as dependent variable. While job
satisfaction of empyees, career growth opportunities within an organization, and
organizational environment were used as independent variables that influences the
dependent variable.

3.2.1 Turnover Intentions Scale
We used Donnelly & | vanc ewth figehpoird likgrtls@ade5) t hr e

using 1 for strongly disagree to 5rfstrongly agree. Items included statememts Al t i s
l'i kely that | wil/ actively |l ook for a new |
Al wi || probablyyleaoclo.f ikre | scaavash.872.9b o e x th e

3.2.2 Job Satisfaction Scale

We Modified fromEgan, Yang, & Bartlet2004 scaleand used three items scale with

five pointlikert scale using 1 for strongly disagree to 5 for strongly agree. Iltems include
staemento f A Overal |, |l am satisfied with my job
current j obo, and dl am generally satisfi e
Reliability of thescalewas 0.759.

3.2.3 Career Growth Opportunities Scale

We usedDockel (2003) six items scale with fivgoint likert scale using 1 for strongly
disagree to 5 for strongly agree. Items included six items initially but after reliability
check we modified it and items were reduced to 3 only. Reliability ofstadewas
0.767.

3.2.4 Organizational Environment Scale

We used a comprehensive 26 itém t wi n & (1968yOrgangzationél limate
Questionnaire (LSOCQut reduced it to only 15 items after reliability analysis with five
point likert scale using 1 for stngly disagree to 5 for strongly agree. Reliability of the
scalewas 0.74.

3.3 Demographics

Six main demographics were included in this study. These include function, age, gender,
education, tenure, and income level of people. These demographics weswr furth
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categorized in more than one categdpemographic data has not been used in the
analysis of the studyescription of demographics is given in the following table.

[Insert table 1]

4. Findings

[Insert table 2]

Overall resultgTable 2)showed that theris a slight turnover intention with mean value
of 3.0933in public sectorof Pakistan and people working in these organizations are
satisfied (mean value is 3.426Wjth their job. However they do not feel that these
organizations provide internal caregmowth opportunities as mean value is 2.8433 and
there is not a feasible organizational environment with mean value of 2.7140 in public
sector of Pakistan.

[Insert table 3]

Correlation matrix results concluded that there is a significant negativeonslaip
between job satisfaction and turnover intentions in employees of Public Sector of
Pakistan. The significance of these results is at p<0.01 and correlation score for this
relationship is found to bé.443. Our first hypothesis that argues negatélationship
between job satisfaction and turnover intentions is therefore supported. The results also
revealed that there is not significant relationship between internal career growth
opportunities and only slight negative relationship was found at si@nificance level

with a correlation score 00.175. This significance level is acceptable in some cases
therefore we can argue that our second argument is mildly supported. Our third
hypothesis states negative relationship betweeribfeasrganizationlaenvironmentand
empl oyeesd6 intent to | eave his organizatior
hypothesis and it was found that there is a significant relationship between these
variables. Significance level of these results is p<0.01 and caorelstore is-0.306.

Hence our third hypothesis is supported.

[Insert table 4]

The linear regression resukbowedthat the presented model in this study accounts for

25 percent of variance as R square value is. 88 accuracy it accounts for only82

percent of variance explained by ondependeny ar i abl edés effect on tu
in public sector of Pakistan. Of three independent variables chosen for accounting impact

on dependent variable job satisfaction and organizatiengironmentexplain more

portion of results with significance level of p<0.01. The other portion is explained by the

career growttopportunities with significance level of p<0.LlvElue of 10.923einforced

the model 6s effectiveness and showed that mo

5. Discussion

The aim of present study wasftod out the relationship between job satisfaction, career
growth opportunities, organizational environment and turnover intentions in public sector
employees of Pakistan. Overall satisfied public secemwgloyees arerelying on
permanent job rather than searching for new one as in Pakistan it is very difficult of find
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a job. People that are dissatisfied of organizational career growth opportunities and
organizational environment must be tired of bureaucetxironment and centralized

authority as suggested by the questions in the questionnaire. As per results obtained
through correlation and regression analysis in this study, fousd that there is a

significant relationship betwegob satisfaction antlrnover intentions in public sector

of Pakistan. The significance of results reinforced the predicted hypothesis and we can
say that job satisfaction plays a key rol e
These findings are consistent with tiedings of Samad (2006). Secondly, career growth
opportunities also have negative relationsh
results are not significant enough. It showed a mild relationship between internal career
growth opportunities and turmer decision on the part of employee in public sector of
Pakistan. This mild relationship can be due to not accounting organizational commitment

with organizational career growth opportunities as suggested hydhend Brotheridge

(2005). In the last redts of organizational environment showed that feasible
environment i n organization has Iavathegati ve
current employer. These findings are consistent with the findih@®wini et al. (2009)

and Martin et al. (2005andsuggest that there &sneedo make environment feasible to

work for thusreducing turnover intentions in public sector of Pakistan

6. Conclusion

This research implies an urge to find of the largely unexplained variance of turnover
intentions in A ki st ani public sector organi zations
adjusted R Square is only 0.23 that means the variables presented in the study explain 23
percent of overall turnover intentions. Therefore there is a need to dig up more deeply to
expore other antecedents of turnover intentions in Pakistani public sector organization.
Overall satisfied workers can be a very healthy sign for public sector organizations in
Pakistan but there is also need to create a feasible environment to increasbamze
satisfaction of employees. Perhaps these organizations are enjoying advantage of
Pakistani labor market where people could not find job easilyasmkluctant to leave

the present organization. One limitation of this study is that it has adatalsample and

this needed to be overcome by other researchersngetase the generalizibility of
results
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InternalCareer Turnover
growth opportunities > Intentions
Organizational
environment
Figure 1: Model of the study
Table 1: Description of Demographics
Demographicg Categories Frequency Percent Mean | Std. Deviation
: Management 44 44.0
Function Technical 56 56.0 1.5657| .49819
Less than 20 12 12.0
21~30 years 58 58.0
Age 31 ~40 years | 19 100 | 2290 | 82014
Above 40 years | 11 11.0
Male 95 95.0
Gender Female 5 5 0 1.0500| .21904
SSC 19 19.0
: HSSC 29 29.0
Education Graduate 20 200 2.4500| .93609
Post Graduate | 12 12.0
Lessthana year |5 5.0
1~ 5 years 49 49.0
Tenure 5-10 years o5 250 2.6162| .87723
Above 10 years |21 21.0
Less than 10, 00(¢ 34.0 34.0
Income Level | 10, 000 to 20, 00( 44.0 44.0 1.8687| .73743
Above 20, 000 | 22 22.0
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Table 2: Descriptive Statistics

Mean Std. Deviation N
Tl 3.0933 1.11220 100
JS 3.4267 .81935 100
CGO 2.8433 .92654 100
OE 2.7140 .48440 100
Table 3: Correlations Matrix
Tl JS CGO OE
TI Pearson Correlation 1| -.443(%) -175| -.306(*%)
Sig. (2tailed) .000 .081 .002
N 100 100 100 100
JS Pearson Correlation |  -.443(*) 1 544(%) .282(*)
Sig. (2tailed) .000 .000 .005
N 100 100 100 100
CGO | Pearson Correlation -175]  .544(*) 1| .421(*9
Sig. (2tailed) .081 .000 .000
N 100 100 100 100
OE Pearson Correlation | -.306(**) .282(**) A421(%) 1
Sig. (2tailed) .002 .005 .000
N 100 100 100 100
** Correlation is significant at the 0.01 level (2-tailed).
Table 4: Regression Results
Variables Beta | t-value p- value
Turnover Intentions
Job Satisfaction -476 | -4.516 .000
Career Growth Opportunities | .190 | 1.703 .092
Organizational Environment | -.252 | -2.584 011
n = 100, R Square= 0.254alue = 10.923, Adj. R Square = 0.231
Significance p < 0.01
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Abstract
The extraction of the palm kernel oil from palm kernel is made by various techniques and
the obtained oil is used as well in the food domasnnorfood domains. Oilseed
processing and oil extraction processes argigded to obtain high quality oil with
minimal undesirable components, achieve high extraction yields and produce high value
meal. There are several techniques for extractinfyanit oilseeds. Two common oilseed
extraction processes are solvent extraction and mechanical extraction using a screw press.
But today, other extraction method has been discovered. Refining removes most of the
contaminant that might be in the oil. Oil r@fig involves three major stages which are
degumming bleaching and deodorisation. This project will be achieved at Food and
Science Technology laboratory, federal University of Technology, Owerri, Imo state. The
results showed that oil obtained has peragatF-FA as low as 0.126%, moisture value of
0.02% and peroxides value of 0.00%.
Keywords: Extraction, Refined Vegetable Oil, Palm Kernel, Oil Project.
1. Introduction
Fats and oil for both food and non food use have played an important role for the well
being of man and his activities. Useful oils are recovered from diverse biological sources.
These materials include both animal tissue (example beef , pork) and crops specifically
produced for oil or protein (example soya, palm , palm kernel , olive dttyaproducts
of crops grown for fibre(example cotton seed), food (corn, rice bran, and cocoanut) and
confections (example peanuts, almonds etc). There are many chemical and physical
difference between these biological materials. The similarities ardhthatils can be
extracted from the materials by heating , mechanical pressing , solvent extraction or the
combination of both mechanical pressing and solvent extraction. The preparation of
various materials to be extracted varies. Some need extensivengledrying, fibre
removal, dehaulling, flaking, extruding etc ; all of which affect the yield, composition
and the quality of oils obtained.
Processing oil seeds into edible and industrial oil and protein rich fractions for livestock
feeding is one of # oldest agribusiness. The ancient Egyptians and Asians crushed
sesame and soybean respectively with edgestone and cage presses driven by human
slaves or oxen. During the 19thcentury, prior to the acceptance of steam power, draft
horses are used to furhishe power to squeeze oil from oil seeds by means of levers,
screw jack or hydraulic cylinders in a manner similar to that still in use in some apple
cider mill.
The advent of hydraulic presses, first patented Bromak in 1785 in England made
extraction 6 oil seed widely practical . in the early 1900s,continuous screw presses such
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as those developed by Anderson, revolutionalized the oilseed processing industries. in

the early years ,the continuous screw presses where powered a line shaft connected to a

steam engine. Now motors as large as 300hp are used to powered individual screw

presses.

Recently, there has been interest in coupling low cost extruders /expanders with screw

presses to produce industrial oils and feed ingredient distribution close patiie

These small plants use extruders /expanders to replace other forms of heating that require

steam generation. This technology is also being used in developing countries where there

local markets for unrefined edible oil.

Some cotton seed, peanutesame , palm fruits and palm kernels are still hard pressed.

Considerable amount of cotton seeds and most sun flower and rape seedpaesae

solvent extracted; thus solvent extraction. Over the years different methods of extraction

has been discovatdor a continuous process to enhance the extraction of oil from palm

kernel.

Mechanical extraction is suitable for both small scalel large scale capacity operation.

Three stages are required for the mechanical extraction method; namely:

1 Kernel pretreatment which is necessary to efficiently extract oil from the kernels.

1 Screw pressing which extracts oil from the meal as it is being compressed by a
revolving helical thread (wo )inside a stationargerforated cylinder called barrel.

1 Oil clarificationin which large impurities and fine solids are removed.

Since different crushers are use different procedures for mechamiexitraction, then

the overall extraction can be classified under three variations. These are:

1 Direct screwi pressing: some mgl crush the kernels directly in the presses without
any pretreatment. Double pressing is usually required to ensure efficient oil
extraction.

91 Partial pre treatment: the kernels are first broken down to smaller fragments by
grinding prior to screwpresing. Some cases require cooking.

1 Complete prareatment : full prareatment are carried out prior to scrpressing.

Solvent extraction process uses solvent to extract oil from crushed palm kernel. The
flakes are allowed to mix with the solvent whichrfisra homogeneous liquid(miscella)
with the oil. The homogeneous mixture is then separated, giving rise to the oil and
solvents used. This process of oil extraction has high extractability than the mechanical
method . It is divided into three main units cgieon:

1 Kernel pretreatment as in mechanical extraction.

1 Oil extraction using an ideal solvent.

1 Solvent recovery from the oil and meal.

The traditional oil extraction method is to fry the palm kernels, after which the fried
kernels are pounded or groundedpaste in a motorised grinder. The paste is mixed with
small quantity of and heated to release the palm kernel oil. The released oil is skimmed
from the top periodically.

Supercritical fluid extraction method was suggested as an alternative for mamycorg
solvents by Saito(2001),who reviewed research activity, @&s been suggested as a
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replacement for 4mexane or toluene in esolventization. Other methods used for the
extraction of oil from palm kernel shall be discussed in this project.

Refining involves the various treatments to which crude palm kernel oils are subjected to;
to obtain products of which the taste , odour ,and the colour of the oil is appealing and
good for human consumption. Undesirable constituents such as trace metaldtyfree fa
acid(FFA) ,phosphatides(gums) etc are removed duh@grocess of refining. Refining

can be classify it into Physical Refining & Chemical Refining according to different
technology. Features of these two technologies are:

Physical Refining which remv@ gums in oil with special degumming method. FFA in oll

is removed by steam. Physical refining Features:

1 High oil refining rate, less oil loss

1 No waste water discharged;

1 More FFA distilled out;

Chemical refining is especially suitable for oils of hagtid value, and low gum content;
Chemical refining neutralizes FFA in the oil with alkali. The gum and soap produced are
removed with centrifuges. It Features:

1 Less requirements to crude oils;
1 The finished oil is more consistent in quality;
1 Less bleachingarth used compared with physical refining;

Chemical (alkali refining) or physical refining requires three main stages namely:
A Degumming(prereatment)

A Bleaching
A Deodorisation, which is shown Figurel.
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Figure 1: Palm Kernel Oil Refining

Also, clayheat refining is another refining technology that gives an improved oil quality

as an end product. The process may be applied to a wide variety of oils including most of
the usual edible oils and fats of commerce. The process can alsplieel &p inedible

fatty materials such as inedible tallow, fatty acids and crude oils for the paint industry.
The fatty substances which have been successfully treated by the process include soybean
oil, rapeseed oil, marine oil, sunflower seed oil, peankitpalm oil, palm kernel oil,
cocoanut olil, lard, inedible tallow, and oleic acid.

2. Problem Statement

Over the years, the major source of vegetable oil was mostly from groundnut and soya
bean. But the price of refined oil from these seed is contitpdusreasing due to the
processes involved. With the increasing demand of vegetable oil due to its diverse and
importance, an alternative/substitute oil that will serve the same purpose with cheaper
price has to be provided. Refined palm kernel oil isilzsstute/alternative vegetable oil
that can serve the same purpose. The extraction and refining processes are not complex.

3. Justification

The production of refined vegetable oil from palm kernel, right from its extraction stage

is relatively cheap foa continuous process. The refined palm kernel oil is very cheap

when compared to vegetable oils gotten from groundnut, olive, soya bean etc. The raw
material, palm kernel is readily available and obtainable; having the percentage oil
content of about 459%0%. The extractefirefined palm kernel oil can positively affect

the nationds econo my-fuel/biodiesel@arbdudtidn, itcam beubed us e d
in many processing industries as raw materials, the meal can be used as animal feed, the
activaed kernel shell can be used as an adsorbent, the refined productnodilst are

used in confectionaries.

4. Objectives and Scope

To extract and produce a refined vegetable oil from palm kernel, that good for human
consumption, free of gums and fattyds; with a long shelf life.This work will focus on

the extraction of crude palm kernel oil ( PKO) from palm kernel; refining of the extracted
crude PKO through degumming process, bleaching and deodorising process. The refined
oil will be tested for freefatty acid(FFA) content, peroxide value and moisture and
impurity content.This project will be carried out using laboratory sized equipment;
therefore, the chemicals and materials will be of laboratory quantity. The will be first
dehaulled with stone aftewvhich crude palm kernel oil is to be extracted from palm
kernel by frying the palm kernel seed.The crude palm kernel will bérgmated with

food grade phosphoric acid to remove the phosphatides(gums) present in the crude palm
kernel oil, followed by keaching and deodorization to obtain a refined bleached
deodorised oil(RBDO). The refined oil is then tested of moisture content, peroxide value
and free fatty acid (FFA) percentage.
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5. PALM KERNEL OIL

Palm kernel oil is an edible plant oil derivegbrh the kernel of the African oil palm

Elaeis guineensis (Hartley, 1988),which has long been recorganized in West African
countries. It contains lauric acid apart from cocoanut oil ,both being the only oils among

the seventeen oi | soil teadedthat contasns launc atidiod wowd r | d 6 s
Annual,2000). Palm kernel on wet basis ,contains about 45% to 50% oil(Tang and
Teoh,1985). Palm kernel oil rich, in lauric acid contains about C12 ,and the remaining

fatty acids are myristic acid(C14)and iclecid C18 (Tang and Teoh,1985;Rahmar and
Hassan,1998). Palm oil is highly saturated vegetable fats and it issskdnat room
temperature. Like all other vegetable oils, palm kernel oil do not contain cholesterol.
Generally, palm kernel oil from oil ggm Elaeis guinnensis, is believed to  have
originated from the jungle forest of East Africa. There was evidence that palm oil was

used in Egypt at the time of the Pharoahs, some 5000 years ago(Cottrell.1991).In Assente
confederacy, state owned slavesltblairge plantation of oil palm trees. In 1856, a law

was passed in the kingdom of Dahomey by king Ghezo, restricting its subjects from
cutting down oil palms. By 1870,palm kernel oil constitute the necessary export of some

West African countries such ah&a and Nigeria; although this was overtaken by cocoa

in the 1880s. Many people who are into commerce will remember that until the mid
1970sNi geri a was the worl dodés | argest producer
the crushing and was therefoeef f ect i vely the worl dbés pal m |
now, all the crushing are done in the palm oil producing countries, and Europe does no
crushing at all. European trading with West Africa occasionally purchase palm kernel oil

for use in Europe. But ste the oil is bulky and cheap, palm kernel oil remains rare

outside West Africa. Palm kernel oil became a highly sought after commaodity by British

traders for use as an industrial lubricant for machines during the British industrial
revolution.

In 1977/88Mal aysi a overtook both Nigeria and Eur
producer of palm kernels and palm kernel oils(pko). This is due to the fact that oil palm

only grow well in the tropical climates and so all the palm kernel producing counties are

mogdly in Southeast Asia, SuBahara Africa and South America(Oil world
Annual,2000). Malaysia being by far , the largest producer of palm kernel
oil,(pko),currently account for about 50% of
Indonesia account forabbu 8 0% of the worl dbés palm kernel
88% percent of the export. However, Malaysia oleochemical has been absorbing very

large and increasing quantities of their palm kernel oil and her lead in export has been
reduced(Malaysian Palm ¢iBoard(MPOB), 2001). In fact, Indonesia export was higher

t han Mal aysiands in year 2000.
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Figure 2: World Production of Vegetable Oil(MPOB,2002)

5.1 Varieties
The varieties of palm kernel is classified according to the palm fruit type. These are
i.  Wild type called dura, characterised by relatively thin layer of flesh covering the
seed,, which consist of a hard thick shell within which the kernel lies.
ii. Pisifera, a fleshy fruit with thick layer of flesh and small kernel.

fii.  Tenera, a thick flesh fruwith shell and kernel of intermediate size

5.2 CHEMICAL COMPOSITION OF PALM KERNELS OIL.

Palm kernel oil is made up ehemical compound of one molecule of glycerol bound to
three molecules of Fatty Acid.

CH2i OH+ R1COOH CH2i1 COOR1
CHi OH + R2COOH CH COOR2 + 3H20
CH2'|‘EOH + R3COOH CH2 COOR3

Glycerol  Fatty Acid Tglyceride Water

The fatty acids could be of the same type or they could be different.

Palm kernels are rich in lipids (53%), contain 35% of carbohydrates, 10% of proteins and
2% of inorganic compounds. The lipids content is close to 54%thétipalm kernels in
Nigeria.

5.3 FATTY ACID CONTENT OF PALM KERNBILL

The types and the proportions of fatty acids present in the triglycerides of an oil has a
major influence on the physical, chemical and the nutritional values of oil. Fatty acid
compodgion is therefore its most important chemical characterisfit® fatty acids
themselves are different depending on their chain length and degree of saturation. The
short chain fatty acids are of lower melting point and are more soluble in water. ¥/herea
the longer chain fatty acids have higher melting points. The melting point is also
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dependent on degree of neaturation. Unsaturated acids will have a lower melting point
compared to saturated fatty acids of similar chain length.

Palm kernels oil contas approximately 89% of saturated fatty acid against 11% of
unsaturated fatty acids. Among these saturated fatty acids, fatty acids with short chains
(C8C14) are most strongly represented, the lauric acid (C12) occupy approximately,
55% with regards tde total fatty acids.

Table 1. FATTY ACID CONTENTS

TYPE OF FATTY ACID PERCENTAGE
Lauric saturated ;6 55.2%

Myristic saturated c14 16.2%

Palmitic saturated c16 8.4%

Capric saturated c10 3.4%

Caprylic saturated& 3.3%

Stearic saturated c18 2.5%

Oleic monounsaturated c18 10.3%

Linoleic poly unsaturated c18 0.7%

Others/ unknown 0.4%

Source; Secondary data of the study

5.4 PHYSICAL PROPERTIES OF PALM KERNEL OIL.

Palm kernel oilhas physical properties similar to some motor oils, and may possibly be
able to replace awcurrent sources of motor oil.

Pour Point = 22 degrees Celsius

Fire Point = 251 degrees Celsius

Flash Point = 242 degrees Celsius

Melting Point = approximately 25 deees Celsius

Specific Density (mg/ml) = 0.8

Smoking Point = 232 degrees Celsius

Maximum Storage Duration (at 24 degrees Celsius) = 6 months
Density = 0.952 per cubic centimetre

6. USES OF PALM KERNEL OIL

Palm kernel oil is commonly used when making saag candles. In recent years it has
been used for making detergent, margarioepking oil, mayonnaise, and several
different kinds of baked goods. Palm kernel is a tropical oil similar to the more popular
coconut di. In many places these two oils can be used interchangeably. Palm kernel oil
can also be used as an industrial lubricant, too.

1 Speciality fats(cocoa butter substitutes): speciality fats are used extensively in
food industries for applications where spiecphysical chemical properties are
important.

1 Inice creams: palm kernel oil and cocoanut oil. In most cases, filling creams are
made from palm kernel oil and its hydrogenated version. the finest creams for
biscuit, wafer filling and cakes and cakes arade from palm kernel oil.

1 In toffees and caramels.
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1 Inimitation of whipping creams

1 In the production of medium chain triglycerides.

1 In soap production: Soap is made from fatty acids. Wtsm fxernel oil is
turned intosoap it has the followingrpperties: very hard white soap, with quick
but non- lasting lathering, fair cleansing properties. It can be used in varieties of
soaps such as toilet soap, household soap and shaving soap.

1 In suppositories(pharmaceutical uses).

1 Palm kernel olil, like othrevegetable oils, can be used to crebirdieselfor

internal combustion engineBiodiesel has been promoted as a renewable energy
source to reduce net emissionscafbon dioxidanto the atmosphere. Therefore,
biodiesel is seen as a way to decrease the ingpéue greenhouse effect

7. ECONOMIC IMPORTANT OF PALM KERNEL OIL PROJECT

Palm kernel oil is comparatively cheap with An appreciably discount to soya bean oil
which is he market leaders most of time.

It has technical attributes useful in food industries especially its good stability to
oxidation and its natural solid fat content.

7.1 EFFECT OF PALM KERNEL OIL ON HUMAN HEALTH.

Some persons are allergic to palm kernkl®ymptoms of an allergic reaction vary from
person to person. However, they are usually comprised of one or more of the following: a
red, itchy rash and/or hives, coughing, shortness of breath, wheezing, stuffy or runny
nose, sinus congestion, facial $kwmg, and/or itchy eyeslt is important to stay alert of
symptoms as soon as they appear.

In rare cases, a lifthreatening reaction called anaphylaxis, can occur. The symptoms of
this problem include difficulty breathing, extremely low blood pressumed/or
confusion. It is important to note that the symptoms of anaphylaxis can come about
suddenly and lead to unconsciousness within minutes. If you know you have this
condition to palm kernel oll, it is important to see an allergist so appropriate niragito

and medication can be given. When the oil is highly refined it poses no threat to someone
with a palm kernel oil allergy. While most palm kernel oils are highly refined and not
allergenic, it is important to verify the refinement process before cagstgumin
someone with a palm kernel oil allergy. Refined Palm kernel oil is usually considered
safe for those who suffer from nut allergies, providing they do not specifically have a
palm kernel oil allergy. Allergies are usually caused by an inflammagamtion in the

body to a protein (although this is not the case in a palm kernel oil allergy). Palm kernel
oil does not contain any proteins and, therefore, is free of any possible offending nut
proteins.

Also, palm kernel oil content can affect humaalttein the following ways:

AThe saturated fat content of palm kernel oil can elevate cholesterol and damage coronary

arteries. Palm kernel oil also contains lauric acid, a compound that has been linked to clogged
arteries.
ACancers of the breast, prostated colon, along with obesity and an increased risk of heart

attack, are linked to high fat consumption.
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8. HISTORY OF OIL EXTRACTION

Over the years, human beings have found that fats and oil can be extracted from nuts and
seeds by heat , solvent and gmere. Extraction involves the removal of the constituent

component from its source which of paramount importance to the individual involved
Early smaliscale systems converted various seeds, nuts ,and fruits into liquid and solid
components for both fooahd non food uses. The advancement of processing technology of
recovering oil have been primarily driven by economics and productivity. After thousands
of years of practices with stone mills and several centuries of simple hydraulic or lever
presses , #hcontinuous mechanical presses became reality during the early 1900s. Not until
1930s did extraction solvent became available which greatly enhance the recovery of oils
from oil bearing seeds or materials(P.J Wan, P.J Wakelyn, 2004).
Generally, oil extraoon from palm kernel can either be by mechanical also known as
expeller method or by solvent extraction also known as chemical method. With the
advancement the technology of vegetable oil processing industries, other extraction methods
have been discovateover the years to enhance oil extraction from palm kethel.
following oil extraction methods shall be reviewed in this project topic:

1 Mechanical extraction

1 Solvent extraction

91 Supercritical fluid extraction technology

1 Traditional extraction method

1 Liquefied gas extraction technology

1 Gas assisted mechanical extraction technology

1 Enzyme assisted extraction

1 Aqueous extraction technology
.M

8. MECHANICAL EXTRACTION/EXPRESSION(EXPELLER) METHOD

Mechanical expression is the oldest method used for oil extractiondeeds. The seeds are
placed between permeable barriers and mechanical pressure is increased by reducing the
volume available for the seeds. This way oil is squeezed from the seeds. In practice, this
operation can take two shapes: a hydraulic;axml press or a screw press (also called
extruder or expeller). The advantages of a screw press compared to a hydraulic press are its
slightly higher yield and its continuous mode of operation. Mechanical expression results in
high quality oil, but has a relagly low yield. Generally it is only used for smaller capacity
plants, speciality products or as a prepress operation in adeae solvent extraction
plantThis extraction method involves size reduction operation, surface area and
extractability incrase operation. Mechanical extraction processes are suitable for both
small and large scale capacity operations. The three basic steps in mechanical oil
extraction method are:

1 Kernel pre-treatment

1 Screw pressing

9 Oil clarification
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8.1 KERNEL PRHREATMENT

Proper kernel préreatment is necessary to efficiently extract oil from the kernels. the
feed kernels must undergo such-pestment as dehaulling, cleaning, destining, cooking
/ heating , dryng to optimum moisture/temperature levels and flakiogeign materials
are removed during the process of cleaning to avoid damaging of the screw presses,
increasing cost and downtime and contamination of the products.
A swinging hammer grinder, breaker rolls or the combination of both breaks the kernels
into small fragments. This process increase the surface area of the kernels, thus
facilitating flaking. The kernel fragments subsequently are subjected to flaking in the
roller mill. The thickness of the kernel cake is progressively reduced as it traveltofio
roller to the bottom roller. This progressive rolling initiates rupturing of the cell walls.
The flakes at the bottom nip are from 0.25mm to 0.4mm thick(Golden 0il,2002). The
kernel flakes are then conveyed to a stack cooker for steam condititth@nmyrpose of
which is to:

1 Adjust the moisture content of the meal to an optimum level

1 Rupture the cell wall of the palm kernel, initiated by rolling.

1 Reduce viscosity of the oil.

1 Coagulate the protein in the meal to facilitate oil separation from protziarial.

The meals are normally cooked to a moisture content of 3 % t10WC.

8.3 SREWPRESSING

The properly cooked meal is fed to the screw press, which consist of an interrupted

helical thread (worm); which revolves within a stationary perforatdithder called the

cage or barrel. The meal is forced through the barrel by the action of the revolving

worms. The volume axially displaced by the worms diminishes from the feeding end to

the discharge end, thus compressing the meal as it passes tim@bginrel.

The expelled oil drains through the perforation of the lining bars of the barrel while the

deoiled cake is discharged through annular orifice. In order to prevent extreme

temperatures that could damage the oil and cake quality, the-vehaft is always
cooled with circulating water while the barrel is cooled by recycling some cooled oil. The
following facts can be drawn from the concept of screw pressing:

1 With increasing pressure the yield increases reaching a limit at higher pressiges. Th
limit is dependent on the type of seed, seasonal variationgieptenent of the seed
and the equipment used. Most data available in literature are limited to pressures
below 35 MPa, with a few exceptions(.; Ford, R. J.; Wulfsohn, D.; Bargale, P. C
Irudayaraj, J.; Sosulski, F. \burnal of Agricultural Engineering Resear2h0Q)

1 Quality requirements for the oil or the meal may restrict the maximum allowable
temperature to prevent undesired cell wall components polluting the oil. It is therefore
desiralte to reach high yields at lower temperatures.

9 Starting from dry seeds, increasing the moisture content (MC) of the seeds increases
the yield until a seedpecific maximum. Increasing the moisture content beyond this
optimum decreases the yield again. ST due to two counteracting phenomena.
Increasing the moisture content of the seeds is reported to make the cell walls more
permeable (Bargale, P. C.; SinghJdurnal of food science and technoldz§00),(
which increases the yield), but also, to caasplasticization of the seed material
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which reduces the oil yield. Time is a factor of influence, although for scalé
operations over 95% of the attainable yield is obtained in the first ten minutes.

8.4 OIL CLARIFICATION

The expelled oil invariagl contain some quantity of fines and foots that need to be
removed. The oil from the presses is drained to the reservoir. It is either pumped to a
decanter or to revolving coarse screen to remove large part of the solid impurities. The oil is
then pumpedo a filter press to remove the remaining solids and fines in order to produce
prior to storage. The cakes discharged from the are conveyed for bagging, bulk storage or
sent to the boiler as a source of fuel(FAO-&perate Document). The flow diagram of
mechanical is shown in fig 2 below:

A C
CLEANING
SIZE REDUCTION B
FLAKING
STEAM
CONDITIONING
SCREW -PRESSING
COARSE SCREEN
FILTER
FILTER PRESS

EXPELLER

PALM KERNEL
OIL

STORAGE |

STORAGE
Figure 3 Mechanical extraction process diagram.
Source; Secondary Data of the study

9. SOLVENT EXTRACTION

Solvent extraction is a mass transfer process in which materials are transported from one
phase to another fothe purpose of separating one or more compounds from their
mixtures(P.J Wan and P.J Wakelyn). In the case of palm oil extraction, crude palm kernel
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oil is dissolved in a solvent, to separate it from the insoluble meal that is primarily
composed of proteiand carbohydrate.

Various liquids has been in use as solvents for commercial oil extraction by the vegetable
oil industries and others has been proposed based upon encouraging laboratory results.
However, mixture of hexane rich irhrexane, have been teelvent of choice by the oil

seed processing industries for the past 50years. Due to the toxicological, environmental
and economic reasons, other solvents have been proposed as an alternative to hexane.
Palm kernels are usually prepared for solvent extnadty cracking, heating and flaking

or by conditioning, screwpressing, grinding and flaking.

In a (coninuous) solvent extraction process, the seeds are contacted with a solvent,
generally hexane. The oil contained in the seeds is dissolved in the solvent after which
solvent and solids are separated. The solvent/oil mixture (usuaiBB 20t% oil)
(Technolgy and solvents for extracting oilseeds and nonpetroleum i, P. J.;
Wakelyn, P. J., Eds.; AOCS Press: Champaign,2004) is sent to the solvent recovery
operation, where solvent is removed by evaporation. The residual cake is sent to a de
solventiser toaster, which also removes the solvent by evaporation. Both oil and solids
therefore undergo a heat treatment, which is detrimental for the oil and cake quality. The
co-extraction of undesired components further reduces the quality of the oil. However,
with this method it is possible to recover almost all of the oil from the seeds. Generally,
this method is used in the high(est) capacity plants. To further improve the efficiency of
the process, the extraction can be preceded by-pressing step. Hereapt of the oil is
recovered by a screw press, which reduces the size of the extractor and improves the
permeability of the solids.

, Hexane Process
Flow Direction

R Collets Expander
—— Solvent P
Hexane Collets Hexan
¥ - e
i ‘_’ I T T ~y" T Supply
l 7-Stage Countercurrent Extractor g
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Figure 4. Hexane solvent extraction flow diagram.
SourceWan, P. J.; Wakelyn, P. J., Ed&004)
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9.1 CHARACTERISTICS OF EXTRACTION SOLVENT

1 Ability to dissolve triglyceride at low temperature.
1 It must be non toxic to plant workers and to animals and humans when meal is used
for food or as feed.

The solvent must be easily recovered from the meal amallthe

Non flammability or flammability within a narrow temperature range of explosion to
reduce the hazard of fire and explosion.

1 It should be stable to heat , light and water.

1 The solvent must be t@seable and must withstand high temperatures.

)l
T

9.2 ADVANTAES OF SOLVENT EXTRACTION METHOD
1 The oil is almost completely recovered (about 98.5% oil recovery).
1 The oil and meal are recovered , undamaged by heat.

9.3 LIMITATIONS OF SOLVENT EXTRACTION METHOD

1 High capital cost for extraction equipment.

1 Emission citeria pollutant that is volatile organic compound (VOC) into the
environment/atmosphere.

i The hazard of explosion by flammable solvent.

10. SUPERCRITICAL FLUID EXTRACTION TECHNOLOGY

SFE is the process of separating one component (the extractangrfodiner (the matrix)

using supercritical fluidsas the extractingolvent Extraction is usually from aolid

matrix, but can also be frohguids.

SCF technology has been examined as an alternative technique for the conventional oil
and oilseed processing methods for more thandeaades. Carbon (iv) oxide has been
suggested as a replacement fohexane or toluene in desolventization. In their
supercritical state, carbon (iv) oxide and water can be used in many extraction and has
been recorganised as earth compatible solventr{Aand Adschiri,1999.) The
supercritical carbon dioxide (SCO2) technique, which utilizes carbon dioxide above its
critical pressure (7.3 MPa) and temperature (31°C) as solvent, has been the choice for the
majority of edible applications. The unique adizge of SACO2 is the easy removal of
solvent from the extract. Palm kernel oil has a good solubility in supercritical carbon
(iv)oxide at high pressure(>30MPa) and temperatures(>350K). Thus extraction of palm
kernel oil requires relatively high tempenas and pressures for separation of oil from
kernel as palm kernel is hard and compact; and has an intricate honey combed pericarp
(Hassan etal,2000; Rahman etal,2001; Zaidul etal, 2003; Zaidul etal, 2006).

The flow rates of cohas a large effects orhe mass transfer of the extraction which can

be divided into

1 Solubility controlled region and

1 Diffusion controlled region.

A lower solvent flow rates improvethe extraction performanceparticularly in the
solubility controlled region and decreases tbtal solvent mass required to extract a
given oil. At lower pressure, the oil yield directly proportional to the amount of the
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