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Abstract

Supply chain Management is a combination of three
words supply, chain and management. Supply isballig
meeting the needs, wants and demands of customers
where as the chain actually represents connectivity
Further management is all about planning the s$eppl
transit to meet demand , organizing the processes
sequence for it , controlling and ensuring thecpss
quality through check points and gate control syste
leading by defining process ownership and staffing
right sizing at each and every step. Thus aforeimesd
three words combined together to form supply chain
management Supply chain management is also to
provide the best possible services to the customitr
maximum cost effectiveness. Another recent deveéagm

in the field of supply chain management is the etioh

of supply chain operation reference model also knaw
SCOR model. This model was first introduced by the
supply chain council (SCC), a globally known coigtt@n
due to excellence in supply chain practices andesys
formulation. This SCOR model is actually a refemnc
model standardized terminology and processes [4&jtw
actually emphasizes on benchmarking. This benchngark
is actually related to an operational measuremewtrder

to craft a portfolio for improvement which is ditgc
linked and tied with balance sheet of the compamy f
improved performance along with bottom line incraine
Information technology (IT) applications in theeld of
supply chain management (SCM) has achieved a
significance by virtue of its capability and akhjlib lessen
the costs and enhanced responsiveness in the sthpgly
functions [41], [15] , [19], [36], [45], [43].
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1.1 Background of the study

With global increasing competition and evolution of
SCOR model in supply chain which is actually cortimec
both tiers of supply chain that is suppliers andtamers

is actually compelling the organizations globallp t
become more and more creative in terms of thedtegic
attempts for serving the customer with cost effestess
as well.Many organizations in almost all sectorg ar
seeking for using IT as a competitive advantagechvins
actually an enabler of SCOR and supply chain
management=-MCG sector is also using IT and realizing
its significance for getting more and more compatit
advantage and making their supply chain more agilst
efficient and productive.

1.2 Problem statement

Globally, integrated supply chain management is an
emerging area for revolutionizing the supply chain
performance. Information technology is considersdaa
key for this type of integration. Since, the conitjt is
getting tougher so companies have entered inteeraefi
competition and focusing on transforming their dypp
chain into efficient and effective supply chain
management by integration. Therefore it is impeeato
find the level of effectiveness in supply chainvers
(plan, source, make, deliver and return) by viriofe
information technology with special reference taileirer
Pakistan Ltd as Unilever is the leading FMCG of the
Pakistan.

1.3 Objectives

- To measure contribution of IT in performance
improvement of supply chain planning

- To measure contribution of IT in performance
improvement supply chain Sourcing

- To measure contribution of IT in performance
improvement supply chain manufacturing
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- To measure contribution of IT in performance
improvement supply chain delivery.

- To measure contribution of IT in performance
improvement supply chain return

14 Significance

Past research has addressed impacts of IT on scpaiy

on a global context and most of the researches were
conducted on automobile and manufacturing concern
organizations. Also with a fierce growth ambitioly b
FMCG sector in growing market of Pakistan and
equipping them with more and more advanced ERP
systems there is a need for establishing a rektiipn
between IT systems and supply chain systems. gy f
studies has been conducted comprehensively in @akis
on role of IT as effective supply chain enablereesaly

in FMCG sector.

1.5 Limitations
- Data confidentiality policy at Unilever Pakistan
Ltd would be a limitation in some cases while
gathering data.

- Data accessibility would rely on secondary
sources where Unilever Pakistan would be
reluctant to share their numerical figures.

- Due to geographical constraints and resources
limitation questionnaire will be shared on email
with the sites of Unilever across Pakistan.

- Due to broadness of this research area and time
constraint the research is restricted to Unilever
Pakistan Ltd.

1.6 Scope of the study

The scope of this research is restricted to appdicaf IT

on supply chain drivers and evaluating its impactl a
effectiveness on these drivers. Unilever Pakistan i
selected for this study as Unilever is the largdCG of
Pakistan with a turnover of more than PKR 55 Bn &sd
findings are applicable to whole FMCG sector of iBtai.

2. RESEARCH METHODOLOGY AND
PROCEDURES

The basis of this study is to explore the contidrubf IT
in impacting over all supply chain performance ©ewdr
Pakistan Ltd. Since, it is a quantitative studyréfiare it
comprises of extensive primary and secondary seurce

2.1 Research Design

Research is design in a way to get as much asniation
possible within limited time. Since, it is a quaative
study therefore it comprises of extensive primand a
secondary sources. Five hypotheses are formed for
studying five drivers of supply chain to evaluatee t
impact of information technology in supply chain
transformation. For primary data collection questiaire
encompass the five drivers of supply chain for
establishing the relationship between information
technology and supply chain improvement. Data lzse
been gathered through observation and interviewause

of quantitative studies have to be undertaken. ddta of
have tested through different statistical tools e lik
regression and ANOVA etc.. Secondary data pertgiton
performance of each driver has been collected {880

to 2011 for evaluating them with or without IT doat
actual impact of IT implementation on these drivessld

be investigated.

2.2 Research methodology selected

Since research is quantitative so an extensiveessgm
and ANOVA analysis will be done which will derivae
contribution of IT in supply chain performance
improvement in terms of effectiveness in its drév@plan,
source, make, deliver and return). On the othedHg00
guestionnaires (See Annexure 2) will be disteldu20 in
number at each site of organization. Data pertginm
performance of each driver is also collected frad8Q to
2011 to perform a comparative analysis of supplgirch
driver's performance with and without IT. Garch (@),
model have also been applied for predicting forechs
error of upcoming years which will also decide the
performance of other drivers.

2.3 Samples and sampling technique

Sampling units of this research are employees rgek
FMCG Company of Pakistan i.e. Unilever Pakistan. Ltd
Sampling technique used is stratified random sargpli
with proportionate sampling. Sample taken from ¢hes
companies for filling the questionnaire is clagsifias
below:

- Senior Managers -5 from each Site
- Managers - 5 from each Site
- Assistant Managers — 10 from Each Site

2.4 Research instruments

Research instrument for primary research consita o
guestionnaire (Annexure 2) which is crafted on lblasis
of Likert scale. Data collected from the respondent
undergoes statistical analysis like regression ANOVA
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in which each variable have been studied separdbely
determining the impact of each variable. For seaond
data collection Professional journals and magazines
articles, internet, books, reports provided by goweent
and research conducted by researching agenciesbkave
used for comparative analysis of supply chain di$ve
performance with and without IT systems. Garch (1,
model have also been applied for predicting forerhs
error of upcoming years which also decided the
performance of other drivers.

3.0 Literature review

In this section of research, a categorization sehéas
been devised to review the literature and inforomati
available on the relationship between Information
technology (IT) and supply chain management (SCM).
This categorization is done with the aim to disgothe
relevant factors that would support the profesdpma
their work and effort for effectively managing SGahich

is enabled by IT.

This literature review is aimed to discover the kegcess
factors (KSF) which are enabling SCM through IT,isTh
include defining the concepts of supply chain mamagnt

in different researches, supply chain operatiomresfce
model (SCOR) and its drivers i.e role of IT in slypp
chain delivery, sourcing, planning, manufacturing
performance and return.

According to the study conducted by [24] (2008)

described supply chain management as a system based

approach for enhancing the performance level intiadd

to that also leverages the opportunities evolved tu
downstream and upstream linkages with customers and
vendors (suppliers).Another study conducted by 23l
(1998) in one of the well renowned forum, globabsiy
chain forum described that supply chain managerigent
actually the amalgamation of core and key procesfes
the business from end user through original suppfier

the sake of value addition and better services to
stakeholders and customers too.Another definitiated

by [29] (1999) that supply chain management invelile
integration of a set of tasks and activities thioug
continuously improved Supply chain relationship foe
sake of achieving sustainable benefit.

Many researchers have documented IT in Supply Cisin

a new dimension to it by using the terms like mater
resource planning (MRP), bill of material (BOM) and
master production scheduling (MPS).apart from
aforementioned IT technologies a large number of IT
programs has been designed, launched and impledhente
for meeting the different requirements of the syptlain
activities.

Another recent development in the field of supgigia is

the progression in this field known as supply chain
operation reference model or SCOR model. This model
was first introduced by the supply chain counciC(S, a
globally known corporation due to excellence in @yp
chain practices and systems formulation. This SCOR
model is actually a reference model standardized
terminology and processes ([42] et al. 2002) which
actually emphasizes on benchmarking. This benchnmark

is actually related to an operational measuremewtrder

to craft a portfolio for improvement which is ditgc
linked and tied with balance sheet of the compamy f
improved performance along with bottom line incraine

Figure-1: SCOR Model
Source: SCC, 2009.

As depicted in Figure 1, the SCOR model of supjplgiic
consists of five drivers or components which ar@® ks ,
source, make ,deliver and return.

IT revolutionizing the supply chain and SCOR s
described by [29] (1999) by explaining the chielers

of integration as the information revolution , maad
more demanding customer along with a demand driven
market by increasing competition at a global levéhe
evolutions of innovative synergy and relationshipoag
supply chain functions. They described the core
fundamentals for developing an IT enabled supphbirth
These include information systems, inventory
management and supply chain relationships. With
reference to the aforementioned model the foundatit
basis of integration are characterized by trust,
technological cooperation, partnering, business
collaboration and sharing of information managed in
synergic way ( [1] et al., 1999). According [71 e
al.(2000) synergy through IT is involved at evetgge of
product life cycle..
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According to [12](1998 ) some outbound activities i
recycling ,after sales services, waste manager
including reverse logistics could also be managechore
efficient way through IT integration with supply ah

Another study highlighted that integration of sypphain
actually happens when there is a strong relatipnand
partnership exists between clientele and supplikicin
results in reduced days on hand, shorter delived lead-

Plan

Deliver (v Source

Your Company
Intemnal or External

Plan

CISIer : clstumur s
Internal or External Customer

functions. As described by [174nd Austrian (200C
integration and supply chain are mandatory for &ffely
managing companies operations outside its boursl
As highlighted by [55](1996) the relationship betwe:
information systems and SCOR model is a mandat
better utilization of resources, naging after sale
services and reverse logistics improver

Another prospective highlighted is regarding
enhancement and improvement of competitivenessy:
with integration of the supply chain[59] (1997)
highlighted that supply chain is a majcost centre in an
archetypal company’s cost and just by improvingpby
chain performance and bringing in cost effectivenesit
would result in improvement of yield in terms ofefax
profits by 40 to 50 percent.

Another study conducted by [18]1997) on integration
highlighted that integration has evolved in supghgin as
a permanent entity for maximum effectiveness. ljuist
like the SCOR model described by SCC (2008).It ists
of a virtual enterprise without any traditional apgch
like company boundaries etc. It can be steered directh
consumer and customers via IT and electronic sug
His belief was on implementation of these transttions
at the company in the initial phase for focusing
procurement, manufacturing, planning and ivery
drivers of SCOR model and then extending it to $epg
and customers so it may also capture the Retuwerdof
SCOR model. The main benefit comes out to be rémtu
in both cost and the cycle time of the proce:

[59] (1997) & [21] (1995) also emphasized on
significance of integration across the functionsadived
in SCOR model by enhancing cooperation
collaboration for an improved supply chain perfoncea
[35] & [44] (1997) also highlighted the integrated sug
chain functions as an abler of improved performan

time and customer services excellen[46], 1998)

Reduction in complexity is one of the main objeetof IT

enabled SCOR and SCN47] (1990) highlighted two
core types in terms of complexity. This includesaiyic

type and detail type. Accordirto [47] (1990) if there is a
separation exists between cause and effect and

complicated and difficult to associate and link than

terms of space and time. However detail comple

involves so many variables needed to be contrcilied

managed simultaneously.

[22] (1958 & 1961) further highlighted that traditior
methodology of planning and forecasting resultsbiall
whip effect” which is an example of dynamic comptgx
In bull whip effect artificial demand is created edtio
misleading information regarding product actual dems
in the market. According t[13] et al. (2000) bull whip
effect can be controlled by IT backed SCOR modeh
company. According t§37] et al. (1997) drawbacks of
bullwhip comes out to be decline in service levin
accurate and untimely planning of capacities, hit
company bottom line, high level of inventories,tl8sles,
poor production scheduling and increasing logistiost.
He also explained that administration of informati
vital for reducing aforenntioned issues. He explained
that bullwhip effect can be controlled and supphaia
performance can be improved easily by be
coordination, information sharing and planning amtme
supply chain drivers. [10] (1998) highlighted that the
concept of T enabled SCM is not a new one but actu
companies realized the speed, time, accuracy aalityg
of it at an affordable price now. Also highlighted
Australian yellow pages regarding emails usagesr
40 percent small sized and 80 percent mecsized firms
for doing their businesses with their suppliers
customers. (Yellow Pages Survey, 1999, cited[35],
1997).As described by and Calantone (1998) there ¢
wide number of other software applications which ar
use for integration of SG®drivers for better informatio
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flow across supply chain and with customers and
suppliers. Some of these applications are enterpris
resource planning (ERP) systems, automatic order
management and fulfillment system, Forecast andadem
planning systems, warehouse management systeras, fle
management systems, customer relationship managemen
systems etc.

Information systems flow outside the organizatioithw
vendors and customers is also a very significae 4o
consider from supply Chain perspective as statémibe

[11] (1997) narrates the incident regarding diséaition
of customer despite of very good packaging by veatal
thus highlighted the significance of connectivityitw
customer to determine what they actually expecis fthe
company.

Handfield (1999) also highlighted the significanoé
interaction for maximizing supply chain effectivaseby
explaining that integration across the supply chaithe
foundation stone of well connected supply chain.
According to and Nichols (1999) any attempt to ntggna
the information or material flow seems to be urifuli
without connectivity among drivers of supply chain.

[53] (1998) also highlighted that firms where suppl
relationships are on priority are enjoying bettescdl
performance and higher rate of customer satisfastitn
case companies are not recognizing the significafce
information flow and integration with suppliers and
customers then this “silo” type operating philospphay
impact and threaten the entire SCOR drivers. ([34],
1998a:[8], 1999; b; [56], 2001; [27] et al., 200032]
(2000) also highlighted the level of management and
integration as the key drivers required strategjicltbm
focal company for creating an integrated relatigmstith
vendors [2] (1997) highlighted SCOR model as aabiro
framework for gauging Supply Chain effectivenessl an
for discovering further avenues for improvement.

[48] (1998) highlighted the significance of SCORadeI

for Supply chain transformation and narrated thafirist
level, a firm describes its intentions and aims for
performance and compiles the data required to nortst
its own supply chain model. “Supply-chain configion”
comprises of product mix and volume mix which yoa a
offering, technological essentials and assets ipartato
accounts which would be focused in level 2. In le¥e
company actually focused on estimating and for@ugst
its anticipated performance through aforementioned
variables and can focus on further fine tuning.of i

[39] (1997) defined SCOR model as a strategic and
benchmarking tool for transformation of Supply Chai
and a key in developing more IT softwares for SCM

support in a rapid fashion. [5] (1998) describedd&Cas a
common platform for integration, creating a harmamg
better understanding among the drivers of supplgiiCh
[2] (1997) defined SCOR model as a leveraging pfant
more fine tuned allocation of resources among thers.

With the evolution of new technology in IT and ieasing
thrust on E commerce a large number of forms likd, E
Internet, Intranet are enabling supply chain faetiacting
with suppliers and inter- organizational sharing of
information. As an enabler of SCM IT is playing iaqtal

role ([38], 1996). By virtue of internet managingpgly
chain becomes convenient as it highlights the typkes
products which are in demand, types of productdahle

at Warehouse, What is manufacturing and what ltes a
facilities and customer sites ( [33] et al. , 2000)

In Souring and purchasing driver of supply chaini$T

creating operational excellence by incorporatingstco
savings, reduction in lead times, reduced paperksyor
suppliers- company partnering and business to basin
networks.

[40] et al. (2000) proposed his views that IT
revolutionizes the supply chain sourcing by impngyi
Business processes, buyer- supplier relationshiginbss
expansion and electronic intermediation.

[58] (2000) suggested that e commerce is not ohbut
enabling supply chain and doing online businessatad
about redesigning the organization.

[30] (2001) emphasized on the role of IT in makivet
of supply chain and highlighted the current usaigd on
manufacturing processes and define the industrgtipes
in this regard. They also pointed out a web basedein
for collaborative supply chain manufacturing.

[16] (1998) presented the concept pertaining to the
logistics driver of the supply chain and propodeel idea

of virtual logistics which is actually treatment jpliysical
and information aspects of logistics in an indemed
manner from each other. In such mechanism intamet
controlling the resources in terms of monitoringd an
ownership instead of any physical control.

[20] (2001) put forward a new model famous by as
service —controlled agile logistics which emphadizm
logistics system driven by IT and usage of theestditthe

art IT tools for logistics excellence and effectiess.

[14] (1995) provided an integrated distribution wetk
system for improvement of firms logistics and disition
systems.

Another study conducted by [3] and Quinn (1986)
highlighted the significance of logistics infornii
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systems and explained that by virtue of these typfes
systems inventory management and flow, transportati
warehousing and customer services can better be
managed. They also pointed out the reduction and
optimization of logistics cost by using logistics
information systems.

[26] (2004) explained that IT budgets in all comies
are at a rising trend and will continue in futureedto
visible gains in supply chain effectiveness byusrof IT.
Another study conducted by [9] (2007) pointed chg t
fact that e- purchasing software are experienciggoath
rate at an enormous pace and growing in doublésdigi

[25] and Westbrook (2001) explained supply chais ha
now become flow of information in a rapid fashiaor f
ensuring flawless material flow.

Another study conducted by [49] et al. (2002) diesct

IT as an enabler of supply chain coordination and
integration. They pointed out that tangible besefibuld

be gained in supply chain forecasting, innovatinaw
product development, production planning, produrctio
scheduling, supply management, vendor management,
inventory tracking and inventory reduction by ining
them through IT as an enabler.

[57] and Gupta (1999) identified IT integration has
become a popular operational paradigm in supplyncha
performance improvement. Internet and mobile
communication has enhanced the richness of
communication and interaction among organizatioms a
consumers. [4] and Hagel (1996) illustrated theinenl
business communities an evolution of supply chain
integration.

IT as a tool for collaborative relationship devetwmt has
enhanced the information sharing capability between
firms and suppliers and thus created greater oelstip
with reduced uncertainty. ([51]

, 200). Another study conducted by [6] and
Brynjyoolfsoon (1993) indicates that IT has created
cooperative governance structure which brings ia th
reduction in transactions cost and more synergy in
supplier- buyer correspondence. [28] (1999) hgtikd
that most of the study devised till now comprisds o
strategies, people, technology and system withwafdgus

on integration as an enabler of SCM. [50] and Hanna
(2000) also highlighted the unavailability and siigrof
empirical evidences on supply chain performance by
virtue of integration. As evident from the literegureview

the integration of SCM through IT is quite sign#fid for
effective performance that's why now FMCGs are also
focusing on revolutionizing the supply chain mamagat
with the help of IT. The core objective is to tadat the
maximum out of their business performance.

3.1 Conceptual Framework

3.2 Hypothesis

Based on aforementioned researches, studies and
concepts, following Hypothesis are formed for
investigating and exploring the Impact of IT on Blyp
chain: A case study of Unilever Pakistan Ltd ( The
leading FMCG company of Pakistan).

Hypothesis 1

H1: IT is an effective enabler of supply chain piang
performance improvement.

T 5C Planning "
S T 5C Soundng 4 Improved
Shrkaiis 7 f”" supply chain
Management SR
systems and
procedures
Information 5C Manufacturing o=
Technology . Perfarmance
ot
\ "‘“H‘
\ SC Delivery
b
—

T Supply chain Return
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Hypothesis 2

H2: IT is an effective enabler of supply chain sing
performance improvement.

Hypothesis 3

H3: IT is an effective enabler of supply chain
manufacturing performance improvement.

Hypothesis 4

H4: IT is an effective enabler of supply chain dety
performance improvement.

Hypothesis 5

H5: IT is an effective enabler of supply chain ratu
performance improvement.

4.0 Data Analysis and presentation

This research is an investigative study to deteenthe
impact of IT as enabler on the performance iThertcha
mentioned below is the descriptive analysis ofghmary
data collected through questionnaire from Unilever
Pakistan Ltd. Below chart is the descriptive asialyof
the primary data collected through questionnairee T
result indicating that IT has a clear positive efffen
supply chain drivers as mean of the supply chairakbe

is more or less greater than 3.5.

Descriptive Statistics
M Minimum | hMaximum Mean Std. Deviation
BP 100 2.00 5.00 4.2600 71943
15CM 100 3.00 5.00 4.3200 0101

Flan 100 3.00 500 | 40962 41910
Source 100 2.00 500 | 3.9405 55347
Make 164 200 500 | 40144 56312
Deliver 100 267 500 | 36867 BB
Retum 100 167 500 | 40233 61303
Yalid N (listwise) 100

Table: 1 (Descriptive statistics)
4.1 Data Reliability:

The reliability statistics also known as coeffidieof

reliability (alpha) comes out be 0.763 which istgthigh

as alpha values greater than 0.7 or higher is dersil as
acceptable. This value of cronbach’s alpha narrtias
internal consistency of the variables is quite high

Reliability Statistics

Cronbach’'s
Alpha N ofltems

783 7

Table: 2 Reliability statistics

4.2 Testing of Hypotheses

As discussed earlier, three hypotheses were deiffimed
determining the relationship of IT on SCOR model or
drivers of supply chain in terms of their perforroan
improvement. These drivers include Plan, sourcekema
deliver and return. IT variable comprises of twoima
areas which are distinguished as foundation stéh€ m
organizations like IT as an embedded part of their
business practices and IT initiatives for integratiof
functions. These are termed aBP and ISCM
respectively.

H1: IT is an effective enabler of supply chain
planning performance improvement

Statistical Model application for hypothesis (H1)
testing

In this hypothesis a model is developed among suppl
chain planning andP and ISCM. In this model supply
chain planning is dependent variable which is rejyand
dependent on IT pillars in organizations mentioas8P
and ISCM. Major areas of supply chain planning like
demand supply reconciliation, vendor managed irorgnt

(VMI), forecasting and production scheduling wastéé
that what increase it will bring in over all suppthain

planning aforementioned factors WBP and ISCM.
Mathematically model is depicted as below:

Supply Chain Planning & +f; BP +, ISCM

Model Summary

Mode Adjusted R Std. Ervor of
I R R Sguare Square the Exstimate
1 3263 106 .0gd 45174

a. Predictors: (Constant), ISChH, BP
Table: 3 Model Summaries

Here value of R square come out be 0.106 which mean
that Supply chain planning performance is 10.6 %
explained througlBP and ISCM which is significant.
Adjusted R square value which is the refined andfipd
value of R square also comes out to be 0.088 wisich
8.8% and considered as significant.

Coefficients®

Standardized
Coeflicients

Unstandardized Coefiicients
| iodel B Std_Error Eeta 1 S,

1 (Constant) 2618 409 £.408 i

BP 158 063 242 2509 014

15CM 157 076 199 2069 041

a. Dependentariable: Plan

Table: 4 Coefficients

Supply Chain Planning = 2.618 + .159 BP + .15ZNS
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On the basis of the results derived above we canlade
the following regarding H1.

- By keeping other variables constant 1 % increase
in BP will increase the supply chain planning
performance by 0.159 (15.9%) which is a
significant relationship and it means that
organization’s business practices regarding IT
usage is supply chain planning are strongly
interlinked with performance improvement of
plan driver. Also by keeping other variables
constant 1 % increase ISCM will increase the
supply chain planning performance by 0.157
(15.7%) which is again quite significant and it
means that integrated supply chain management
across all the drivers through IT also contributes
in plan driver performance in a strong manner.

ANOVA®

increase it will bring in overall supply chain soing
aforementioned factors by Bind ISCM.Mathematically
model is depicted as below:

Supply Chain Sourcinge +p; BP +B, ISCM

Model Summany

Mode Adjusted R Std. Error of
| F F Sguare Sguare the Estimate
1 37 134 121 51898

. Predictars: (Constant), ISCM, BP

Here value of R square come out be 0.139 which mean
that Supply chain sourcing performance is 13.9 %
explained througtBP and ISCM which is significant.
Adjusted R square value which is the refined andfipd
value of R square also comes out to be 0.121 wisich
12.1% and considered as significant.

Coefficients®

IMUde\

Sum ofSquares

Mean Square

Sig.

1

R egression
Residual

Total

2.358
19.794

22152

2 1178
87 204

99

5777

0047

Unstandardized Coefiicients

Standardized
Coefficients

= Std. Errar

Beta

t S,

1

(Constant)
BF
ISCM

21 469
232 073
178 087

A0
194

4 f4h noo
3.186 0oz
2042 043

a. Predictors: (Constant), ISCM, BP
b. Dependent Variable: Plan

Table: 5 ANOVA

On the basis of ANNOVA analysis which is indicating
that overall model is significant (the p-value offEst is
less than .05) but the model has low correlatiod an
adjusted R-square. Supply chain planning performanc
improvement is 8.8 % explained throuBi® andISCM.
The results are representing that IT enabling nogrhas
positive, direct and significant effect on supplizam
planning performance improvement. So we might not
reject our hypothesis and hence can conclude Thist &n
effective enabler of supply chain planning perfonoe
improvement.

H2: IT is an effective enabler of supply chain souwing
performance improvement.

Statistical Model application for hypothesis (H2)
testing

In this hypothesis a model is developed among suppl
chain sourcing and BBnd ISCM. In this model supply
chain sourcing is dependent variable which is ngjyand
dependent on IT pillars in organizations mentioas®P
and ISCM. Major areas of supply chain sourcing like
strategic procurement, supply management exterssion
real time connectivity with supplier was testedt thénat

a. Dependent Variahle: Source

Supply Chain Sourcing = 2.181 + .232 BP + .170NB

- By keeping other variables constant 1 % increase
in BP will increase the supply chain sourcing
performance by 0.232 (23.2%) which is a
significant relationship and it means that
organization’s business practices regarding IT
usage is supply chain sourcing are strongly
interlinked with performance improvement of
source driver. Also by keeping other variables
constant 1 % increase IBCM will increase the
supply chain sourcing performance by 0.179
(17.9%) which is again quite significant and it
means that integrated supply chain management
across all the drivers through IT also contributes
in source driver performance in a strong manner.

ANOVA®

Surm of

Squares df Mean Sguare F Sig.

| higdel

1

Regression
Residual
Total

4.201 2
26126 a7
30327 EE]

210
(269

7.799 o=

a. Predictors: (Constant), ISCM, BF
b. Dependent Yariable: Source

On the basis of ANNOVA analysis which is indicating
that overall model is significant (the p-value offEst is

less than .05) but the model has low correlatiod an
adjusted R-square. Supply chain sourcing performanc
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improvement is 12.01 % explained throud®P and
ISCM. The results are representing that IT enabling
programs has positive, direct and significant dffen
supply chain sourcing performance improvement. $0 w
might not reject our hypothesis and hence can cdecl
that IT is an effective enabler of supply chain rsing
performance improvement.

H3: IT is an effective enabler of supply chain
manufacturing performance improvement.

Statistical Model application for hypothesis (H3)
testing

In this hypothesis a model is developed among suppl
chain manufacturing anBP and ISCM. In this model
supply chain manufacturing is dependent variablets
relying and dependent on IT pillars in organizagion
mentioned a8PandISCM. Major areas of supply chain
manufacturing like effective capacity utilization
manufacturing flexibility and cost was tested thaiat
increase it will bring in over all supply chain
manufacturing aforementioned factorsBf? and ISCM.
Mathematically model is depicted as below:

Supply Chain Make =+, BP +f, ISCM

Model Summary

Adjusted R

Square

Std. Error ofthe

Model R R Square Estimate

1 .318° 011 K] 4641

a. Predictors: (Constant), ISCM, BP

Here value of R square come out be 0.101 which mean
that Supply chain sourcing performance is 10.1 %
explained througBP and ISCM which is significant.
Adjusted R square value which is the refined andfipd
value of R square also comes out to be 0.89 wtsch i
considered as significant.

Coefficients®

Standardized

Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 3.035 547 7.008 .00

BP 064 085 076 3751 004

ISCN A07 g02 06 2.049 017

a. Dependent Variable: Make

Supply Chain Make = 3.035 +.064 BP +.107 ISCM

By keeping other variables constant 1 % increasBkh
will increase the supply chain manufacturing perfance
by 0.064 (6.4%) which is a significant relationshipd it

means that organization’s business practices regpid
usage is supply chain manufacturing are strongly
interlinked with performance improvement of make
driver. Also by keeping other variables constan®sl
increase in ISCM will increase the supply chain
manufacturing performance by 0.107 (10.7%) which i
again quite significant and it means that integtaepply
chain management across all the drivers throughl$®d
contributes in make driver performance in a strong
manner.

ANOVA®

Model Sum of Squares df Mean Sguare F Sig

1 R egression 3.564] 2 1782 5.16 001
Residual 33.530 87 345

Total 36.094] 99

a. Predictors: (Constant), ISCM, BP

b. Dependent Variable: Make

On the basis of ANNOVA analysis which is indicating
that overall model is significant (the p-value offEst is
less than .05) but the model has low correlatiod an
adjusted R-square. Supply chain manufacturing
performance improvement is 8.9 % explained throBgh
and ISCM. The results are representing that IT enabling
programs has positive, direct and significant dffen
supply chain manufacturing performance improvement.
So we might not reject our hypothesis and hence can
conclude that IT is an effective enabler of supghain
manufacturing performance improvement.

H4: IT is an effective enabler of supply chain deliery
performance improvement.

Statistical Model application for hypothesis (H4)
testing

In this hypothesis a model is developed among suppl
chain delivery andBP and ISCM. In this model supply
chain delivery is dependent variable which is mdyand
dependent on IT pillars in organizations mentioas8P
and ISCM. Major areas of supply chain delivery like

speed to market, logistics management and logistics
was tested that what increase it will bring in owdr

supply chain delivery aforementioned factors BE and
ISCM. Mathematically model is depicted as below:

Supply Chain Delivery =+, BP +, ISCM
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Model Summary

Adjusted R
Sgquare

Std. Error ofthe

Model R R Sguare Estim ate

147 112 48715

|1 .384°

a. Predictors; (Constant), BP, ISCH

Here value of R square come out be 0.147 which mean
that Supply chain sourcing performance is 14.7 %
explained througtBP and ISCM which is significant.
Adjusted R square value which is the refined andfipd
value of R square also comes out to be 0.112 wisich
11.2% and considered as significant.

Coefficients®
Standardized
Unstandardized Coefficients Coeflicients
B Std. Errar Beta 1 S
1 (Constant 21849 A 41 .oon
BF 0495 .08z 13 1.156 251
1SCM 253 0499 251 2867 012

H5: IT is an effective enabler of supply chain retn
performance improvement.

Statistical Model application for hypothesis (H5)
testing

In this hypothesis a model is developed among suppl
chain return andBP and ISCM. In this model supply
chain return is dependent variable which is relyarg
dependent on IT pillars in organizations mentioasBP
and ISCM. Major areas of supply chain delivery like
Customer feedback, electronic data interchange itk
modern trade and customer complaints traceabiliag w
tested that what increase it will bring in over sdipply
chain return aforementioned factors by BRd ISCM
Mathematically model is depicted as below:

Supply Chain Return & +f, BP +, ISCM

Model Summary

a. Dependent Variable: Deliver

Supply Chain Delivery =2.189 + .095 BP + .258 M\

By keeping other variables constant 1 % increasBkh
will increase the supply chain delivery performarme
0.095 (9.5%) which is a significant relationshipdait
means that organization’s business practices regpid
usage is supply chain delivery are strongly intéed
with performance improvement of deliver driver. dlsy
keeping other variables constant 1 % increaskSicM
will increase the supply chain delivery performarme
0.253 (25.3%) which is again quite significant aibd
means that integrated supply chain managementsaatios
the drivers through IT also contributes in deliviver
performance in a strong manner.

ANOVA®

Sum of

Souares df Meah Square F Sig.

Model

R

R Sguare

Adjusted R
Square

Std. Error ofthe
Estimate

1 .414° 71 142 .396.01

a. Predictors: (Constant), ISCM, BP

Here value of R square come out be 0.171 which mean
that Supply chain sourcing performance is 17.1 %
explained througBP and ISCM which is significant.
Adjusted R square value which is the refined andfipd
value of R square also comes out to be 0.142 wisich
14.2% and considered as significant.

Coefficients®

Standardized

Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 3777 559 6.753 000

BP 146 087 74 2532 008

ISCM 212 104 3 3112 001

1 Regression
Residual
Total

2929
33441
36.370

2
97
99

1.464 4248
345

e

a. Dependent Variable: Return

a. Predictars: (Constant), ISCM, BP
b. Dependent Variahle: Deliver

On the basis of ANNOVA analysis which is indicating
that overall model is significant (the p-value offEst is
less than .05) but the model has low correlatiod an
adjusted R-square. Supply chain delivery performanc
improvement is 11.2 % explained through BP and ISCM
The results are representing that IT enabling pnogrhas
positive, direct and significant effect on supplizam
delivery performance improvement. So we might not
reject our hypothesis and hence can conclude Thist &n
effective enabler of supply chain delivery perfonoa
improvement

Supply Chain Return = 3.77 + .146 BP + .212 ISCM

- By keeping other variables constant 1 % increase
in BP will increase the supply chain return
performance by 0.146 (14.6%) which is a
significant relationship and it means that
organization’s business practices regarding IT
usage is supply chain return are strongly
interlinked with performance improvement of
return driver.

- Also by keeping other variables constant 1 %

increase iNSCM will increase the supply chain
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return performancdy 0.212 (21.%) which is
again quite significant and
integrated supply chain management acros
the drivers through IT also contributesreturn
driver performance in a strong manr

ANOVA®

it means t

Wodel

Sum of Squares

df

Mean Square

1

R egression
R esidual

Total

3.118
34.086)

37.204

87

99

1559
351

4.441 003

a. Predictors: (Constant), ISCM, BP
b. Dependent Variable: Return

On the basis of ANNOVA analysis which is indicati
that overall model is significant (thevadue of I-Test is
less tlan .05) but the model has low correlation

adjusted R-square. Supply chaieturr performance
improvement is 12 % explained througrBP and

ISCM. The results are representing that IT enak
programs has positive, direct and significant effen
supply chain returmperformance improvement. So
might not reject our hypothesis and hence can cade
that IT is an effective enabler of supply cheeturn
performance improvement

4.3 Comparative analysis of secondary dat
with and without IT

A comparative analysis of secondary data was cdadi
for determining the performance of supply chdrivers
with and without information technology systems as
there any significant difference or impact realizégr the
implementation of IT systemen supply chain driver
Following are the areas which were captured fotyaireg
the performance of the drivers of supply chain \
respectto IT.

4.3.1 Forecasting error

In year 1990 forecasting error was standing at4%.per
annum which was lesseaa 9.41% in year 2001 with ve|
little or no involvement of IT systems in supplyagh
planning. Aforementioned figures are showing a ctidn
of 13.5% in forecasting error of the company ove
decade. However upon analyzing the forecastingr
reducton after implementation of IT systems in sup

ForecastingError

16.00%
14.00%
12.00% 2
10.00%
B.00% 2
6.00%
4.00% 1
2 00% ui

0.00% é

Without IT

il Forecasting Error

1390
1992
1994
1998
2000

1996

chain planning and forecasting it is showing a ftir:
reduction of 84.7% in forecasting error which idyodue
to integration, more data capturing and real t
information availability by virtue of IT

Figure 2: Forecasting error
4.3.2 Effective capacity utilization

In below dateeffective capacitiutilization is an analyzed
from 1990 to 2011with and without I” usage. Data
without IT is captured from 1990 to 2001 where ata
after implementation of IT is taken from 2002 tal2(for
making a comparison. In year 19%ffective capacity
utlization was standing at 63% per annum which was
increased to 71.04 in year .001 with very little or no
involvement of IT systems in supply chemanufacturing
processes Aforementioned figures are showingn
improvement of 12.3% ieffective capacity utilization ¢
machinesof the company over a decade. However u
analyzing the capacity utilization improvemenafter
implementation of IT systems in supply ch
manufacturing processest is showing a drastic
improvement of 26.6% ieffective capacity utilization ¢
machine which is only due to integration, real tir
information availability, less changeovers , product
plan accuracyy virtue of IT.

Effective Cap Utilization %

90.00%
B80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

mmmmmmmmmmmm ‘

mmmmmmmmmmmm
HHHHHHHHHHHH

oooooooooo
oooooooooo
NNNNNNNNNN

Without IT WITH IT

Figure 3: Effective capacity utilizatior
4.3.3 Plant wastages

In below dataplant wastage figures ¢ analyzed from
1990 to 2011 with and without IT usage. Data withidu
is captured from 1990 to 2001 where as data
implementation of IT is taken from 2002 to 2011
making a comparison. In year 19plant wastages ware
standing at 1% per annum wich were reduced to 7.80%
in year 2001 with very little or no involvement ofF
systems in supply chain manufacturing proces
Aforementioned figures are showin' reduction of 48%
in plant wastagesf the company over a decade. Howe
upon analyzing theplant wastages reductiorafter
implementation of IT systems in supply ch
manufacturing processes it is showing a dr¢
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improvement of 87.26 which is only due to integratio
real time information availability , less changemvdy
virtue of IT.

Plant Wastages

M Plant Wastages

Without IT

WITH IT ‘

Figure 4: Plant wastages
4.3.4 Customer complaints trend

.In below datacustomer complaints trends w analyzed
from 1990 to 2011 with and without IT usage. D
without IT is captured from 1990 to 2001 where ata
after implementation of IT is taken from 2002 tal2(for
making a comparison. In year 1980stomer complaini
were standing at a number of 18dr annum which wer
increased 150 in year 2001 with very little or n
involvement of IT systems in supply chereturn driver.
Aforementioned figures are showing ancrease of 11.
% in customer complaintsver a decade. However up
analyzing the customer complaints tre after
implementation of IT systems in supply chareturn
processes it is showing a drastichancement of 94 %
which is only due to integratiorgwareness among tl
consumer, availability of portals for interactionitiw
company online feedback facilities and mobile feedb.
facilities.

Customer feedbacktrend

WITH IT

H customer feedback trend

Without [T

Lk
T [[”H

0 500 1000 1500

Figure 5: Customer feedback trend

4.4 Forecasting error estimatior

Univariate timeseries data from 2002 to 2( has been
taken from UnilevelPakistan’s forecasting error and tt
Garch (1, 1) model is appliedor forecastin the

forecasting error of upcoming ye. E-views is being
used for complete analysis and forecasting of

1* Log Difference

1*log difference of forecasting error of Unile
is weak stationary rather thart is a pure
stationary. The series have not the zero mea
variance is more or less constant. So how we
2" log difference to check the series
stationary.

Figure 6: 1% log difference

02 03 04 05 06 07 08 09 10 11 12 13

—— X

2" Log Difference

Now the pattern of the series is indicating that
series has constant mean and variance witt
passage of time and not changing ove
Therefore the series is stationary and we
further proceed for analysis with this seri

02 I(33 I04 I()5 I06 I07 I08 I09 I10 I11 I12 I‘IB

==

Unit Root Test

Before estimation of Gar models the series must be
stationary or unit root. Now we apg“unit root test” as

a statistical inference to examine seX (2" log “erence)

as a stationary or not.
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Mull Hypothesis: X has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

[Augmented Dickey-Fuller test statistic -13.60140 0.0000
Test critical values: 1% level -3.632800
5% level -2.948404
10% level -2.612874

“Mackinnon (1996) one-sided p-values.

Table: 6 Unit root test

4.5 Estimation of GARCH (1, 1) Model

Garch (1, 1) model is applied for forecasting
forecasting error of upcoming years.-views is being
used for complete analysis and forecasting of. Two
very important criteria are used for the selectioh
ARMA models the Akaike Info Criterior(AIC) and
Schwarz Criterion(SIC). The best fit models have tl
lowest AIC and SIC.

Estimated GARCH Model: Garch (1, 1)

After Substituting Coefficients:

9 9 9
0, = 0000397 - 0.137560€; | — 14066520,

Model Statistics

Adjusted R-Square: 74.36%A|C & SIC: Most
Negative, P-Value ([Statistics): .00C

For Complete Model Statistics see Annexul
Graphical results

03 04 05 & OF o8 o9 10 i1 12 13

Figure 8: Forecast error

014

o1zl g
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210 Il-‘\ull *

0z o2 o4 OS5 05 O7F 08 o9 10 11 12 13

Figure 9: Forecast error predictec

Analysis and Interpretation

On the basis of the results extreacted by apptinatif
Garch (1,1) model it is eveident that foreacstinmgrewill
further reduce in next two years and will recatatpoint
near to zero but never gets zero so on the bas
forecasted error for 2013 and 2014 other supplyinc
funtions can be aligned accordingly. Further whaps
needs to be taken in terms of IT infrastrcuturedetting
the forecast to this level can also be estimateddiively.
5.0 Results and Discission

Since IT is revolutionizing the supply che
transformation has been tested both empirically
statistically and it is established thatIT is contributing
majorly in performance improvement supply chain
drivers like plan source, make, deliver and return
FMCG organizations and can also be generalizedher
sectors after doing some further research.. All
hypothese#i1, H2, H3 , H4 and | pertaining to supply
chain  planning performanc, sourcing performance,
marufacturing performance, delivery performance
return performance argatistically tested and proven &
IT an effective enabler cfupply chain transformati.In
aforementioned hypotheses (H1, H2 and
Organization’dusiness practices pertaininglT and new
initiatives of IT in supply chain functionare tested
againstdemand supply reconciliation, forecasting er
strategic procurement, supply management exten
plant wastages, effective capacity utilization, istigs
management, speed to mket and customer feedbaand
it shows a significant relationship in all of thdtris also
depicted in the statistical results tiforecasting accuracy
is a key attributes afupply chain which plays a great d
in supply chain transformati. ANOVA has also proved
the significant relationship amorlT and supply chain
transformation.Comparative analysis of secondary ¢
like forecast accuracy, plant wastages, effectapacity
utilization and customer complaints trends ¢
highlighted the transforation in supply chain by

comparing the aforementioned factors over a dewvatie Forec

and without IT systems usa Application of application
of Garch (1,1) model it is eveident that foreaagpt@rror
will further reduce in next two years and will réct a
point near to zero but never gets zero so on thes lod:
forecasted error for 2013 and 2014 other supplyinc
funtions can be aligned accordingly. Further whaps
needs to be taken in terms of IT infrastrcuturedetting
the forecast to this level nalso be estimated proactive

6.0 Conclusion
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Despite the limitations mentioned in the beginnaighe
research, this study on Unilever Pakistan Ltd ptesi
several important contributions to the literatuxatably,

it clarifies the relationship between the IT andEy
chain transformation and determines the complemgnta
variables whose synergistic effect enhances this
relationship. The study findings conclude the digance

of IT in supply chain drivers is increasing on gailasis

and information technology, integrated business
processes, real time information availability
interconnectivity with customers and cumulative

forecasting planning and replenishment with integga
supply chain management is the need of upcoming day
for getting an edge in supply chain transformatamd
management. SCOR model drivers can better be tndle
in terms of cost and effectiveness by integratihgm
through information technology systems. QM pradtice
Significant evidences are also available now for
considering information technology as an importarga

for firm’s supply chain improvement. Thus studydiings
provide relatively robust support for the aggressiv
adoption of IT systems in FMCG sector for continued
focus on supply chain transformation. Further fasting

is a key parameter to control as its accuracy ne#llt in
improvement of overall supply chain managementiarad
key factor in supply chain transformation managetmen
Hence IT backed organizations are improved in teoms
effective supply chain management by having proper
strategic fit between IT and the other complementin
variables like SCOR model drivers which is the asseof
this study and proved empirically too.

7.0 Recommendations

v' Clear vision regarding information technology
usage in company with top management
commitment should be defined since the
beginning for more focus on business
performance improvement especially in supply
chain.

v" Organizations should focus on IT systems usage
enhancement in supply chain processes for better
forecast accuracy and overall supply chain
performance improvement.

v" Organizations should embedded information
systems in manufacturing processes for reduction
in plant wastages and effective capacity
utilization.

v" Organizations must evaluate the need of IT
systems for better interconnectivity with
consumers.

v' Better usage of information technology systems
can bring supply chain transformation and cost
efficiency in organizations.
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Dependent “ariable: DDLOGERROR))
Method: Least Squares

Date: 041412 Tirme: 00:29

Sample (adjusted): 200204 201104

Included observations: 37 after adjustments
Convergence achieved after 104 iterations
Backcast: OFF (Roots of MA process too large)

“ariable Coefficient  Std. Error  t-Statistic Prab.

C 0.000397 0.008295 0.047841 0.9621

AR -0.137580 0111506 -1.233839 0.2257

fALT) -1.406652 0.299504 -4 696612 0.0000

R-squared 0.7578680 Mean dependent var -0.000253

Adjusted R-squared 0743638 S.D. dependent var 0344533

S.E. of regression 0174597 Akaike info criterion -0.575072

Sum sguared resid 1.036455  Schwarz criterion -0.444457

Log likelihood 13.63884  F-statistic 53.21313

Durbin-Watson stat 2452419 ProbiF-statistic) 0.000000
Inverted AR Roots =14

Inverted WA Roots

1.41

Estimated MA process is noninwvertible




